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Appendix D-1

Calculation of Maximum Hourly Impacts
Associated with State Ambient Air Guidance
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These calculations follow the methodology described in Section 4.4, calculation of allowable emission
rates based on NYSDEC Guidance. Equations 4.4.1 and 4.4.2 are used to calculate emission rates
which are associated with state ambient air quality guidance for 1 hour (SGC) and annual (AGC)
impacts. Where necessary, allowable impacts are converted from one time basis to another by the
factors provided to SEAD by NYSDEC (see Table 4-3}. The results of these calculations are emission
rates which comply with both the hourly and annually averaged allowable impacts. This data is
summarized in Table 4-4 and is the basis by which allowable pollutant feed rates are calculated.
Section 4.6 describes the methodology used 1o back calculate allowable pollutant feed rates. The
resulting pollutant feed rates are also summarized in Table 4.4.

Basis: The hourly average impact for 1 Ib/hr emission of a constituent was found to be 18,55

' mg/m? for the deactivation furnace at SEAD, This was modelled as shown in Appendix
J.

5GC = Max Ave Hourly Impact (ug/m3)

AGC = Max Ave Annual Impact {ug/m?

Step 1: If impacts are not on correct time basis convert by:

To canvert From To Multiply by

1 hr impact 24 hour impact 0.4

1 hr impact 3 month impact 0.2

1 hr impact 1 year impact 0.1

Step 2: Calculate Maximum Hourly Emission Rate by EQ 4.4.1

1 Ibjhr

EQ 44.1 Qs = S6C ——— _
18.55 ugjm®
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Step 3: Calculate Maximum Annual Emission on an Hourly Basis by Eq 4.4.2

x AGC
0.10 x SGC x (2080/8760)

EQ 442 Qa = Qs

Simplified EQ 4.4.2 becomes

42.12 AGC
x ————

Qa = Qs SGC

Step 4: In order to satisfy the SGC and AGC, use the fower of Qa and (s as the allowable
emission rate.

Calculate allowable hourly emissions using equations 4.4.1 and 4.4.2 for all metals known to be
present in munition PEP and which may be emitted from the deactivation furnace. Example
calculations for each material of importance follow.
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Antimony

5GC
AGC

120 ug/m?®
1.2 ug/m?®

Step 1: No conversion to hourly or annual impacts is necessary.

Step 2:
Qs = 120 x 1/18.55 = 6.47 lb/hr

Step 3:
Qa = 647 x 1.2 - 272 Ibjhr
0.1 x 120 x (2080/8760)
Step 4: Qa < Qs; therefore the maximum hourly emission of Antimony = 2.72 Ib/hr.
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Particulate

NAAQS = 150 ug/m® (24-hr impact)

NAAQGS = AGC = 50 ug/m” {annual impact)

Assumptions: {1} 0% of the allowable impact is already taken up by background particulate matter
{2) All particulate matter is assumed to be PM-10

Step 1: Calculate SGC and AGC values for particulate matter (PM-10) accounting for
background particulate.

SGC = {160-0.5 {150}) ug/m? /0.4 = 187.5 ug/m?
AGC = {50-0.5 {50}) ug/m® = 25 ug/m?
Step 2:
Qs = 187.5 x 1/18.55 = 10.11 Ibfhr
Step 3:
25
Qa = 42.12 x 5 x 10.11 = 56.78 lbjhr
Step 4: Gs < Qa; therefore the maximum hourly emission of particulate = 10.11 Ib/hr.
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Lead

Allowable ambient lead concentrations are governed by a NAAQS which is a 3-month average.
Because it is a standard and is a 3 month average, we did not derive an allowable 1-hr and annually
averaged impact. Therefore, the calculation of allowable feed emission follows a slightly different
format. If SEAD were to derive 1-hr and annual numbers, calculated allowable munition rates would
have been higher. SEAD has based their calculations on conservative estimates.

NAAQS = 1.5 ug/m® (hourly impact averaged over 3 months)

Step 1: For the generic 1 Ib/hr emission convert the hourly impact to a 3-month impact.

18.55 ugfm® (1-hr impact ) © 02 3-month impact ) _ 3.71 ugfm 3(3-month impact)
1 Ibfhr emission (1-hr impact) 1 Ibfhr

Step 2: Set up a proportion of the generic 1 Ib/hr emission over the associated 3-month impact
and compare it to the allowabie lead emission rate over the allowable lead impact (3-
month NAAQS]).

1 Ib/hr emission _ X ibJhr allowable emission rate
generic 3-month impact 3-month NAAQS
1 lbjhr X lblhr - 0.404 Ibhr lead

3.71 ugim® 1.5 ug/m®
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However, the furnace will not operate 24 hours a day. The furnace will only be permitted to operate
2080 hoursfyr (8 hr/iday x 5 day/week x 52 week/yr). Thus, over a quarterly period the furnace will
operate 2080/4 = 520 hrs out of a possible 8760/4 = 2180 hrs,

Since the NAAQS reflects continuous {24 hr/day) operation, the furnace can operate at a higher
emission rate (equal to the ratio of total hours to hours of operation} and meet the NAAQS, as long
as it operates no more than 520 hours per quarter and less than 2080 hours per year.

Step 3: Taking into account the reduced furnace operation, calculate the maximum allowable
lead emission rate in Ibs/hour.

Max allowable hourly emission of lead =

2190 hours/quarter

0.404 [b/hr x )
520 operational hoursjquarter

= 1.70 Ib/hr
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Nickel

i

SGC
AGC

1.5 ug/m®
0.02 ug/m®

Il

Step 1; No conversion to hourly or annual impacts is necessary.

Step 2:

Qs = 1.5 x 1/18.55 = 0.081 Ibfhr

Step 3:

L 4212 0.02)

Qa = 002 = 0.21 Ibjhr

Step 4: Gs < Qa, therefore, the maximum hourly emissions of Nickel = 0.081 Ib/hr.
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Chrome {VI} Compounds

SGC = 0.10 ug/m®
AGC = 2 x 10®° = ug/m,

Step 1: No conversion to hourly or annual impacts is necessary.

Step 2:
Qs = 0.10 x 1/18.55 = 0.0054 Ib/hr

Step 3:
-5
Qa = 00054 x 2212 22 107) _ 45+ 105 1ymr
0.10
Step 4: Qa < Qs; therefore, the maximum hourly emission of Chrome VI = 4.5 x 10°® Ib/hr.
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CL

SGC = 150 ug/m®

AGC = 7 ug/m?®
Step 1: No conversion to hourly or annual impacts is necessary.
Step 2:
Qs = 150 x 1/18.55 = 8.08 Ib/hr

Step 3:

Qa = 808 x 2212 (D _ 1589 pyhr

150

Step 4: Qs < Qa; therefore, the maximum hourly emission of HC| = 8.08 Ib/hr,

However, 40 CFR 264.343.A,({2)(b} restricts HCL Emissions to 4.0 Ib/hr. 1n addition SEAD wili limit
the munition feedrate so as to restrict HC| Emissions to less than 3.0 Ib/hr.
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Barium

Il

SGC
AGC

120 ug/m?
0.5 ug/m?

I

Step 1: No conversion to hourly or annual impacts is necessary.

Step 2:

Qs = 120 x 1/18.55 = 6.47 Ibfhr

Step 3:
Qa = 647 x 221205 _ 1 14 1y
120
Step 4: Qa < Qs; therefore, the maximum hourly emission of Barium = 1.14 lb/hr.

Page: D-13
VAENVIR\SENECA\TRLBRNVAPPEND.D






Saneca Army Dapot, Romulus, Naw Yark

Trial Burn Plan

Document: SEADTBP2
Submittal: Finel

There are no SGCs or AGCs recorded in NYSDEC's Air Guide-1 for Aluminum and Tin. Therefore, in
order to permit the furnace interim valves must be developed using the methodology described in AG-1
{IVvA.2.a1 and IV.A.2.b.1.}), According to these sections, interim values can be assigned only if the
contaminant has a recognized occupational exposure limit; and if it does not fit the definition of high

toxicity contaminant in Appendix C of AG-1.

toxicity.

The AGCs were calculated using the recommended equation:

ACGIH: TWA-TLV or NIOSH: TWA-REL

where:

ACGIH -
TWA -
TLU -
NIOSH
NEL -

The SGCs were calculated using the recommended equation:

Lesser of ACGIH: TWA-TLV or NIOSH. TWA-REL

420

Neither Aluminum or Tin are defined as having high

= Interim AGC

American Conference of Governmental Industrial Hygenists

Time Weighted Average
Threshold Limit Value

National Institute of Occupational Safety and Health

Recommended Exposure Limit

= Interim SGC

42
NIOSH and ACGIH Exposure Limits
COMPOUND NIQSH' ACGIH?
TWA-REL TWA-TLV
Aluminum - 2 mg/m®
Tin 2 mg/m?® 2 mg/m?®

1: NIOSH - Pocket Guide June 1990
2: ACGIH - Threshold Limit Valves 1320-1921
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Tin: Interim AGC = 2000 uglm” _ 4 4¢ ug/m’
420
3
Tin: Interim SGC = % = 476 uglm?®
3
Aluminum: Interim AGC =200'(‘11+lﬂ1" = 4.76 ugim®
3
Aluminum: Interim SGC =m°°4—“é5"’” - 476 ug/m®

As no occupational exposure limits are available for strontium, deminimis values must be used in
accordance with AG-1 {IV.4.2.a.2.). Appendix K presents a review of toxicological data available for
Strontium. This data shows that strontium is a low toxicity metal.
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Aluminum

SGC = 476 ug/m®

AGC = 4.76 ug/m®
Step 1: The SGC and the AGC are interim values as described in AG-1. No conversion to
hourly on annual impacts is necessary.
Step 2:
Qs = 476 x —— = 25.66 Ibjhr
18.55
Step 3:
. 4,
Qa = 25.66 x 2212 476) _ 1481 tbjny
476
Step 4: Qa < Qs; therefore, the maximum hourly emission of aluminum = 10.81 Ib/hr.
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Tin

SGC = 476 ug/m®
AGC = 4,76 ug/im?®

Step 1: The SGC and the AGC are interim values as described in AG-1. No conversion to
hourly or annual impacts is necessary.

Step 2:
Qs = 476 x —— = 25.66 Ibjhr
18.55
Step 3:
Qa = 2566 x 2212 (476 _ 1481 myar
476
Step 4: Qa < Qs; therefore, the maximum hourly emission of aluminum = 10.81 Ib/hr
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Zing
SGC = 150 ug/m?
AGC = 50 ug/m®
Step 1: No conversion to hourly or annual impacts is necessary.
Step 2:
Qs = 150 x —1_ = 8.09 Ibfhr
18.55

Step 3:

Qa = 8.09 x 12:1—25-92 - 113.53 Ibjhr
Step 4; (s < Qa; therefore, the maximum hourly emission of zinc = 8.09 Ib/hr.
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Strontium

No data in Air Guide - 1
No NIOSH - REL, or ACGIH - TLV

See Appendix K for the toxicological review of strontiur compounds and the designation of strontium
as a low toxicity constituent. The low toxicity deminimis value is used.

Deminimis AGC for a low toxicity metal = 1.0 ug/m®

Step 1:
3
Calculate a SGC = 1O #8IM" _ 16 yoim?
Step 2:
10
s = 1 x = 0.54 Ibfhr
Q 18.55 /
Step 3:
Qa = 054 x w - 2.27 bjhr
Step 4: Qs < Qa; therefore, the maximum deminimis hourly emission of strontium = 0.54

Ib/hr.
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Sulfur Dioxide {SO.,}

NAAQS
NAAQS

Step 1:

SGC

Il

AGC

i

Step 2:

Step 3:

Step 4:

Note:

= 365 ug/m? (24-hr impact}
= AGC = 80 ug/m?® lannual impact)

Calculate SGC and AGC values for SO,
365 ug/m® /0.4 = 913 ug/m°
80 ug/m?

Qs = 913 x 1/18.55 = 49.2 Ibjhr
80
Qa =42.12 x x 492 = 182 Ibjhr
1000
Qs < Qa;, therefore the max hourly emission of SO, = 49.2 Ib/hr.
Maximum potential emission rate of SO, in tons per year assuming every pound of

sulfur fed to the furnace is converted to S0,.

Hrs Ton
X

492 Ib/hr x 2080
Year 2000lb

= 51.2 ronfyear S0,
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Nitrogen Dioxide (NO.,)

NAAQS = AGC = 100 ug/m?®

Step 1: No conversion to hourly or annual is necessary. Only the NAAQS for an annual impact
is used.

Step 2:

Qa = NAAQS(Annual Impact) x 1/1.855 x 8760/2080 = Allowable NO, Emission lbjhr

1
a2 = 100 x
Q 1.855

x 8760/2080= 227 Ib/hr NO,

Note: Maximum potential emission rate of NO, in tons per year assuming a conservative b%
conversion of Nitrogen to NO,. The source for the conversion was USATHAMA report
DRXTH-TE-6R-84277, which delt with incineration of explosive compounds in soil.

ton
227 Ibjhr x 2080 hrsjyear x ——— x 0.05 = 11.8 tonfyear NO
Jhr x Iy 5 A onfy ,
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APPENDIX D-2

CALCULATION OF THE MAXIMUM ALLOWABLE IMPACT FOR
CHROME V! UNDER FEDERAL GUIDANCE
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D.2 Calculation of the Maximum Aliowable Impact for Chrome IV Under Federal Guidance

The only carcinogenic metal identified in the PEP was Chromium. Therefore, the allowable cumulative

additional risk to the MEI {1 cancer case per 100,000} exposed over a life time will be due soley to

chromium (as Cr*9%},

The unit risk and the aliowable life time risk to the ME| were obtained from Volume IV of the
incinerator Guidance series.

1.2x10~

(1) Cr*6 Unit Risk =
ugfm?

(2) Allowable associated lifetime risk = 1x10~

Calculate the impact which is associated with life time risk of 1 x 10°® to the MEI,

3
1x10" x —l—lﬂﬂ—; = 8.3 x 10~*ug/m?
1.2 x 107
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APPENDIX D-3

SAMPLING DURATION CALCULATIONS
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APPENDIX D-3

SAMPLING DURATION CALCULATIONS
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D.3 SAMPLING DURATION CALCULATIONS

D.3.1 DNT Sample Duration Calculation

Assumptions

Feed item - item 49

DNT Feedrate - 44.39 Ib/hr

Sample method - STEM

DRE - 99.99%

Stack Gas Flow Rate: 4000 scf/min..

Moisture: 7%.

Sample rate: 30 dscf/hr.

Minimum Sample Needed for Detection: 15 ug.
Desired Sample: 50 ug.

Sample Duration - 1hr

STEP 1 Calculate POHC Emission Rate (Ib/hr):

POHC Emissions {w/DRE of 99.99%), Ib/hr = [POHC Feed Rate, Ib/hr X {1 - (,9999)]

DNT Emissions = 44.39 Ib/hr X {1 - 0.9999} = 0.004439 Ib/hr,

STEP 2 Calculate POHC Concentration in Stack Gas {Ib/scf):

POHC concentration (Ib/scf) = [POHC Emission Rate {lb/hr}] / [stack gas flow rate {scf/min) X 60

min/hr].

DNT Conc. = [0.004439 Ib/hr] / [4000 scf/min X 60 min/hr] = 1.80 X 10 Ib/scf.

STEP 3 Calculate POHC Concentration corrected for 7% Moisture (Ib/dscf):

POHC concentration {Ib/dscf) = [POHC Conc. {Ib/scf)l X [{1 scf} / (1 - 0.07) dscf]

DNT Conc. {Ib/dscf} = [1.80 X 10°® Ib/scf] X [{1 scf} / {1 - 0.07} dscf] = 1.90 X 10°® Ib/dscf
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STEP 4 Calculate POGHC Collection Rate (ug/hr):

POHC Collection Rate {ug/hr) = [POHC Conc. {lb/dscf}] X [Sampling Rate (dscf/hr)] X [453,592,370
{ug/Ib}]

DNT Collection Rate {ug/hr} = 1.90 X 10® Ib/dscf X 30 dscf/hr X 453,592,370 ug/lb = 263.4 ug/hr.
Test length requires a minimum of 50 ug sample available in one hour.
Test length needed for DNT = 50 ug/263.4 ug/hr = 0.19 hr.

Therefore, one hour test run will be sufficient.

D.3.2 NG Sample Duration Calculation

Assumptions:

Feed ltem - Item 143
NG Feed Rate - 28,86 Ib/hr

Other Assumptions - See D.3.1 above

STEP 1 - Calculate POHC Emission Rate {lb/hr}:

NG Emmissions = 28.86 Ib/hr x {1-0.9999}

NG Emissions = 002886 Ib/hr

STEP 2 - Calculate POHC Concentration in Stack Gas {lb/scf):

NG Concentration = [,002886 Ib/hr] / [4000 scf/min X 60 min/hr] = 1.20 X 108 Ib/scf

STEP 3 - Calculate POHC Concentration corrected for 7% Maoisture (lb/dscf}:

NG concentration {Ib/dscf} = [1.20 X 10® {Ib/scf}] X [{1 scf} / {1 - 0.07)dscf] =
1.30 X 10°® Ib/dsct
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STEP 4 - Caiculate POHC Collection Rate{ug/hr):

NG Collection Rate {ug/hr) = 1.30 X 10® Ib/dscf X 30 dscf/hr X 453,592,370 ug/lb = 177 ug/hr

Test length requires minimum of 50 ug sample available.
Test length needed for NG = 50 ug/177 ug/hr = 0.28 hr.

Therefore, a one hour test run will be sufficient

D.3.3 HCE Sample Duration Calculation

Assumptions
Feed item - HCB Spiked Item 182

HCB Feedrate - 4.11 Ib/hr

Sample method - MM5

Analytical Method - SW846; Method 8120A
DRE - 99.99%

Stack Gas Flow Rate: 4000 scf/min,
Moisture: 75%.

Sampie rate: 30 dsci/hr.

Detection [imit 10 ug/l {8270}

Final Analytical Volume: 1 ml

Desired Sample: 20 ug.

STEP 1 Calculate POHC Emission Rate {lb/hr):

POHC Emissions (w/DRE of 99.99%]), Ib/hr = [POHC Feed Rate, |b/hr X {1 - 0.9999}]

HCB Emissions = 4.11 Ib/hr X {1 - 0.9999) = 0.000411 Ib/hr = 4.11 x 10,

Page: D-27
VAENVIRVSENECA\TRLERNVAPPEND.D






Seneca Army Depot, Romulus, New York Document: SEADTBP2

Trial Burn Plan Submittal: Final
L _ __________________________ __ |

STEP 2 Caleculate POHC Concentration in Stack Gas {Ib/scf):

POHC concentration {Ib/scf} = [POHC Emission Rate (Ib/hr}] / [stack gas flow rate {scf/min) X 60
min/hr].

HCB Cone. = [4.11 x 10 Ib/hr] / [4000 scf/min X 60 min/hr] = 1.7 x 102 Ib/scf.

STEP 3 Calculate POHC Concentration corrected for 7% Moisture {Ib/dscf):

POHC concentration {Ib/dscf) = [POHC Canc. {Ib/scf)] X [{1 scf) / (1 - 0.07} dsef]

HCB Conc. (Ib/dscf) = [1.7 X 10® ib/scf] X {{1 scf) / (1 n-0.07} dscf] = 1.8 X 107 Ib/dscf
STEP 4 Calculate POHC Collection Rate {ug/hri:

POHC Collection Rate {ug/hr) = [POHC Conc. (ib/dscf)] X [Sampling Rate (dscf/hr)] X (453,582,370
fug/ib)]

HCB Collection Rate {ug/hr} = 1.8 X 10?® Ib/dscf X 30 dscf/hr X 453,592,370 ug/lh = 25.06 ug/hr.
Test length needed for HCB = 20 ug/25.06 ug/hr = 0.8 hr.

D.3.4 TCE Sample Duration Calcutation

Assumptions

Feed item - TCE Spiked Item 1B2

TCE Feedrate - 4.11 Ib/hr

Sample method - VOST

Analytical Method - SW846, 5040A & 8240
DRE - 99.99%

Stack Gas Flow Rate: 4000 scf/min..

Moisture: 79%.

Sample rate: 1 liter/min.

Minimum Sample Meeded for Detection: 20 ng.
Desired Sample (includes 10x Safety Factor}: 0.2 ug,
Sample Duration - 20 minutes
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STEP 1 Calculate POHC Emission Rate {lb/hr};

POHC Emissions (w/DRE of 99,99%, lb/hr = [POHC Feed Rate, Ib/hr X {1 - 0.9999)]
TCE Emissions = 4.11 Ib/hr X {1 - 0.8998} = 0.000411 Ib/hr = 4.11 x 10 Ib/hr.
STEP 2 Calculate POHC Concentration in Stack Gas (Ib/scf):

POHC concentration (Ib/scf) = [POHC Emission Rate {Ib/hr}] / (stack gas flow rate {(scf/min} X 60
min/hr].

TCE Conc. = [4.11 x 10 Ib/hr] / [4000 scf/min X 60 min/hr] = 1.7 X 10? Ib/scf.

STEP 3 Calcuiate POHC Concentration corrected for 7% Moisture {Ib/dscf):

POHC concentration (Ib/dscf) = [POHC Conc. {Ib/scf)] X [{1 scfl / {1 - 0.07) dscf]

TCE Conc. {Ib/dsef) = [1.7 X 10° lb/scf] X [(1 scf} / (1 - 0.07) dscfl = 1.8 X 10% Ib/dscf
STEP 4 Calculate POHC Collected in 20 minutes:

POHC Collection Rate {ug) = [POHC Conc. {lb/dscf)] X [{(Ft¥/liter} x Sample Volume ({liters)] X
[453,692,370 {ug/lb})

TCE Collection Rate {ug) = 1.8 X 10® Ib/dscf X Ft?/28.3 liter x 20 liter X 453,592,370 ug/lb = 0.58
ug.

Test length requires a minimum of 0.2 ug sample available in 20 minutes.

Therefore, one 20 minute test run will be sufficient.
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CLIENT SENECA ARMY DEPOT

JOB NO. 720229-09000
SUBJECT TRIAL BURN PLAN -
DATE 02-11-1993

TEST NO.

ROTARY KILN

FEED COMPOSITICON TO KILN

WEIGHT
WEIGHT
WEIGHT
WEIGHT
WEIGHT
WEIGHT
WEIGHT
WEIGHT
WETIGHT
PPM Si
PPM Na
PPM HEA

=
(£ I L
I

TJE'nr)UJZ(D::O
fi

]

rs}
)
w
=
(s}

5 b - ol ol - - L C

METALS

WEIGHT
WEIGHT
WEIGHT

COMBUSTIBLES =
WATER =
INERTS =

@ @ o2

HIGHER HEATING VALUE =
FEED RATE TO KILN =

FEED COMPOSITION TCO SCC

WEIGHT
WEIGHT
WEIGHT
WEIGHT
WETIGHT
WEIGHT
WEIGHT
WEIGHT
WEIGHT
PPM Si
PPM Na
PPM HEA

rn

ooz Ohmn
|

B Ca Mg
METALS

i Rl o o of i P G O of o

WEIGHT
WEIGHT
WEIGHT

COMBUSTIBLES =
WATER =
INERTS =

o\ﬂ o\ﬂ o

HIGHER HEATING VALUE =
FEED RATE TO SCC =

100

[
G

1

INCINERATOR
MATERTAL AND ENERGY BALANCES

LoaD

AUX FUEL

100.
0.
0.

62

.20
.50
.00
.00
.30
. 00
.00
.00
.00

0

0

0

00
00
00

19,430

.00

W P o

Btu/1b
lbs/hr

AUX FUEL

100.

.20
.50
.00
.00
.30
.00
.00
.00
.00

00
.00
.00

15,430
260.00

SOLID WASTE

22.41
1.36
37.26
9.16
0.00
28.42
.00
.00
.00
0 ppm
14,013 ppm
0 ppm

A° AT o2 o P o o aP o\

o oo

100.00 %
0.00 %
0.00 %

4,553 Btu/lb
11.31 lbs/hr

LIQUID WASTE

.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %

OO0 0000000

.00 %
.00 %

.00

(e e i o]

0.00 lbs/hr






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NO.

DATE : 02-11-1993

ROTARY KILN

1

MATERTAL AND ENERGY BALANCES

100 %
MATERTIAL BALANCES
LIQUID WASTE FEED =
SOLID WASTE FEED = 11.31
AUXTLIARY FUEL FEED = 62.00
STOICHIOMETRIC AIR REQ'D = 910
COMBUSTION AIR REQUIRED = 2,277
11,038
EXCESS AIR REQUIRED = 1,107
FLUE GAS PRODUCED = 11,110
386
BOTTOM ASH REMOVED = 0
KILN SOLIDS RESIDENCE TIME = 8.0
MAX GAS RESIDENCE TIME = 1.42
FLUE GAS VELOCITY = 14.0
ENERGY BALANCES
HEAT RELEASE RATE = 1,256,1
QPERATING TEMPERATURE = 4
RADIATION HEAT LOSSES = 2,7
ASH REMOVAL HEAT LOSS =
S0LID WASTE HEAT INPUT = 51,4
AUX FUEL HEAT INPUT = 1,204,686
LIQUID WASTE HEAT INPUT =
FLUE GAS ENTHALPY = 1,253,3
VOLUMETRIC HEAT RELEASE = 12,3
MATERIAL BATLANCES
COOLING AIR FOR HI TEMP GAS COQOLER =
COOLING AIR FOR LO TEMP GAS CQQLER =
DRY SQLIDS FROM HI TEMP COQLER =
DRY SOLIDS FROM LO TEMP COQLER =

DRY SQLIDS REMOVED IN CYCLONE =
DRY SQLIDS REMOVED IN BAGHQUSE =
TOTAL DRY SOLIDS REMOVED IN APCS =

ENERGY BALANCES

HEAT REMOVED BY HI TEMP
COOLING AIR TEMP OUT =
HEAT REMOVED BY LO TEMP
COOLING AIR TEMP QUT =

COOLER

COOLER

Il

INCINERATOR
LOAD
KILN sS5CC
0.00 lbs/hr
lbs/hr
lbs/hr 260.00 1lbs/hr
lbs/hr 3,717 lbs/hr
scfm 858 scfm
lbs/hr 4,159 lbs/hr
% 12 %
lbs/hr 15,528 lbs/hr
1lbmol/hr 539 1bmol/hr
lbs/hr
minutes
seconds 1.45 seconds
ft/sec 10.3 ft/sec
54 Btu/hr 5,051,800 Btu/hr
50 degF 1,600 degF
88 Btu/hr 15,377 Btu/hr
0 Btu/hr
94 Btu/hr
60 Btu/hr 5,051,800 Btu/hr
0 Btu/hr
66 Btu/hr 6,289,789 Btu/hr
76 Btu/hr/ft3 19,274 Btu/hr/ft3

OFF-GAS CLEANING SYSTEM

118,7
23,6
76,6
15,2

OO0 00O

3,478,3
1
2,434,8
1

64
39
82
63

.00
.00
.07
.15
.22

55
58
51
68

lbs/hr
gcfm

lbs/hr
scfm

lbs/hr
lbs/hr
lbs/hr
lbs/hr
lbs/hr

Btu/hr
degF
Btu/hr
degF






CLIENT

SENECA ARMY DEPOT

EMISSIONS AFTER

EMISSIONS AFTER

LO TEMP GAS COOLER

CYCLONE

JOCB NO. 720229-02000
SUBJECT TRIAL BURN PLAN - TEST NO. 1

DATE 02-11-1993
PARAMETER
FLUE GAS FLOWRATE

SCFM

ACFM

LBMOL/HR

LBS/HR

LBS/HR DRY

FLUE GAS TEMPERATURE
FLUE GAS SATURATICON TEMP
FLUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION
N2
o2
coz2
H20
EXCESS AIR

FLUE GAS CONTAMINANTS
HC1
FLOWRATE :
CONCENTRATION
HE
FLOWRATE :
CONCENTRATION
Br2
FLOWRATE
CONCENTRATION
P205
FLOWRATE
CONCENTRATION
502
FLOWRATE
CONCENTRATICON
NOx
FLOWRATE
CONCENTRATION
co
FLOWRATE
CONCENTRATICN
PARTICULATES
FLOWRATE
CONCENTRATION

3,224
4,588
539
15,528
15,087
240
112
0.0293
0.0608
76.86
14 .17
4.38

4.55
227

3.31
168

56
86
29

0.0084

scfm
actfm
lbmol /hr
1bs/hr
1bs/hr

degF

degF

D\O D\O o\ﬂ 0\0 0\0

lbs/hr
PPRmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct

3,224
4,589
539
15,528
15,087
240
112
0.0293
0.0609

76.86
14.17

227

3.31
169

56
86
29

0.0059

scfm
acfm
lbmol/hr
lbs/hr
lbs/hr

degF

degF

A o AP J° o\

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
Pppmyv

lbs/hr
ppmv

lbs/hr
gr/dsct






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NO. 1
DATE : 02-11-1993

ADDITIONAL MATERIAT BALANCE INFORMATION

WATER ENTERING IN ALL FEED STREAMS = 0 lbs/hr
WATER ENTERING IN COMBUSTION AIR = 79 lbs/hr
WATER IN FLUE GAS LEAVING SCC = 442 lbs/hr
WATER IN FLUE GAS LEAVING STACK = 442 lbs/hr
INERTS ENTERING KILN IN WASTE FEEDS = 0.00 lbs/hr
ASH FORMED IN KILN = 0.23 1lbs/hr
TOTAL PARTICULATES FORMED IN KILN = 0.23 lbs/hr
TOTAL ASH REMOVED FROM KILN = 0.00 lbs/hr
TOTAL PARTICULATE LEAVING KILN = 0.23 lbs/hr
TOTAL PARTICULATE FORMED IN SCC = 0.00 lbs/hr
TOTAL PARTICULATES LEAVING SCC = 0.23 1lbs/hr
PLUME FORMATION CONDITIONS AT STACK

CRITICAL TEMPERATURE = 21 degF
CRITICAL HUMIDITY = 0.0029 1lbs H20/1lb dry air

CRITICAL EQUATION = H= 0.00012 X T 0.00038






CLIENT : SENECA ARMY DEPQOT
JOB NO. : 720229-09000
BURN PLAN - TEST NO. 2
DATE : 02-11-1993

SUBJECT : TRIAL

ROTARY KILN INCINERATOR

MATERIAL AND ENERGY BALANCES

INCINERATOR DIMENSIONS

100 % LOAD

DESIGN CRITERIA

KILN INSIDE DIAMETER = 2.54
KILN LENGTH = 20.00
KILN INSIDE VOLUME = 102
KILN SLOPE = 0.188
KILN ROTATIONAL VELOCITY = 1.00
SCC LENGTH = 4.67
SCC WIDTH = 4.67
SCC HEIGHT = 15.00
SCC INSIDE VOLUME = 327
COMBUSTION INLET AIR CONDITIONS
PRIMARY ATR TEMPERATURE = 50
PRIMARY AIR REL HUMIDITY = 70
SECONDARY AIR TEMPERATURE = 50
SECONDARY AIR REL HUMIDITY = 70
INCINERATOR OPERATING CONDITIONS
WASTE FEED TEMPERATURES = 50
KILN OPERATING TEMPERATURE = 450
SCC OPERATING TEMPERATURE = 1,600
HIGH TEMP GAS COOLER COPERATING CONDITIONS
FLUE GAS OUTLET TEMPERATURE = 800
LOW TEMP GAS COOLER OPERATING CONDITIONS
FLUE GAS OUTLET TEMPERATURE = 240
AIR POLLUTION CONTROL REMOVAL EFFICIENCIES
PARTICULATE REMOVED AS ASH IN KILN =
PARTICULATE REMOVAL IN HIGH TEMP COOLER =
PARTICULATE REMOVAL IN LOW TEMP COOLER =
PARTICULATE REMOVAL IN CYCLONE = 3
PARTICULATE REMOVAL IN BAGHOUSE = 9
STACK GAS CONDITIONS
STACK GAS TEMPERATURE = 240

o obMNO

feet
feet
ft3
ft/ft
rpm
feet
feet
feet
£t3

degF

degF

degF
degF
degF

degF

degF

o I o Y o Y ]
AP P T o AP

degF






CLIENT

SENECA ARMY DEPQT

JOB NO, 720229-092000
SUBJECT TRIAL BURN PLAN - TEST NO. 2
DATE 02-11-1993
EMISSIONS AFTER EMISSIONS AFTER
PARBMETER SEC. COMB. CHAMBER HI TEMP GAS COOLER
FLUE GAS FLOWRATE
SCEFM 3,223 scfm 3,223 scfm
ACFM 13,500 acfm 8,257 acfm
LBMOL/HR 539 1bmol/hr 539 1lbmol/hr
LBS/HR 15,523 lbs/hr 15,523 lbs/hr
LBS/HR DRY 15,081 lbs/hr 15,081 lbs/hr
FLUE GAS TEMPERATURE 1,600 degF 800 degF
FLUE GAS SATURATION TEMP 171 degF 149 degF
FLUE GAS ACTUAL HUMIDITY 0.0293 0.0293
FLUE GAS SAT HUMIDITY 0.4319 0.2003
FLUE GAS COMPOSITION
N2 : 76 .85 % 76.85 %
02 : 14.17 % 14.17 %
Co2 4,38 % 4.38 %
H20 4,56 % 4,56 %
EXCESS AIR 227 % 227 %
FLUE GAS CONTAMINANTS
HC1
FLOWRATE : 3.58 lbs/hr 3.58 lbs/hr
CONCENTRATION 182 ppmv 182 ppmv
HF
FLOWRATE : 0.00 lbs/hr 0.00 1lbs/hr
CONCENTRATION : 0 ppmv 0 ppmv
Br2
FLOWRATE : 0.00 lbs/hr 0.00 1bs/hr
CONCENTRATION : 0 ppmv 0 ppmv
P205
FLOWRATE : 0.00 1lbs/hr 0.00 lbs/hr
CONCENTRATION 0 ppmv 0 ppmv
502
FLOWRATE : 1.93 lbs/hr 1.93 lbs/hr
CONCENTRATION : 56 ppmv 56 ppmv
NOx
FLOWRATE : 2.13 1lbs/hr 2.13 1lbs/hr
CONCENTRATION : 86 ppmv Be ppnv
CO :
FLOWRATE : 0.43 lbs/hr 0.43 1ibs/hr
CONCENTRATION : 29 ppmv 29 ppmv
PARTICULATES
FLOWRATE : 0.23 1lbs/hr 0.22 lbs/hr
CONCENTRATION : 0.01 gr/dsct 0.01 gr/dscft






CLIENT
JOB NO.
SUBJECT

FLUE

FLUE

DATE

PARAMETER

FLUE GAS FLOWRATE

SCEFM

ACFM
LBMCL/HR
LBS/HR :
LBS/HR DRY

FLUE GAS TEMPERATURE

GAS ACTUAL HUMIDITY

GAS SAT HUMIDITY

GAS COMPOSITION

N2

oz

coz

H20
EXCESS ATIR

FLUE GAS CONTAMINANTS

HC1
FLOWRATE
CONCENTRATION

HEF

FLOWRATE

CONCENTRATICN

Brz2
FLOWRATE :
CONCENTRATION

p205
FLOWRATE
CONCENTRATION

502 :

FLOWRATE
CONCENTRATION

NOx

FLOWRATE

CONCENTRATION

co :

FLOWRATE

CONCENTRATION

PARTICULATES
FLOWRATE
CONCENTRATION

SENECA ARMY DEPOT
720229-09000
TRIAL BURN PLAN
02-11-1993

GAS SATURATICN TEMP

TEST NO. 2

EMISSIONS AFTER
BAGHOUSE

3,223
4,587

539 1bmol/hr

15,523
15,081

240
112
0.0293
0.0609
76.85
14.17
4.38

4.56
227

3.58
182

1.93
56

2.13
86

0.43
29

0.01
0.0003

scim
acfm

1lbs/hr
lbs/hr

degF

degF

o I A° P o\

lbs/hr
ppmv

lbs/hr
ppmv

1lbs/hr
ppmv

1lbs/hr
ppmv

lbs/hr
pplTlV

lbs/hr
ppmv

l1bs/hr
ppmv

lbs/hr

gr/dsct

EMISSIONS AT
STACK

3,223
4,587
539
15,523
15,081

240
112
0.0293
0.0609
76.85
14 .17

4.38
4.56

1.93
56

2.13
86

0.43
29

0.01
0.0003

Note: Particulate concentration leaving stack, corrected to
on a dry basis in the stack gas is

0.0007 gr/dscf

scfm
acfm
lbmol/hr
lbs/hr
1bs/hr

degF

degF

aif o & o

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
pp mv

lbs/hr
gr/dsct

7% oxygen






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NO
DATE : 02-11-1593

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES

3

100 % LOAD
FEED COMPCGSITION TO KILN AUX FUEL
WEIGHT % C = 87.20 %
WEIGHT % H = 12.50 %
WEIGHT % Q = 0.00 %
WEIGHT % N 0.00 %
WEIGHT % S 0.30 %
WEIGHT % Cl = 0.00 %
WEIGHT % F = 0.00 %
WEIGHT % Br = 0.00 %
WEIGHT % P = 0.00 %
PPM Si = 0 ppm
PPM Na K B Ca Mg = 0 ppm
PPM HEAVY METALS = 0 ppm
WEIGHT % COMBUSTIBLES = 100.00 %
WEIGHT % WATER = 0.00 %
WEIGHT % INERTS = 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/lb
FEED RATE TC KILN = 34.00 lbs/hr
FEED COMPOSITION TQ SCC AUX FUEL

WEIGHT % C = 87.20 %
WEIGHT % H = 12.50 %
WEIGHT % Q = 0.00 %
WEIGHT % N = 0.00 %
WEIGHT % S = 0.30 %
WEIGHT % Cl = 0.00 %
WEIGHT % F = 0.00 %
WEIGHT % Br = 0.00 %
WEIGHT % P = 0.00 %
PPM Si = 0 ppm
PPM Na K B Ca Mg = 0 ppm
PPM HEAVY METALS = 0 ppm
WEIGHT % COMBUSTIBLES = 100.00 %
WEIGHT % WATER = 0.00 %
WEIGHT % INERTS = 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/1lb
FEED RATE TO SCC = 255.00 lbs/hr

SOLID WASTE

20.92
2.31
60.34
15.85
0.00
0.00
0.00
0.00
0.00
Q
5,808
0

100.00
0.00
0.00

5,343
110.98

LIQUID

.00
.00
.00
.00
.00
.00
.00
.00
.00

o000 00000

.00
.00
.00

o oo

lbs/hr






CLIENT : SENECA ARMY DEPOT
JOB NO. : 720229-08000

SUBJECT : TRIAL BURN PLAN - TEST NO

DATE : 02-11-1593

ROTARY KILN
MATERIAL AND ENERGY BALANCES

3

INCINERATOR

100 % LOAD
MATERIAIL BALANCES KILN SCC
LIQUID WASTE FEED = 0.00 lbs/hr
SOLID WASTE FEED = 110.98 1lbs/hr
AUXILIARY FUEL FEED = 34.00 lbs/hr 255,00 lbs/hr
STOICHIOMETRIC AIR REQ'D = 727 lbs/hr 3,646 lbs/hr
COMBUSTICN AIR REQUIRED = 2,536 scfm BB3 scfm

12,291 lbs/hr 4,277 lbs/hr
EXCESS AIR REQUIRED = 1,582 % 17 %
FLUE GAS PRODUCED = 12,407 lbs/hr 16,939 1lbs/hr

431 lbmol/hr 587 lbmol/hr

BOTTOM ASH REMOVED = 0 lbs/hr
KILN SOLIDS RESIDENCE TIME = 5.3 minutes
MAX GAS RESIDENCE TIME = 1.35 seconds 1.44 seconds
FLUE GAS VELOCITY = 14 .8 ft/sec 10.4 ft/sec
ENERGY BALANCES
HEAT RELEASE RATE = 1,253,586 Btu/hr 4,954,650 Btu/hr
OPERATING TEMPERATURE = 400 degF 1,450 degF
RADIATTION HEAT LOSSES = 2,664 Btu/hr 13,786 Btu/hr
ASH REMCOVAL HEAT LOSS = 0 Btu/hr
SOLID WASTE HEAT INPUT = 592,966 Btu/hr
AUX FUEL HEAT INPUT = 660,620 Btu/hr 4,954,650 Btu/hr
LIQUID WASTE HEAT INPUT = 0 Btu/hr
FLUE GAS ENTHALPY = 1,250,922 Btu/hr 6,191,787 Btu/hr
VOLUMETRIC HEAT RELEASE = 12,350 Btu/hr/ft3 18,970 Btu/hr/ft3

MATERIAL BALANCES

COCLING AIR FOR HI TEMP GAS COOLER

COOLING AIR FOR LO TEMP GAS CCCLER

DRY SOLIDS FROM HI TEMP COOLER
DRY SOLIDS FROM LO TEMP COQLER
DRY SOLIDS REMOVER IN CYCLONE =
DRY SOLIDS REMOVED IN BAGHOUSE
TOTAL DRY SOLIDS REMOVED IN APCS

It

ENERGY BALANCES

HEAT REMOVED BY HI TEMP COOLER
COOLING AIR TEMP QUT =
HEAT REMOVED BY LO TEMP COOLER
COOLING AIR TEMP OUT =

o

I

OFF-GAS CLEANING SYSTEM

118,7
23,6
76,6
15,2

coCocCoco

3,082,8
1
2,655,9
1

64
39
82
63

.02
.00
.27
.60
.85

32
486
78
78

lbs/hr
scfm

lbs/hr
scfm

lbs/hr
lbs/hr
lbs/hr
lbs/hr
1bs/hr

Btu/hr
degF
Btu/hr
degF






CLIENT
JOB NO.
SUBJECT

DATE

PARAMETER

FLUE GAS
SCFM

SENECA ARMY DEPOT

720229-08000

TRIAL BURN PLAN

02-11-1993

FLOWRATE

- TEST NO . 3

EMISSICNS AFTER
LO TEMP GAS COOLER

3,515 scfm

ACFM
LBMOL/HR
LBS/HR :
LBS/HR DRY

FLUE GAS

FLUE GAS

FLUE GAS

FLUE GAS

FLUE GAS

TEMPERATURE

SATURATION TEMP

ACTUAL HUMIDITY

SAT HUMIDITY

COMPOSITION

5,002
587
16,839
16,504
240
110
0.0263

0.0582

acim
lbmol /hr
lbs/hr
lbs/hr

degF

degF

EMISSIONS AFTER
CYCLONE

3,515
5,002
587
16,938
16,504
240
11¢
0.0263

0.0582

scfm
acfm
lbmol/hr
lbs/hr
ibs/hr

degF

degF

FLUE GAS CONTAMINANTS

N2

02

Co2

H20

EXCESS AIR

HC1
FLOWRATE
CONCENTRATION

HF

FLOWRATE

CONCENTRATION

Brz
FLOWRATE
CONCENTRATION

P205
FLOWRATE :
CONCENTRATICN

SO2
FLOWRATE
CONCENTRATICN

NOx

76.86
15.01

LJ
\o
[
¢ o o o oP

277

0.00 lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

0.00 1lbs/hr
0 ppmv

0.00 1lbs/hr
0 ppmv

1.73 lbs/hr
46 ppmv

76.86
15.01

d
0
=
ol o P o P

0.00 lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

0.00 l1lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

1.73 1lbs/hr
46 ppmv

FLOWRATE

CO :
FLOWRATE

CONCENTRATION

PARTICULATES
FLOWRATE

CONCENTRATION

CONCENTRATION

28.36
1,08%6

0.41
25

6.91
0.0314

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dscf

29.36
1,086

.41
25

0.63
0.0220

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dscft






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NC . 3
DATE : 02-11-1993

ADDITIONAL MATERIAL BALANCE INFCRMATION

WATER ENTERING IN ALL FEED STREAMS = 0 lbs/hr
WATER ENTERING IN COMBUSTION AIR = 86 lbs/hr
WATER IN FLUE GAS LEAVING SCC = 434 lbs/hr
WATER IN FLUE GAS LEAVING STACK = 434 lbs/hr
INERTS ENTERING KILN IN WASTE FEEDS = 0.00 lbs/hr

ASH FORMED IN KILN = 0.93 lbg/hr
TOTAIL: PARTICULATES FORMED IN KILN = 0.93 lbs/hr
TOTAL ASH REMOVED FROM KILN = 0.00 lbs/hr
TOTAL PARTICULATE LEAVING KILN = 0.93 lbs/hr
TOTAL PARTICULATE FORMED IN SCC = 0.00 lbs/hr
TOTAL PARTICULATES LEAVING SCC = 0.93 lbg/hr
PLUME FORMATION CONDITIONS AT STACK

CRITICAL TEMPERATURE = 18 degF
CRITICAL HUMIDITY = 0.0026 lbs H20/1b dry air
CRITICAL EQUATION = H= 0.00011 X T 0.00066






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BUEN PLAN - TEST NO., 4
DATE : 02-11-1993

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES
100 % LOAD

DESIGN CRITERIA

INCINERATOR DIMENSIONS

KILN INSIDE DIAMETER = 2.54 feet
KILN LENGTH = 20.00 feet
KILN INSIDE VOLUME = 102 f£t£3
KILN SLOPE = 0.188 ft/ft
KILN ROTATIONAL VELOCITY = 1.80 rpm
SCC LENGTH = 4.67 feet
SCC WIDTH = 4.67 feet
SCC HEIGHT = 15.00 feet
SCC INSIDE VOLUME = 327 ft3
COMBUSTION INLET AIR CONDITIONS
PRIMARY AIR TEMPERATURE = 50 degF
PRIMARY AIR REL HUMIDITY = 70 %
SECONDARY AIR TEMPERATURE = 50 degF
SECONDARY AIR REL HUMIDITY = 70 %
INCINERATOR OPERATING CONDITIONS
WASTE FEED TEMPERATURES = 50 degF
KILN OPERATING TEMPERATURE = 450 degF
SCC OPERATING TEMPERATURE = 1,600 degF

HIGH TEMP GAS COOLER OPERATING CONDITIONS
FLUE GAS OUTLET TEMPERATURE = 800 degF

LOW TEMP GAS COOLER OPERATING CONDITICNS
FLUE GAS OUTLET TEMPERATURE = 240 degF

AIR POLLUTION CONTROL REMOVAL EFFICIENCIES

PARTICULATE REMOVED AS ASH IN KILN = 0.0 %
PARTICULATE REMOVAL IN HIGH TEMP COOLER = 2.0 %
PARTICULATE REMOVAL IN LOW TEMP COOLER = 0.0 %
PARTICULATE REMOVAL IN CYCLONE = 30.0 %
PARTICULATE REMOVAL IN BAGHOUSE = 55.0 %

STACK GAS CONDITIONS
STACK GAS TEMPERATURE = 240 degF






CLIENT

SENECA ARMY DEPOT

EMISSIONS AFTER
HI TEMP GAS COQLER

3,225
8,264
539
15,555
15,120
800
149
0.0288

0.1994

scfm
actm
lbmol/hr
lbs/hr
lbs/hr

degF

degF

JOB NO. 720229-09000
SUBJECT TRIAL BURN PLAN - TEST NO. 4
DATE 02-11-1993
EMISSIONS AFTER
PARAMETER SEC. COMB. CHAMBER
FLUE GAS FLOWRATE
SCFM 3,225 scfm
ACFM 13,511 acfm
LBMOL/HR : 539 lbmol/hr
LBS/HR 15,555 1lbs/hr
LBS/HR DRY 15,120 lbs/hr
FLUE GAS TEMPERATURE 1,600 degF
FLUE GAS SATURATION TEMP 171 degF
FLUE GAS ACTUAL HUMIDITY 0.0288
FLUE GAS SAT HUMIDITY 0.4315
FLUE GAS COMPOSITION
N2 76.78 %
02 : 14.17 %
co2 4.47 %
H20 : 4.48 %
EXCESS AIR : 227 %
FLUE GAS CONTAMINANTS
HC1 .
FLOWRATE : 0.00 lbs/hr
CONCENTRATION : 0 ppmv
HF
FLOWRATE : 0.00 lbs/hr
CONCENTRATION : 0 ppmv
Br2
FLOWRATE : 0.00 lbs/hr
CONCENTRATION 0 ppmv
P205
FLOWRATE : 0.00 lbs/hr
CONCENTRATION : 0 ppmv
802
FLOWRATE : 2.92 lbs/hr
CONCENTRATION : 85 ppmv
NOox :
FLOWRATE 20.90 1lbs/hr
CONCENTRATION : 843 ppmv
CO
FLOWRATE : 0.43 lbs/hr
CONCENTRATION : 29 ppmv
PARTICULATES
FLOWRATE : 3.46 1lbs/hr
CONCENTRATION : 0.13 gr/dscf

.
1.9
~]

a? o@ @ o\ o

0.00 lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

0.00 lbs/hr
0 ppmv

2.92 1lbs/hxr
85 ppmv

20.90 lbs/hr
843 ppmv

0.43 1lbs/hr
29 ppmv

%)

.39 1lbs/hr
0.13 gr/dsct






CLIENT
JOB NO.
SUBJECT

DATE : 02-11-1993

720229-09000

PARAMETER

FLUE GAS FLOWRATE
SCFM
ACFM
LBMOL/HR
LBS/HR
LBS/HR DRY

FLUE GAS TEMPERATURE
FLUE GAS SATURATION TEMP
FILUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION
N2
02 :
co2 :
H20
EXCESS AIR

FLUE GAS CONTAMINANTS
HC1l
FLOWRATE :
CONCENTRATICN
HEF
FLOWRATE
CONCENTRATION
Br2 :
FLOWRATE
CONCENTRATICN
P205 :
FLOWRATE
CONCENTRATION
502
FLOWRATE
CONCENTRATION
NOx
FLOWRATE
CONCENTRATION
CO :
FLOWRATE
CONCENTRATION
PARTICULATES
FLOWRATE :
CONCENTRATICN

SENECA ARMY DEPOQT

TRIAL BURN PLAN

TEST NO. 4

EMISSIONS AFTER
BAGHOUSE

EMISSIONS AT
STACK

3,225
4,520
533
15,552
15,120

240
112
0.0288
0.0605
76.78
14.17
4.47

4.48
227

2.92
85

20.90
B43

£.43
25

0.12
0.0045

scfm
acfm
1bmol /hr
1bs/hr
lbs/hr

degF

degF

oP AP d® AP P

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmy

lbs/hr
pprmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dscf

3,225
4,590
539
15,552
15,120

240
112
0.0288
0.0605
76.78
14.17
4.47

4.48
227

5l

2.92
85

20.90
8413

0.43
29

0.12
0.0045

Note: Particulate concentraticn leaving stack, corrected to

on a dry basis in the stack gas is

0.0102 gr/dsct

scim
actm
1bmel /hr
lbs/hr
lbs/hr

degF

degF

oF @ Gi@ o\@

lbs/hr
ppmv

lbs/hr
ppmv

lbg/hr
ppmv

1bs/hr
pprav

lbg/hr
ppmv

lbs/hr
ppmy

1bs/hr
ppav

lbs/hr
gr/dsct

7% oxygen






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NC. 5
DATE : 02-11-19893

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES

100 % LOAD
FEED COMPOSITION TO KILN AUX FUEL SOLID WASTE

WEIGHT % C = 87.20 % 13.63 %
WEIGHT % H = 12.50 % 1.03 %
WEIGHT % O = 0.00 % 27.33 %
WEIGHT % N = 0.00 % 8.29 %
WEIGHT % S = 0.30 % 0.35 %
WEIGHT % Cl = 0.00 % 0.00 %
WEIGHT % F = 0.00 % 0.00 %
WEIGHT % Br = 0.00 % 0.00 %
WEIGHT % P = 0.00 % 0.00 %

PPM Si = 0 ppm 690 ppm
PPM Na K B Ca Mg = 0 ppm 208,404 ppm
PPM HEAVY METALS = 0 ppm 284,701 ppm
WEIGHT % COMBUSTIBLES = 100.00 % 100.00 %
WEIGHT % WATER = 0.00 % 0.00 %
WEIGHT % INERTS = 0.00 % 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/1b 5,856 Btu/lb
FEED RATE TO KILN = 25.00 lbs/hr 130.91 1lbs/hr

FEED COMPOSITION TO SCC AUX FUEL LIQUID WASTE

WEIGHT % C = 87.20 % 0.00 %
WEIGHT % H = 12.50 % 0.00 %
WEIGHT % O = 0.00 % 0.00 %
WEIGHT % N 0.00 % 0.00 %
WEIGHT % S 0.30 % 0.00 %
WEIGHT % Cl = 0.00 % 0.00 %
WEIGHT % F = 0.00 % 0.00 %
WEIGHT % Br = 0.00 % 0.00 %
WEIGHT % P = 0.00 % 0.00 %

PPM S5i = 0 ppm 0 ppm
PPM Na X B Ca Mg = 0 ppm 0 ppm
PPM HEAVY METALS = 0 ppm 0 ppm
WEIGHT % COMBUSTIBLES = 100.00 % 0.00 %
WEIGHT % WATER = 0.00 % 0.00 %
WEIGHT % INERTS = 0.00 % 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/lb 0 Btu/lb

FEED RATE TO SCC = 260.00 lbs/hr 0.00 lbs/hr






CLIENT SENECA ARMY DEPOT

JOB NO. 720229-08000
SUBJECT TRIAL BURN PLAN - TEST NO. &
DATE 02-11-1993
ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES
100 % LOAD
MATERTAL BATLANCES KILN s5CC
LIQUID WASTE FEED = 0.00
SOLID WASTE FEED = 130.91 lbs/hr
AUXILIARY FUEL FEED = 25,00 lbs/hr 260.00
STOICHIOMETRIC AIR REQ'D = 649 lbs/hr 3,717
COMBUSTICON AIR REQUIRED = 2,249 scfm B&8
10,900 lbs/hr 4,206
EXCESS AIR REQUIRED = 1,570 % 13
FPLUE GAS PRODUCED = 11,051 1lbs/hr 15,517
380 lbmol/hr 535
BOTTOM ASH REMOVED = 0 lbs/hr
KILN SOLIDS RESIDENCE TIME = 5.3 minutes
MAXY GAS RESIDENCE TIME = 1.43 seconds 1.46
FLUE GAS VELOCITY = 14.0 ft/sec 10.3
ENERGY BALANCES
HEAT RELEASE RATE = 1,252,359 Btu/hr 5,051
OPERATING TEMPERATURE = 450 degF 1
RADIATION HEAT LOSSES = 2,788 Btu/hr 15
ASH REMOVAIL, HEAT LOSS = 0 Btu/hr
SOLID WASTE HEAT INPUT = 766,609 Btu/hr
AUX FUEL HEAT INPUT = 485,750 Btu/hr 5,051
LIQUID WASTE HEAT INPUT =
FLUE GAS ENTHALPY = 1,249,571 Btu/hr 6,285
VOLUMETRIC HEAT RELEASE = 12,338 Btu/hr/ft3 19
MATERTIAL BATANCES OFF-GAS CLEANING SYSTEM
COOLING AIR FOR HI TEMP GAS COOLER = 118,764 lbs/hr
= 23,639 scim
COOLING AIR FOR LO TEMP GAS COOLER = 76,682 lbs/hr
= 15,263 scfm
DRY SOLIDS FROM HI TEMP COOLER = 1.96 lbs/hr
DRY SOLIDS FROM LO TEMP COQLER = 0.00 lbs/hr
DRY SOLIDS REMOVED IN CYCLONE = 28.86 lbs/hr
DRY SQOLIDS REMOVED IN BAGHOUSE = 66.67 lbs/hr
TOTAL DRY SOLIDS REMOVED IN APCS = 97.50 lbs/hr
ENERGY BALANCES
HEAT REMOVED BY HI TEMFP COOLER = 3,475,350 Btu/hr
COOLING AIR TEMP QUT = 158 degF
HEAT REMOVED BY LO TEMP COOLER = 2,432,745 Btu/hr
COOLING AIR TEMP OUT = 168 degF

lbs/hr

lbs/hr
1bs/hr
scfm
lbs/hr
lbs/hr
1lbmol/hr

seconds
ft/sec

, 800
, 600
377

Btu/hr
degF
Btu/hr

, 800

0
, 994
, 262

Btu/hr
Btu/hr
Btu/hr
Btu/hr/£t3






CLIENT

SENECA ARMY DEPOT

TRIAL BURN PLAN - TEST NO. 5

EMISSIONS AFTER
LO TEMP GAS COOLER

EMISSIONS AFTER
CYCLONE

JOB NO. 720228-09000
SUBJECT

DATE 02-11-1993
PARAMETER
FLUE GAS FLOWRATE

SCFM

ACFM

LBMOL/HR

LBS/HR

LBS/HR DRY

FLUE GAS TEMPERATURE
FLUE GAS SATURATION TEMP
FLUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION
N2
02 :

coz :

H20

EXCESS ATR

FLUE GAS CONTAMINANTS
HC1
FLOWRATE
CONCENTRATION
HF
FLOWRATE
CONCENTRATION
Br2
FLOWRATE :
CONCENTRATION
P205
FLOWRATE :
CONCENTRATION
8502
FLOWRATE
CONCENTRATION
NOx
FLOWRATE
CONCENTRATION
COo
FLOWRATE :
CONCENTRATION
PARTICULATES
FLOWRATE :
CONCENTRATION

3,200
4,582
535
15,515
15,106
240
111
0.0272
0.0589

76.98
14.51

77

18.28
743

0.41
27

96.21
3.6646

scfm
acfm
lbmel /hr
lbs/hr
lbs/hr

degF

degF

a7 ol P S\ P

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

1bs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmyv

1bs/hr
ppmv

1bs/hr
gr/dact

3,200
4,574
535
15,486
15,106
240
111
0.0272
¢.0589%

76.598
14.51

244

2.62
77

18.28
743

0.41
27

67.35
2.5652

scfm
actm
lbmol/hr
lbs/hr
lbs/hr

degF

degF

o\® o oF o @

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lba/hr
Pppmv

lbs/hr
ppmv

lbs/hr
gr/dsct






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NC. 5
DATE : 02-11-1993

ADDITIONATL MATERIAL BALANCE INFORMATION

WATER ENTERING IN ALL FEED STREAMS = 0 lbs/hr
WATER ENTERING IN COMBUSTION AIR = 79 lbs/hr
WATER IN FLUE GAS LEAVING SCC = 411 1lbs/hr
WATER IN FLUE GAS LEAVING STACK = 411 1bs/hr
INERTS ENTERING KILN IN WASTE FEEDS = 0.00 lbs/hr
ASH FORMED IN KILN = 98.17 lbs/hr
TOTAL PARTICULATES FORMED IN KILN = 88.17 lbs/hr
TOTAL ASH REMOVED FROM KILN = 0.00 lbs/hr
TOTAL PARTICULATE LEAVING KILN = 38.17 1bs/hr
TOTAL PARTICULATE FORMED IN SCC = 0.00 lbs/hr
TOTAL PARTICULATES LEAVING SCC = 98.17 1lbs/hr
PLUME FORMATION CONDITIONS AT STACK

CRITICAL TEMPERATURE = 19 degF

CRITICAL HUMIDITY =
CRITICAL EQUATICN = H =

.0027 1lbs H2C/lb dry air
.00011 X T 0.Q0Q058

[ e ]






CLIENT : SENECA ARMY DEPCT

JOB NO. : 720229-039000

SUBJECT : TRIAL BURN PLAN - TEST NO. &
DATE : 03-29-1993

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES
100 % LOAD

DESIGN CRITERIA

INCINERATOR DIMENSIONS

KILN INSIDE DIAMETER = 2.54
KILN LENGTH = 20.00
KILN INSIDE VOLUME = i02
KILN SLOPE = 0.188
KILN ROTATIONAL VELOCITY = 1.20
SCC LENGTH = 4.67
SCC WIDTH = 4.67
SCC HEIGHT = 15.00
SCC INSIDE VOLUME = 327
COMBUSTION INLET AIR CONDITIONS
PRIMARY AIR TEMPERATURE = 50
PRIMARY AIR REL HUMIDITY = 70
SECONDARY AIR TEMPERATURE = 50
SECONDARY AIR REL HUMIDITY = 70
INCINERATOR OPERATING CONDITIONS
WASTE FEED TEMPERATURES = 50
KILN OPERATING TEMPERATURE = 400
SCC OPERATING TEMPERATURE = 1,200

HIGH TEMP GAS COOLER OPERATING CONDITIONS
FLUE GAS OUTLET TEMPERATURE = 800

LOW TEMP GAS COOLER OPERATING CONDITIONS
FLUE GAS OUTLET TEMPERATURE = 240

ATR POLLUTION CONTROL REMOVAL EFFICIENCIES
PARTICULATE REMOVED AS ASH IN KILN =
PARTICULATE REMOVAL IN HIGH TEMP COOLER =
PARTICULATE REMOVAL IN LOW TEMP COOLER =
PARTICULATE REMOVAL IN CYCLONE =
PARTICULATE REMOVAL IN BAGHOUSE =

o

STACK GAS CONDITIONS
STACK GAS TEMPERATURE = 240

nookko

feet
feet
ft3
fr/ft
rpm
feet
feet
feet
ft3

degF

&egF

degF
degF
degF

degF

degF

[N e No el e]
W o\ a\P o\ G\0






CLIENT SENECA ARMY DEPOT
JOB NO. : 720229-09000
SUBJECT : TRIAL BURN PLAN

DATE : 03-29-1993
PARAMETER
FLUE GAS FLOWRATE

SCFM :

ACFM

LBMOL/HR

LBS/HR

LBS/HR BRY
FLUE GAS TEMPERATURE
FLUE GAS SATURATION TEMP
FLUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION
N2 :
02 :
coz :
H20
EXCESS AIR

FLUE GAS CONTAMINANTS
HCL
FLOWRATE -
CONCENTRATION
HF
FLOWRATE
CONCENTRATION
Br2 :
FLOWRATE :
CONCENTRATION
P205 :
FLOWRATE :
CONCENTRATION
502
FLOWRATE :
CONCENTRATION
NOx :
FLOWRATE
CONCENTRATION
CO
FLOWRATE :
CONCENTRATION
PARTICULATES
FLOWRATE :
CONCENTRATION

TEST NO. &

EMISSIONS AFTER

SEC. COMB

3,180
10,778
533
15,374
15,028

1,200
161
0.0230
0.3027
77.26
15.83
3.24

3.60
336

85

5.36
157

10.72
437

0.32
22

14.42
0.55

CHAMEBER

scfm
actm
1bmol /hr
lbs/hr
lbs/hr

degF
degF

o % A\ GW° NP

lbs/hr
ppmv

lbs/hr
Ppmv

lbs/hr
pPpmv

lbs/hr
ppmy

1bs/hr
Ppmv

1bs/hr
pPpmv

1bs/hr
ppmv

lbs/hr
gr/dscf

EMISSIONS AFTER
HT TEMP GAS COOLER

3,150
8,181
5313
15,374
15,028

800
148
0.0230
0.1%21
77.26
15.83
3.24

3.60
336

85

5.36
157

10.72
437

22

scfm
acfm
lbmel /hr
lbg/hr
lbs/hr

degF
degF

A% o\ o &P o\

lbs/hr
ppmv

lbs/hr
pPpmv

1lbs/hr
ppmv

lbs/hr
PpPmvV

lbs/hr
ppmv

1lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct






CLIENT SENECA ARMY DEPOT
JOB NO. 720228-09000
SUBJECT TRIAL BURN PLAN - TEST NO. 6
DATE 03-29-1993
EMISSIONS AFTER EMISSIONS AT
PARAMETER BAGHOUSE STACK
FLUE GAS FLOWRATE
SCFM 3,190 scfm 3,190 scfm
ACFM : 4,541 acfm 4,541 acftm
LBMOL/HR 533 lbmol/hr 533 lbmol/hr
LBS/HR : 15,360 lbs/hr 15,360 lbs/hr
LBS/HR DRY 15,028 lbs/hr 15,028 lbs/hr
FLUE GAS TEMPERATURE 240 degF 240 degF
FLUE GAS SATURATION TEMP 108 degF 108 degF
FLUE GAS ACTUAL HUMIDITY 0.0230 0.0230
FLUE GAS SAT HUMIDITY 0.0549 0.0549
FLUE GAS COMPOSITION
N2 : 77.26 % 77.26 %
02 : 15.83 % 15.83 %
CcOoz2 3.24 % 3.24 %
H20 : 3.60 % 3.60 %
EXCESS AIR 336 % 336 %
FLUE GAS CONTAMINANTS
HCL
FLOWRATE : 1.84 lbs/hr 1.84 lbs/hr
CONCENTRATION : 95 ppmv 95 ppmv
HF
FLOWRATE : 0.00 lbs/hr 0.00 1lbs/hr
CONCENTRATION : 0 ppmv ¢ ppmv
Br2 :
FLOWRATE : 0.00 lbs/hr 0.00 lbs/hr
CONCENTRATIOCN : 6 ppmv 0 ppmv
P205 :
FLOWRATE : 0.00 lbs/hr 0.00 lbs/hr
CONCENTRATION : 0 ppmv 0 ppmv
502
FLOWRATE : 5.36 1lbs/hr 5.36 lbs/hr
CONCENTRATION 157 ppmv 157 ppmv
NOx :
FLOWRATE : 10.72 lbs/hr 10.72 1lbs/hr
CONCENTRATION 437 ppmv 437 ppmv
Co :
FLOWRATE : 0.32 1lbs/hr 0.32 lbs/hr
CONCENTRATION 22 ppmv 22 ppmv
PARTICULATES
FLOWRATE : 0.49 lbs/hr 0.49 lbs/hr
CONCENTRATION 0.0188 gr/dsct 0.0188 gr/dscf
Note: Particulate concentration leaving stack, corrected to 7% oxygen

on a 4dry basis in the stack gas 1s 0.0573 gr/dscE






CLIENT : SENECA ARMY DEPOT

JOB NO. : 72022%-09000

SUBJECT : TRIAL BURN PLAN - TEST NO.
DATE : 02-11-1983

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES

7

100 % LOAD
FEED COMPOSITION TO KILN AUX FUEL
WEIGHT % C = 8B7.20 %
WEIGHT % H = 12.50 %
WEIGHT % O = 0.00 %
WEIGHT % N = 0.00 %
WEIGHT % S = 0.30 %
WEIGHT % Cl = 0.00 %
WEIGHT % F = 0.00 %
WEIGHT % Br = 0.00 %
WEIGHT % P = 0.00 %
PPM Si = 0 ppm
PPM Na K B Ca Mg = Q0 ppm
PPM HEAVY METALS = 0 ppm
WEIGHT % COMBUSTIBLES = 100.00 %
WEIGHT % WATER = 0.00 %
WEIGHT % INERTS = 0.00 %

HIGHER HEATING VALUE

FEED RATE TO KILN =

FEED COMPOSITION TO SCC

WEIGHT %
WEIGHT %
WEIGHT %
WEIGHT %
WEIGHT %
WEIGHT %

K

I

WEIGHT
WEIGHT
WEIGHT
PPM Si
PPM Na
PPM HEAVY METALS

WEIGHT %
WEIGHT % WATER =
WEIGHT % INERTS =

HIGHER HEATING VALUE

FEED RATE TO SCC =

COMBUSTIBLES

19,430 Btu/lb

€4.00 lbs/hr

AUX FUEL

87.20 %
12.50 %
0.00 %
0.00 %
0.30 %
0.00 %
0.00 %
0.00 %
0.00 %
0 ppm
0 ppm
0 ppm

100.00

%
0.00 %
0.00 %

19,430 Btu/lb
172.00 1bs/hr

SOLID WASTE

.00
.03
.85
.13
.78
.58
.00
.00
.00

6,808 ppm
30,540 ppm
648,716 ppm

A% Y ol® o\ o f o o o\

COOMHKENEORH

100.00 %
0.00 %
0.00 %

1,005 Btu/1b
2,79 1lbs/hr

LIQUID WASTE

.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %

Do O C OO0

o

.00 %
.00 %
.00 %

oo

0.00 lbs/hr






CLIENT : SENECA ARMY DEPOT
JOB NO. : 720229-08000

SUBJECT : TRIAL BURN PLAN - TEST NO. 7

DATE : 02-11-1993

ROTARY KILN INCINERATOR

MATERIAL AND ENERGY BALANCES

100 %
MATERIAL BALANCES
LIQUID WASTE FEED =
SOLID WASTE FEED = 2.7
AUXILIARY FUEL FEED = 64 .0
STOICHIOMETRIC AIR REQ’'D = 82
COMBUSTION AIR REQUIRED = 2,53
12,27
EXCESS AIR REQUIRED = 1,22
FLUE GAS PRODUCED = 12,33
42
BOTTOM ASH REMOVED =
KILN SOLIDS RESIDENCE TIME = 6.
MAX GAS RESIDENCE TIME = 1.3
FLUE GAS VELOCITY = 14.

ENERGY BALANCES

HEAT RELEASE RATE = 1,248,
OPERATING TEMPERATURE =

RADIATION HEAT LOSSES = 2,
ASH REMOVAL HEAT LOSS =

SOLID WASTE HEAT INPUT = 2,
AUX FUEL HEAT INPUT = 1,243,
LIQUID WASTE HEAT INPUT =

FLUE GAS ENTHALPY = 1,243,

VOLUMETRIC HEAT RELEASE 12,

MATERIAL BALANCES

COOLING AIR FOR HI TEMP GAS COOLER
COOLING AIR FOR LO TEMP GAS COOLER

DRY SOLIDS FROM HI TEMP COOLER
DRY SOLIDS FROM LO TEMP COOLER
DRY SOLIDS REMOVED IN CYCLONE =
DRY SOLIDS REMOVED IN BAGHOUSE
TOTAL DRY SOLIDS REMOVED IN APCS =

tn

ENERGY BALANCES

HEAT REMOVED BY HI TEMP COOLER
CQOLING AIR TEMP OUT =
HEAT REMOVED BY LO TEMP COOLER
CQOLING ATIR TEMP OUT =

LOAD

KILN

9 lbs/hr
0 lbs/hr
3 lbs/hr
2 scfm

3 lbs/hr
2 %

8 lbs/hr
9 lbmol/hr
0 lbs/hr
6 minutes
& seconds
7 ft/Bec

324 Btu/hr
400 degF
664 Btu/hr
0 Btu/hr
804 Btu/hr
520 Btu/hr

660 Btu/hr

SCC

.00

172.00

2,
2,

15,

279 Btu/hr/ft3

OFF-GAS CLEANING SYSTEM

459
556
694

10
204
528

.84

1
11

14

118,7
23,6
76,6
15,2

it noa

MEeE o oo

1,702,8
1
2,384,0

165

64
39
82
63

.04
.00
.65
.44
.14

83
03
36

1bs/hr
scfm

lbs/hr
scfm

1bs/hr
lbs/hr
1bs/hr
lbs/hr
1bs/hr

Btu/hr
degF
Btu/hr
degF

1bs/hr

lbs/hr
lbs/hr
scfm
lbs/hr
lbs/hr
lbmol/hr

seconds
ft/sec

3,341,960 Btu/hr

;200 degF
,135 Btu/hr

3,341,960 Btu/hr

0 Btu/hr

4,574,485 Btu/hr

,018 Btu/hr/ft3






CLIENT SENECA ARMY DEPQOT
JOB NO. FT20225-09000
SUBJECT TRIAL BURN PLAN
DATE 02-11-1993
PARAMETER
FLUE GAS FLOWRATE
SCFM
ACFM :
LBMOL/HR
LBS/HR
LBS/HR DRY
FLUE GAS TEMPERATURE
FLUE GAS SATURATION TEMP
FLUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY
FLUE GAS COMPOSITION
N2
02
co2
H20
EXCESS AIR
FLUE GAS CONTAMINANTS
HC1
FLOWRATE
CONCENTRATION
HF
FLOWRATE
CONCENTRATION
Brz :
FLOWRATE
CONCENTRATION
P205
FLOWRATE
CONCENTRATION
S02
FLOWRATE
CONCENTRATION
NOx
FLOWRATE
CONCENTRATION
Co
FLOWRATE
CONCENTRATION
PARTICULATES
FLOWRATE :
CONCENTRATION

TEST NOC. 7

EMISSIONS AFTER
LO TEMP GAS COOLER

3,158
4,496
528
15,204
14,861
240
108
0.0231
0.0551
77.26
15.87
3.25

3.61
340

45

55

21

0.0832

scfm
acfm
1bmol/hr
lbs/hr
1bs/hr

degF

degF

o° @ o ®

1bs/hr
ppmv

1bs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

1lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmy

lbs/hr
gr/dscft

EMISSIONS AFTER

CYCLONE

3,159
4,496
528
15,204
14,861
240
108
0.0231
0.0551
77.26
15.87
3.25

3.61
340

45

55

21

0.0582

scfm
acfm
lbmol /hr
lbs/hr
1bs/hr

degF

degF

AP o? o\ o\@ AP

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppuv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct






CLIENT : SENECA ARMY DEPOT

JOB NO. : 720225-09000

SUBJECT : TRIAL BURN PLAN - TEST NO, 7
DATE : 02-11-1993

ADDITIONAL MATERIAL BALANCE INFORMATION

WATER ENTERING IN ALL FEED STREAMS = 0 lbs/hr
WATER ENTERING IN COMBUSTION AIR = 78 lbs/hr
WATER IN FLUE GAS LEAVING SCC = 343 lbs/hr
WATER IN FLUE GAS LEAVING STACK = 343 lbs/hr
INERTS ENTERING KILN IN WASTE FEEDS = 0.00 lbs/hr
ASH FORMED IN KILN = 2,21 lbs/hr
TOTAL PARTICULATES FORMED IN KILN = 2.21 lbs/hr
TOTAL ASH REMOVED FROM KILN = 0.00 lbs/hr
TOTAL PARTICULATE LEAVING KILN = 2.21 1bs/hr
TOTAL PARTICULATE FORMED IN SCC = 0.00 lbs/hr
TOTAL PARTICULATES LEAVING SCC = 2.21 lbs/hr
PLUME FORMATION CONDITIONS AT STACK

CRITICAL TEMPERATURE = 14 degF

CRITICAL HUMIDITY = 0.0022 lbs H20/1b dry air
CRITICAL EQUATION = H= 0.00009 XT 0.00090






CLIENT : SENECA ARMY DEPOT
JOB NO. : 720229-09000

SUBJECT : TRIAL
DATE : 02-11-

BURN PLAN - TEST NO. 8
1993

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES
100 % LOAD

DESIGN CRITERIA

INCINERATOR DIMENSIONS

KILN INSIDE DIAMETER = 2.54
KILN LENGTH = 20.00
KILN INSIDE VOLUME = 102
KILN SLOPE = 0.188
KILN ROTATIONAL VELOCITY = 1.70
SCC LENGTH = 4.67
SCC WIDTH = 4.67
SCC HEIGHT = 15.00
SCC INSIDE VOLUME = 327

COMBUSTION INLET AIR CONDITICNS

PRIMARY AIR
PRIMARY AIR
SECONDARY AI
SECONDARY AI

TEMPERATURE = 50
REL HUMIDITY = 70
R TEMPERATURE = 50
R REL HUMIDITY = 70

INCINERATOR COPERATING CONDITIONS

WASTE FEED TEMPERATURES = 50

KILN OPERATING TEMPERATURE = 400

SCC OPERATING TEMPERATURE = 1,200
HIGH TEMP GAS COOLER OPERATING CONDITIONS

FLUE GAS OUTLET TEMPERATURE = BOO

LOW TEMP GAS COO
FLUE GAS OUT

ATR POLLUTION CO
PARTICULATE
PARTICULATE
PARTICULATE
PARTICULATE
PARTICULATE

STACK GAS CONDIT

LER OPERATING CONDITIONS
LET TEMPERATURE = 240

NTROL REMOVAL EFFICIENCIES
REMOVED AS ASH IN KILN =
REMOVAL IN HIGH TEMP COOLER =
REMOVAL IN LOW TEMP COOLER =
REMOVAL IN CYCLONE =

REMOVAL IN BAGHOUSE =

O

IONS

STACK GAS TEMPERATURE = 240

o oo
Lo I e B o I ]
& o of® ai? @

feet
feet
fc3a
fe/ft
rpm
feet
feet
feet
ft3

degF

degF

degF
degF
degF

degF

degF

degF






CLIENT
JOB NO.
SUBJECT

DATE

SENECA ARMY DEPQOT

720229-09000

TRIAL BURN PLAN

02-11-1993

PARAMETER

FLUE GAS
SCFM
ACFM

FLOWRATE

LBMOL/HR
LBS/HR :
LBS/HR DRY

FLUE GAS

FLUE GAS

FLUE GAS

FLUE GAS

FLUE GAS

TEMPERATURE

SATURATION TEMP

ACTUAL HUMIDITY

SAT HUMIDITY

COMPOSITION

FLUE GAS CONTAMINANTS

N2

02

coz2

H20

EXCESS AIR

HC1 : .
FLOWRATE
CONCENTRATION

HF :

FLOWRATE :

CONCENTRATION

Br2
FLOWRATE :
CONCENTRATION

P205
FLOWRATE
CONCENTRATION

S02 :

FLOWRATE :
CONCENTRATION

NOx -

FLOWRATE
CONCENTRATION

CO

FLOWRATE

CONCENTRATION

PARTICULATES
FLOWRATE
CONCENTRATION

- TEST NO. 8

EMISSIONS AFTER

SEC. COMB

3,169
10,712
530
15,278
14,936
1,200
161
0.0229
0.3027

77.31
15.79

332

22

2.36
70

13.32
547

0.32
22

20.08
0.77

CHAMBER

scfm
acfm
1lbmeol /hr
1bs/hr
1bs/hr

degF

degF

P o oGP G

1bs/hr
ppmv

1bs/hr
ppmv

lbs/hr
ppmv

l1bs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

l1bs/hr
gr/dsct

EMISSIONS AFTER
HI TEMP GAS CCOLER

3,169
8,130
530
15,278
14,936
800
148
0.0229
0.1921

77.31
15.79

332

22

70

13.32
547

0.32
22

19.867
0.75

scfm
acfm
1bmel /hr
lbs/hr
lbs/hr

degF

degF

A% o AP G o@

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

1lbs/hr
ppmv

l1bs/hr
ppmv

lbs/hr
ppmv

1bs/hr
ppmv

lbs/hr
gr/dsct






CLIENT SENECA ARMY DEPOT
JOB NO. 720229-09000
SUBJECT TRIAL BURN PLAN

DATE : 02-11-1993

PARAMETER

FLUE GAS FLOWRATE
SCFM
ACFM
LBMOL/HR
LBS/HR
LBS/HR DRY

FLUE GAS TEMPERATURE
FLUE GAS SATURATION TEMP
FLUE GAS ACTUAL HUMIDITY
FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION
N2
02 :

coz

H20

EXCESS AIR

FLUE GAS CONTAMINANTS
HC1 :
FLOWRATE
CONCENTRATION
HE
FLOWRATE
CONCENTRATION
Br2
FLOWRATE
CONCENTRATION
PZ205
FLOWRATE
CONCENTRATION
502
FLOWRATE
CONCENTRATION
NOx
FLOWRATE :
CONCENTRATION
Co :
FLOWRATE :
CONCENTRATION
PARTICULATES
FLOWRATE :
CONCENTRATION

TEST NO. 8

EMISSIONS AFTER
BAGHOUSE

EMISSIONS AT
STACK

3,169
4,511
530
15,259
14,93¢

240
108
0.0229
0.0549
77.31
15.79
3.25

3.59
332

22

2.36
70

13.32
547

0.32
22

0.69
0.0263

scfm
actm
lbmol /hr
lbs/hr
lbs/hr

degF

degF

6P o A o o

1bs/hr
pPpmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct

3,169
4,511
530
15,259
14,936

240
108
0.0229
0.05459
77.31
15.73
3.25

3.59
332

o2

0.43

2.36
70

13.32
547

0.32
22

0.69
0.0263

Note: Particulate concentration leaving stack, corrected to

on a dry basis in the stack gas is

0.0797 gr/dsct

scim
actm
1bmol/hr
lbs/hr
lbs/hr

degF

degF

N o\ A2 A°

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

1bs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct

7% oxygen






CLIENT : SENECA ARMY DEPOT

JOB NC. : 720229-03000

SUBJECT : TRIAL BURN PLAN - TEST NO.
DATE : 02-11-1993

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES

9

100 % LOAD
FEED CCMPOSITION TO KILN AUX FUEL
WEIGHT % C = 87.20 %
WEIGHT % H = 12.50 %
WEIGHT % O = 0.00 %
WEIGHT % N = 0.00 %
WEIGHT % S = 0.30 %
WEIGHT % Cl = 0.00 %
WEIGHT % F = 0.00 %
WEIGHT % Br = 0.00 %
WEIGHT % P = 0.00 %
PPM S8i = 0 ppm
PPM Na K B Ca Mg = 0 ppm
PPM HEAVY METALS = 0 ppm
WEIGHT % COMBUSTIBLES = 100.00 %
WEIGHT % WATER = 0.00 %
WEIGHT % INERTS = 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/lk
FEED RATE TO KILN = 11.00 lbs/hr
FEED CCMPOSITION TO SCC AUX FUEL

WEIGHT % C = 87.20 %
WEIGHT % H = 12.50 %
WEIGHT % QO = 0.00 %
WEIGHT % N 0.00 %
WEIGHT % S 0.30 %
WEIGHT % Cl = 0.00 %
WEIGHT % F = 0.00 %
WEIGHT % Br = 0.00 %
WEIGHT % P = 0.00 %
PPM Si = 0 ppm
PPM Na K B Ca Mg = 0 ppm
PPM HEAVY METALS = 0 ppm
WEIGHT % CCMBUSTIBLES = 1080.00 %
WEIGHT % WATER = 0.00 %
WEIGHT % INERTS = 0.00 %
HIGHER HEATING VALUE = 19,430 Btu/lb
FEED RATE TO SCC = 353.00 lbs/hr

SOLID WASTE

25.03 %
2.52 %
51.88 %
12.50 %
0.15 %
1.23 %
0.00 %
0.00 %
0.00 %

0 ppm
35,568 ppm
30,465 ppm

100.00 %
0.00 %
0.00 %

5,112 Btu/lb
204 .08 1bs/hr

LIQUID WASTE

.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %
.00 %

e i I o o o Y e i o o Y o

.00 %
.00 %

.00

Lo o B |






CLIENT SENECA ARMY DEPOT

JOE NO. 720229-09000

SUBJECT TRIAL BURN PLAN
DATE 02-11-1993

TEST NO.

9

ROTARY KILN INCINERATOR
MATERIAL AND ENERGY BALANCES

100 % LOAD
MATERIAL BALANCES KILN SCC
LIQUID WASTE FEED = 0.00
SOLID WASTE FEED = 204,08 lbs/hr
AUXILIARY FUEL FEED = 11.00 lbs/hr 353.00
STCICHIQCMETRIC AIR REQ'D = 732 lbs/hr 5,047
COMBUSTION AIR REQUIRED = 2,883 scfm 1,142
13,974 lbs/hr 5,533
EXCESS AIR REQUIRED = 1,798 % 10
FLUE GAS PROQDUCED = 14,148 lbs/hr 20,034
490 lbmel/hr £93
BOTTOM ASH REMOVED = 0 lbs/hr
KILN SOLIDS RESIDENCE TIME = 5.3 minutes
MAX GAS RESIDENCE TIME = 1.26 s=econds 1.13
FLUE GAS VELQCITY = 15.9 ft/sec 13.3
ENERGY BALANCES
HEAT RELEASE RATE = 1,256,987 Btu/hr 6,858
OPERATING TEMPERATURE = 350 degF 1
RADIATION HEAT LOSSES = 2,526 Btu/hr 15
ASH REMOVAI, HEAT LOSS = 0 Btu/hr
SOLID WASTE HEAT INPUT = 1,043,257 Btu/hr
AUX FUEL HEAT INPUT = 213,730 Btu/hr 6,858
LIQUID WASTE HEAT INPUT =
FLUE GAS ENTHALPY = 1,254,461 Btu/hr 8,097
VOLUMETRIC HEAT RELEASE = 12,384 Btu/hr/ft3 24
MATERIAT, BALANCES OFF-GAS CLEANING SYSTEM
COOLING AIR FOR HI TEMP GAS COOLER = 118,764 1lbs/hr
= 23,639 scfm
COOLING AIR FOR LO TEMP GAS COOLER = 76,682 lbs/hr
= 15,263 scfm
DRY SOLIDS FROM HI TEMP CQOLER = 0.328 lbs/hr
DRY SOLIDS FROM LQ TEMP CQOLER = 0.00 lbs/hr
DRY SQLIDS REMOVED IN CYCLONE = 5.60 lbs/hr
DRY SQLIDS REMOVED IN BAGHOUSE = 12.42 lbs/hr
TOTAL DRY SOLIDS REMOVED IN APCS = 18.41 lbs/hr
ENERGY BALANCES
HEAT REMOVED BY HI TEMFP CQOLER = 4,487,435 Btu/hr
COOLING AIR TEMP QUT = 180 degF
HEAT REMOVED BY LO TEMP COOLER = 3,141,205 Btu/hr
COOLING AIR TEMP QUT = 202 degF

lbs/hr

lbs/hr
lbs/hr
scfm
lbs/hr
lbs/hr
1bmel /hr

seconds
ft/sec

790
;600
377

Btu/hr
degF
Btu/hr

790

0
, 874
, 801

Btu/hr
Btu/hr
Btu/hr
Btu/hr/ft3






CLIENT

SENECA ARMY DEPOQT

JOB NO. 720229-0%9000
SUBJECT TRIAT. BURN PLAN

DATE 02-11-1993
PARAMETER
FLUE GAS FLOWRATE

SCFM

ACPFM

LBMOL/HR

LBS/HR

LBS/HR DRY

FLUE GAS TEMPERATURE

FLUE GAS SATURATION TEMP

FLUE GAS ACTUAL HUMIDITY

FLUE GAS SAT HUMIDITY

FLUE GAS COMPOSITION

N2

02
Ccoz
H20
EXCESS

AIR

FLUE GAS CONTAMINANTS

HC1

HF

FLOWRATE
CONCENTRATION

FLOWRATE
CONCENTRATION

Br2

FLOWRATE
CONCENTRATION

P205

FLOWRATE :
CONCENTRATION

502

FLOWRATE :
CONCENTRATION

NOx

Co

FLOWRATE :
CONCENTRATION

FLOWRATE
CONCENTRATION

PARTICULATES

FLOWRATE
CONCENTRATION

TEST NO. 9

EMISSTONS AFTER
LO TEMP GAS COCLER

4,149
5,911
693
20,033
19,477

240
111
0.0286
0.0603
76.66
14 .30
4.43

4.46
236

2.59
102

63

42.51
1,333

0.54
28

18.68
0.5498

scfm
acfm
lbmol/hr
ibs/hr
1lbs/hr

degF

degF

O AP o\C &P AC

1bs/hr
ppmv

1lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

l1bs/hr
ppmv

1lbs/hr
gr/dsct

EMISSIONS AFTER
CYCLONE

4,149
5,909
693
20,028
19,477
240
111
0.0286
0.0603

76.66
14 .30

236

2.59
102

63

42.51
1,333

0.54
28

13.08
0.3849

scfm
acfm
lbmol/hr
lbs/hr
lbs/hr

degF

degF

o o o\ o oW

lbs/hr
ppmv

lbs/hx
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
ppmv

lbs/hr
gr/dsct






CLIENT : SENECA ARMY DEPOT

JOBE NO. : 720229-09000

SUBJECT : TRIAL BURN PLAN - TEST NO. 9
DATE : 02-11-1993

ADDITIONAL MATERIAL BALANCE INFORMATION

WATER ENTERING IN ALL FEED STREAMS = 0 lbs/hr
WATER ENTERING IN COMBUSTION AIR = 102 l1bs/hr
WATER IN FLUE GAS LEAVING SCC = 556 lbs/hr
WATER IN FLUE GAS LEAVING STACK = 556 lbs/hr
INERTS ENTERING KILN IN WASTE FEEDS = 0.00 lbs/hr
ASH FORMED IN KILN = 19.06 1lbs/hr
TOTAL PARTICULATES FORMED IN KILN = 18.06 1bs/hr
TOTAL ASH REMOVED FROM KILN = 0.00 lbs/hr
TOTAL PARTICULATE LEAVING KILN = 19.06 lbs/hr
TOTAL PARTICULATE FORMED IN SCC = 0.00 lbs/hr
TOTAL PARTICULATES LEAVING SCC = 19.06 lbs/hr

PLUME FORMATION CONDITIONS AT STACK

CRITICAL TEMPERATURE
CRITICAL HUMIDITY =
CRITICAL EQUATION = H =

20 degF
.0028 1lbs H20/1b dry air
.00012 X T ©.00045

[ e ]






APPENDIX E

STACK GAS SAMPLING METHODS







Sensca Army Depot, Romulus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

APPENDIX E
STACK GAS SAMPLING METHODS

This appendix contains the sampling methods for metals, volatile organic compounds, semivolatile
organic compounds, and energetic compounds. The energetic compound sampling method is the
AEHA STEM Method. The text for this sampling procedure was pulled from the QA/QC plan for the
Tooele Army Depot.

All other source test methods to be used during this trial burn are EPA Reference Methods. The EPA
Reference Methods are presented in full in 40 CFR Part 60, Appendix A.

Page: E-2
VIENVIR\SENEC A\TRLERMAAPPEND.E






Seneca Army Depot, Romulus, New York Document; SEADTBP2

Trial Burn Plan Submittal: Final
__ ___

E-1 PARTICULATE MATTER SAMPLING TRAIN

Methodology for the Determination of Metals Emissions in Exhaust Gases from Hazardous Waste
Incineration and Simjlar Combustion Processes.

EPA Methods Manual for Compliance with the BIF Regulations EPA/530-SW-91-010.

Page: E-3
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Section 3.0
SAMPLING AND AMALYTICAL METHODS

3.1 Methodo or the De nat 5 ust
a m ardoug W e o) d a ombustion
Processes

3.1.1 ab a c e

3.1.1.1 Applicabllity. This method {s belng developed for the
determination of total chromium (Cr), cadmium (Cd), arsenic (As), nickel (Ni),
manganese (Mn), beryllium (Be), copper (Cu), zine (Zn), lead (Pb), selenium
(S5e), phosphorus {PF), thallium (T1), silver (Ag), antimony (Sb), barium (Ba),
and mercury {Hg) stack emissions from hazardous waste lncinerators and similar
combustion processes. This method may also be used for the determination of
particulate emissions following the procedures and precautions described,
Hodifications to the sample recovery and analysis procedures described in this
protocol for the purpose of determining particulate emissions may petentially
impact the front-half mercury determinmation. Mercury emissions should be

determined using EPA Method 10lA given i{n 40 CFR Part &l.

3.1.1.2 Principle. The stack sample is withdrawn iscklnetically
from the source, with particulate emlssions collected in the probe and on a
heated fllter and gaseous emissions collected in a series of chilled impingers
contalning an aqueous solution of dilute nitric acid combined with dilucte
hydrogen peroxide in each of two ilmpingers, and acidlc potassium permanganate
solution in each of two impingers. Sampling train components are recovered
and digested in separate front- and back-half fractions. Materials.collected
in the sampling train are digested wiéh acid solutions to dissclve organiecs
and to remove organic constituents that may create analytical Ilnterferances.
Acid digestion is performed using conventional‘\;{arrR Bomb or microwave
digestion techniques. The nitric acid and hydrogén\Peroxide impinger solu-
tion, the acidic potassium permanganate lmpinger solution, the HCl rinse
solution, and the probe rinse and digested filter solztzzﬁixargaynalyzed for

mercury by cold vapor atemic absorptien spectroscopy (CVAAS). Tﬁé\nitric acid

\'.
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ng/ml), P (75 ng/ml}, Se (73 ng/ml}, ag (7 ng/ml}, Tl (40 ng/ml), and Zn (2
ng/ml). The actual mechod detection limits are sample dependent and may vary
as the sample matrix may affect the limits. The anmalytical detecction limircs
for analysis by direct aspiration AAS (based on SW-846, Method 7000 series)
are approximately as follows: Sb (200 ng/ml), As (2 ng/ml), Ba (100 ng/ml),
Be (5 ng/ml), C4 (5 ng/ml), Cr (530 ng/ml), Cu (20 ng/ml), Pb (100 ng /ml), Hn
(10 ng/ml), Ni (40 ng/ml), Se (2 ng/ml), Ag (10 nmg/ml), TL (100 ng/ml), and Zn
{5 ng/ml)y. The detection limit for mercury by CVAAS is approximately 0.2
ng/ml). The use of GFAAS can glve added sensitivity compared to the use of
direct aspiration AaS for the following metals: Sb (3 ng/ml), As (1 ng/ml),
Be (0.2 ng/ml), Cd (0.1 ng/ml}, Cr (1l ng/ml), Pb (1l ng/ml), Se (2 ng/ml}, and
Tl (1l ng/ml).

Using (1) the procedures described in this method, (2} che analyci-
cal dectection limits described In che previous paragraph, (3) a volume of 300
ml, Fraction 1, for the front half and 150 ml, Fraction 2ZA, for the back-half
samples, and (4) a stack gas sample volume of 1.25 m®, the corresponding in-
stack method detection limits are presented in Table A-1 and calculaced as

shown:

where: analycrical detection limit, pg/wml.

volume of sample prior to aliguot for analysis, ml.
stack sample volume, dscm {(dsm®).

A
B
c
D = in-stack detection limit, ug/m’.

Values in Table 3.1-1 are calculated for the front and back half and/or the
total train.

To ensure optimum sensitivity in obraining the measurements, the
concentrations of carget metals in the sclutions are suggested to be at least
ten times the analytical datection limits. Under certain conditions, and with
greater care in the analytical procedure, this concentration can be as low as

approximately chree times the analytical detection limit. In all cases, on at
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Table 3.1-1

IN-STACK METHOD DETECTION LIMITS (ug/am®)
FOR TRAIN FRACTIONS USING ICAP AND AaAS

S——— A,
Front-half Back-half Back-half
Fracelon L Fraccion 2 Fractions
Prabe and Filcer Izpingers 1-3 "Hg, only"®
Mecal Impingers 4-6 Toral Train
Antimony 7.7 {0.7)* 1.8 (0.4)* 11.5 (L.L)»
Arsenic 12.7 (0.3)* 6.4 (Q.1)* 19.1 (0.4)=
Barium 0.5 0.3 0.8
Beryllium 0.07 (0.05)* 0.04 (0.03)%* 0.11 (0.08)~
Cadmium 1.0 (0.02) 0.5 (0.01)= 1.5 (0.033+
Chromium 1.7 (0.2)* 0.8 (Q0.1)w 2.5 (0.1)«
Coppar l.a 0.7 2.1
Lead 10.1 (0.2)» 5.0 (0.1)* 15.1 (0.3)w
Manganess 0.5 (0.2)% 0.2 (9.1 0.7 (Q.3%)
Mercury Q. Girw 3. Qe 2.0%e S.6ww
Nicksl 1.6 1.8 5.4
Phosphorus 18 9 27
Selenium 18 (Q.5)* 9 (0.3)* 27 (0.8)*
Silver 1.7 0.9 2.6
Thallium 3.6 (0.2)w 4.8 (0. )= 14.4 (0.3)»
Zinc 0.5 0.3 0.8

(5 Decaccion LiBLC when lnl!yzaz Ey GFAAS .

+ Decection limit vhen analyzed by CVAAS, astimated for Back Half and
Tocal Train.
Note: Actual method in-stack detection limits will be datarmined
based on actual acurce saspling paramecera snd analytical resulcs as
described eariier in thls section.
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3.1.3.1 Sampling Train. A schematic of the sampling train is shown
in Figure 3.1-1. It is similar to the 40 CFR Part 60, Appendix A Method 5

train. The sampling train consists of the following components:

3.1.3,1.1 Probe NHozzle (Probe Tip) and Berosilicate or Quarrtz Glass
Probe Liner. Same as Method 5, Sections 2.1.1 and 2.1.2, except that glass
nozzles are required unless an alternate probe tlp prevents the possibility of
contamination or interference of the sample with its materials of construc-
tion. If a probe tip other than glass is used, no correction (because of any
effect on the sample by the probe tip) of the stack sample test resulcs can be

made,

3.1.3.1.2 Pitot Tube and Differential Pressure Gauge. Same as

Method 2, Sections 2.1 and 2.2, respectively,

3.1.3.1.3 Filter Holder. Glass, same as Method 5, Section 2.1.5,
except that a Teflon filter support or other non-metallic, non-contaminating

support must be used to replace the glass fric.
3.1.3.1.4 Filter Heating System. Same as Method 5, Sectiomn 2,1.6,

3.1.3.1.5 Condenser. The followlng system shall be used for the
condensation and ceollection of gaseous metals and for determining the moisture
content of the stack gas. The condenaing system should consist of four to
seven lmpingers connected in series with leak-free ground glass fittings or
other leak-free, non-contaminating fitringa. The first impinger is optional
and is recommended as a molsture knockout trep for use during test conditions
vhich require such a trap. The first impinger shall be appropriately-sized,
if necessary, for an expected large Qoisture catch and generally constructed
as described for the first implnger in Method 5, Paragraph 2.1.7. The second
impinger (or the first HNO,/H,0, lmpinger) shall also be constructed as
described for cthe first impinger in Method 5. The third impinger (or the
second HNO;/H,0, impinger} shall be the same as the Greenburg Smith impinger

3-7






with the standard tip described as the second implnger in Method 5, Paragraph
2.1.7. all octher impingers used in the methods train are the same as the
first HNO,/H,0; impinger described in this paragraph. In summary, the first
impinger which may be optional as described in this methodology shall be
empty, the second and third shall contain known quanticies of a nicric
acid/hydrogen peroxide solution (Section 3.1.4.2.1), the fourth shall be
empty, the fifth and sixth shall contaln a known quantity of acidic porassium
permanganate solution (Section 3.1.4.2.2), and the last impinger shall contain
a known quantity of silica gel. A thermometer capable of measuring to within
1°C (2°F) shall be placed at the outlet of the last impinger. When the
moisture knockout impinger is not needed, it is removed from the train and the
other impingers remain the same. If mercury analysis is not to be performed,
the potassium permanganate impingers and the empty lmpinger preceding them are

removed.

3.1.3.1.6 Metering System, Barometer, and Gas Density Determination
Equipment. Same as Method 5, Secticona 2.1.8 through 2.1.10, respectively,

31.1.3.1.7 Teflon Tape. For capping openlngs and sealing conmec-
tions, if necessary, on the sampling train.

3.1.3.2 Sample Recovery. Same as Method 5, Sections 2.2.1 through
2.2.8 {Nonmetallic Probe-Liner and Probe-Nozzle Brushes or Swabs, Wash
Bottles, Sample Storage Containers, Petri Dishes, Glass Graduated Cylinder,
Plastic Storage Containers, Funnel and Rubber Policeman, and Glass Funnel),

respectively, with the following exceptions and additions:

3.1.3.2.1 HNommetallic Probe-Liner and Probe-Nozzle Brushes or
Swabs. For quantitative recovery of materials collected in the front half of
the sampling train. Description of acceptable sll-Teflon component brushes or
swabs 1s to be included in.EPA’s Emission Measurement Tectmical Information
Center (EMTIC) flles.

3.1.3.2.2 Sanmple Storage Containers. Glass bottles with Teflon-

lined caps which are non-reactive to the oxidizing solutions, with a capacity
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3.1.3.3.9 Volumetric Pipets.
3.1.3.3.10 aAnalytlcal Balance. Accurate to within 0.1 mg.

3.1,3.3.11 Microwave or Conventional Oven. For hearing samples at

fixed power levels or Cemperatures.
3.1.3.3.12 Hot Plates.

3,1.,3.3.13 Atomic Absorption Spectrometer {AAS). Equipped with a

background corrector.

3.1.3.3.13.1 Graphite Furnace Attachment. With antimony, arsenic,
cadmium, lead, selenium, thallium hollow cathode lamps {HCLs) or electrodeless
discharge lamps (EDLs), [Same as EPA S5W-846 Methods 7041 (antimony), 7060
(arsenic), 7131 (cadmium), 7421 (lead), 7740 (selenium}, and 7841 (thallium}.]

3.1.3.3.13.2 Cold Vapor Mercury Attachment. With a wercury HCL or
EDL. The equipment needed for the cold vapor mercury attachment includes an
air recirculation pump, a quartz cell, an aevator apparatus, and a heatc lamp
or desiccator tube. The heat lamp should be capeble of raising the ambient
temperature at the quartz cell by 10°C such that no condensation forms on the
wall of the quartz cell. (Same as EPA Method 7470.)

3.1.3.3.14 Inductively Coupled Argon Plasma Spectrometer, With
either a direct or sequential reader and an alumina torch. (Same as EPA
Mathad 6010,)

3.1.4 Reagents

The complexity of this methodology Is such that to obtain reliable
results, the testers (including analysts} should be experienced and knowledge-
able in source sampling, in handling and breparing {including mixing) reagents
as described, and using adequate safety procedures and protective equipment in

performing this method, including sampling, mixing reagents, digestions, and
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3.1.4.1.7 Sulfuric Acid. Concentrated,

3.1.4.1.8 Silica Gel and Crushed Ice. Same as Method 5, Sections
3.1.2 and 3.1.4, respectively.

3.1.4.2 Pretest Preparation for Sampling Reagents.

3.1.6.2.1 HNitric Acid (HNO,)/Hydrogen Peroxide (H,0,) absorbing
Solution, 5 Percent HNO,/10 Percent H;0,. Carefully with stirring, add 50 ml
of concentrared HNO; to a 1000-ml volumetric flask containing approximately
500 ml of water, and then, carefully with stirring, add 333 ml of 30 percent
H,0,. Dilute to volume (1000 ml) with water. Mix well. The reagent shall

contain less than 2 ng/ml of each target metal.

3.1.4.2.2 aAcidic Potassium Permanganate (KMnO,) Absorbing Solution,
4 Percent KMnO, (W/V), 10 Percent H,50, (V/V). Prepare fresh daily. Mix
carefully, with stirring, 100 ml of concentrated H,80, into 800 ml of water,
and add water with stirring to make a volume of 1 L: this solution is 10
percent H,50, (V/V). Dissolve, with stirring, 40 g of KMn0O, into 10 percent
H,80, (V/V) and add 10 percent H,50, (V/V) with stirring to make a volume of
1 L: this is the acidic potassium permanganate absorbing solution. Prepare
and store in glass bottles to prevent degradation. The reagent shall contain

less than 2 ng/ml of Hg.

Precaution: To prevent autocatalytic decomposition of the
permanganate solution, fllter the solution through Whatman
S41 filter paper. Also, due to the potential reaction of
the potasaium permanganate with the aci{d, there may be
pressure buildup in the saﬁple storage bottle; these
bottles shall not be fully filled and shall be vented both
to relieve potential excess pressure and prevent explosion
due to pressure buildup. Vencing is required, but should
not allow contamination of the sample; a No. 70-72 hole
drilled in the container cap and Teflon liner has besen

used.
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3.1.6,6.5

Nitric Acid, 5 Percent (V/V). VWith scirring, add 50 mi

of concentrated H¥N0, to 800 ml of wacer., Dilute to 1000 ml with warer. Mix

well. Reagent shall contain less than 2 ng/ml of each target mecal.

3.1.4.6.6 Water. To conform to ASTM Specifications D1193.77,

Type II.

3.1.4.4.7 Hydroxylamine Hydrochloride and Sedium Chloride Solution.

See EPA Method 7470 for preparation.

3.
Method 7470.

.1.6,

1.4

N

.1.4.

4.8

.49

Stannous Chloride. See Method 7470.

Porassium Permanganate, > Percent (W/V). See

Sulfuric Acid, Concentrated.

Nitric Acid, 50 Percent (V/V).

Potassium Persulfate, 5 Percent (W/V}. See Method 7470.

Nickel Nitrate, Ni(NQ;),. 6H,0.

Lanthanum, Cxide, La,0,.

AAS Grade Hg Sctandard, 1000 ug/ml.

AAS Grade Pb Standard, 1000 ug/ml.

AAS Grade As Standard, 1000 ug/ml,

AAS Grade Cd Standard, 1000 ug/ml.

AAS Grade Cr Standard, 1000 ug/ml.
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stirring to 500 ml by first carefully adding 20 ml of 15 percent HNO, and then
adding water to the 500-ml volume. Mix well. Prepare a 200 ng/ml working
mercury standard solution fresh daily: add 5 ml of the 10 psg/wl intermediate
standard to a 250-ml volumetric flask and dilure to 250 ml with 5 ml of &
percenc KMnQO,, 5 ml of 15 percent HNG,, and then water. Mix well. Ac least
six separate allquots of the working mercury standard solution should be used
to prepare the standard curve. These allquots should contain 0.0, 1.0, 2.0,
3.0, 4.0, and 5.0 ml of the working standard solution containing 0, 200, 40Q,
600, B0O, and 1000 ng mercury, respectively. Quality control samples should
be prepared by making a separate 10 ug/ml sctandard and diluting until in the

range of the calibration.

3.1.4.4.35 ICAP Svandards and Quality Control Samples. Calibration
standards for ICAP anmalyslis can be combined into four different mixed standard

solutlioens as shown below.

HMIXED STANDARD SOLUTIONS FOR ICAP ANALYSIS

Solution Elements
I As, Be, Cd, Hn, Pb, Se, Zn
II Ba, Cu, Fe

I1I Al, Cr, Ni
Iv ag, P, b, Tl

Prepare thesa standards by combining and diluting the appropriate vglumes of
the 1000 pg/ml solutlons with 5 percent nltric acid. A minimum of one
standard and a blank can be used to form each calibration curve. Howewver, a
separate quality control sample spiked with known amounts of the target metals
in quantities in the midrange of the calibration curve should be prepared.
Suggested standard levels are 25 ug/ml for Al, Cr, and Pb, 15 ug/ml for Fe,
and 10 ug/ml for the remalning elements. Standards containing less than 1

pg/ml of metal should be prepared dally. Standards containing greater than 1
pg/ml of metal should be stable for a minimum of 1 to 2 weeks,

3.1.46.6,36 Graphlte Furnace AAS Standards. Antlimeny, arsenic,
cadmium, lead, selenium, and thallium. Prepare a 10 ug/ml standard by adding
1l wl of 1000 pg/ml standard to a 100.ml velumetric flask. Dilute with
stirring to 100 ml with 10 percent nitric acid, For graphite furnace aAS, che
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descriprions specifically at the beginning of and cthroughout Section 3.1.4 and

all ocher sections of this mechodology.

3.1.5.1.1 Precest Preparation. Follow the same general procedure
given in Methed 3, Section 4.1.1, except that, unless particulate emissions
are to be determined, the filter need not be desiccated or weighed. All
sampling train glassware should first be rinsed with hot tap water and then
vashed in hot scapy water. Next, glassware should be rinsed chree times with
tap water, followed by three additlonal rinses with water. All glassware
should then be scaked in a 10 percent (V/V} nitric acld selution for a minimum
of 4 hours, rinsed three times with water, rinsed a final time with acetone,
and allowed to air dry. All glassware openings where contamination can occur

should be covered until the sampling train is assembled for sampling.

3.1.5.1.2 Preliminary Determinations. Same as Method 5, Section
4.1.2.

3.1.5.1.3 Preparation of Sampling Train. Follow the same general
procedures given in Method 5, Section 4.1.3, except place 100 ml of the nitric
acid/hydrogen peroxide solution (Section 3.1.4.2.1) in each of the two
HNO,/H,0, impingers as shown in Figure 3.1-1 (normally the second and third
impingers), place 100 ml of the aclidic potassium permanganate absorbing
solution (Section 3.1.4.2.2) in each of the two permanganate impingers as
shown Iin Figure A-1, and transfer approximately 200 to 300 g of preweighed
5ilica gel from its container to the last impinger. Alternatively, the silica
gel may be weighed directly In the impinger just prior to train assembly.

Several options are avallable to the tester based on the sampling
requirements and conditions. The use of an empty flrst impinger can be
eliminated 1f che molsture to be collected in the impingers will be less than
approximately 100 ml. 1f necessary, use as applicable to this methodology the
procedure described in Section 7.1.1 of EPA Method 101A, 40 CFR Parct 61,

Appendix B, to maintaln the desired color in the last permanganate Iimpinger.
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of all loose precipitated materials from the
three permanganate impingers into the permangan-
ate Container No. 1. If no visible deposits
remain after this water rinse, do not ringe with
B N HC1l. However, 1f deposits do remain on the
glassware after this water rinse, wash the
impinger surfaces with 25 ml of 8 N HCL, and
place the wash in a separate sample container
labeled Container No. 1.A. containing 200 ml of
water as follows. Place 200 ml of water In a
sample container labeled Contalner No. 1.A.
Wash the lmplnger walls and stem with the HCl by
turning the implnger on its side and rotating it
so that the HCl contacts all inside surfaces.
Use a total of only 25 ml of 8 N HCL for rinsing
e e i e b . Rinse the
first impinger, then pour the actual rinse used
for the first impinger into the second impfinger
for its rinse, ete. Finally, pour the 25 ml of
8 N HCl rinse carefully wich stirring into Con-
tainer Ne. 1.A. Analyze the HCl rinse sepa-
rately by carefully diluting with stirring the
contents of Container No. l1.A. to 500 ml with
deionized distilled water. Fllter (Lf neces-
sary} through Whatman 40 filter paper, and then
analyze for mercury according to Section 7.4,
except limit che aliquot size to a maximum of
10 ml. Prepare and analyze a water diluted
blank 8 N HCl sample by using the same procedure
a4 that used by Conrtainer No. l1.A., except add 5
ml of 8 N HCL with stirring to 40 ml of water,
and then dilute to 100 ml with water. Then
analyze as Instructed for the sample from Con-
tainer No. 1.A. Because the previcus separate

permanganate solution rinse (Sectlion 7.2.1) and
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vacuun to form in the filter holder, thus causing the undesired resulc of

drawing liquid from the impingers into the filter.

Before moving the sampling ctrain to the cleanup site. remove the
probe from the sampling train and cap the open outlet. Be careful not to lose
any condensate that might be present, Cap the filter inlet where the probe
was fastened. Remove the umbilical cord from the last impinger and cap che
impinger. Cap off the filter holder outlet and impinger inlet. Use non-
contaminacing caps, whether ground-glass scoppers, plastic caps, serum caps,

or Teflon tape to close these openings.

Alternacively, cthe train can be disassembled before the probe and
filter holder/oven are completely cooled, if this procedure is followed:
Initially disconnect the filter holder outlet/impinger inler and loosely cap
the open ends. Then disconnect the probe from the filcter holder or cyclone
inlet and loosely cap the open ends. Cap che probe tip and remove the

umbilical cord as previcusly described,

Transfer the probe and filter-impinger assembly to a cleanup area
that is clean and protected from the wind and other potential causes of
contamination or loss of sample. Inspect the train before and during disas-
sembly and note any abnormal conditions, The sample is recovered and treated
as follows (see schematic in Figure 3.1-2). Ensure that all items necessary

for recovery of the sample do not contaminace 1t.

3.1.5.2.1 Container No, 1 (Filter). Carefully remove the filter
from the filter holder and place 1t in its identifled patri dish container.
Acid-washed polypropylene or Tefleon coaced tweezers or clean, disposable
surgical gloves rinsed with water and dried should be used to handle the
filters. 1If it is necessary to fold the filter, make certain the parciculate
cake is inside the fold. Carefully transfer the filter and any particulate
matter or filter fibers that adhere to the filter holder gasker to the pectri
dish by using a dry (acid-cleaned)} nylon bristle brush. Do not use any metal-

contalning materials when recovering thls train. Seal the labeled petri dish.
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3.1,5.2.2 Container No. 2?2 {Acetone Rinse). NOTE: Perform Section
3.1.5.2.2 only if determination of particulate emissions are desired in
addition to metals emissions. If only metals emissions are desired, skip
Section 3.1.5.2.2 and go to Section 3.1.5.2.3. Taking care to see that dusc
on the ocutside of the probe or other exterior surfaces does not get into the
sample, quantitatively recover particulate matter and any condensate from the
probe nozzle, probe fitting (plastic such as Teflon, polypropylene, etc.
fitrings are recommended to prevent contamination by metal fittings; further,
if desired, a single glass piece consisting of a combined probe tip and probe
liner may be used, but such a single glass piece is pot a requirement of cthis
methodology), probe liner, and front half of the filter holder by washing
these components with 100 al of acetone and placing the wash in a glass
concainer. Note: The use of exactly 100 ml Is necessary for the subsequent
blank correction procedures. Distilled water may be used inscead of acectone
when approved by the Administrator and shall be used when specified by the
Administrator; in these cases, save a water blank and follow the
Administrator’s directions on analysis. Perform the acetone rinses as
follows: Carefully remove the probe nozzle and clean the inside surface by
rinsing with acetone from a wash bottle and brushing with a nonmetalliec brush.
Brush until the acetone rinse shows no visible particles, after which make a

final rinse of the inside surface with acetone.

Brush and rinse the sample-exposed, inside parts of the fitting wich

acetone in a similar way until no visible psrticles remain.

Rinse the probe liner with acetone by tllting and rotating the probe
while squirting acetone into its upper end so that all inside surfaces will be
wetted with acetone. Allow the acetone to drain from the lower end into the
sample container. A funnel may be used to ald in transferring liquid washings
to the container. Follow tha acetone rinsa with a nonmetallic probe brush.
Hold the proba in an inclined position, squirt acetone into the upper end as
the probe brush is being pushed with a twisting actlon through the probe; hold
a sample container underneath the lower end of the probe, and catch any
acetone and particulate matter which is brushed through the probes three times

or more until none remains In the probe liner on visual inspectlion. Rinse the
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the impinger solucioms from impingers 1 chrough 3 in more than one concalner.
Measure the liquid in cthe firsct chree impingers volumetrically to wichin 0.5
ml using a graduated cylinder. Record the volume of liquid present. This
information is required to calculate the moisture content of the sampled flue
gas. Clean each of the first three impingers, the filter support, the back
half of the filter housing, and connecting glassware by thoroughly rinsing
with 100 ml of 0.1 W nitric acid using the procedure as applicable and
generally as described in Method 12, Section 5.2.4. HNote: The use of exactly
100 ml of 0.1 ¥ nitric acid rinse ls necessary for the subsequent blank
correction procedures., Combine the rinses and {mpinger solutions, measure and
record the volume. Mark the helght of the fluid level on the outside of the
container to determine 1f leakage accurs during transport. Seal the container

and clearly label the cantents.

3.1.5.2.5 Container Nos. 5A, 5B, and 5C. 5A (0.1 N HNO,), 5B
{KMnQ,/ H,50, absorbing solution}), and 5C (8 N HCl rinse and dilution). (as
described previously at the end of Secrion 3.1.3.1.5 of this method, if
mercury 1s not being measured in this train, then lmplngers 4, 5, and 6, as
shown in Flgure A-1, are not necessary and may be eliminated.) Pour all the
liquid, if any, from the impinger which was empty at the start of the run and
which immediately precedes the two permanganate impilngers (normally ilmpinger
No. 4) into a graduated cylinder and measure the volume to within 0.5 ml.
This information is required to calculate the molsture content of the sampled
flue gas, Place the liquid in Sample Container Wo. 5A. Rinse the impinger
(No. 4) with 100 ml of Q.1 N HNO, and place this inte Container No. 5A.

Pour all the ligquid from the two permanganate impingers into a
graduated cylinder and measure the volume to within 0.5 ml. This information
is required te calculare the moisture concent of the sampled flue gas. Place
this KMnO, absorbing solution stack sample from the two permanganate lmpingers
inte Container No. 5B. Using 100 ml total of fresh acidified potassium
permanganate sclution, rinse the two permanganate lmpingers and connecting
glass pleces & minlmum of three times and place the rinses into Container No.
5B, carefully ensuring transfer of all loose precipitated materials from the

two impingers into Container Na. 5B. Using 100 ml total of water, rinse the
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The small amount of partvicles that may adhere to the impinger wall need not be
removed, Do noc use water or other liqulds to transfer the silica gel since
weight gained in che silica gel impinger is used for moisture calculations.
Alternatively, if a balance is available in the fileld, record the welght of

the spent silica gel (ot sllica gel plus impinger) to che nearest 0.5 g.

3.1.5.2.7 Container No. 7 (Acetone Blank). If parciculate emis-
sions are to be determined, at least once during each fileld test, place a 100-
ml portion of the acetone used in the sample recovery process into a labeled

container for use in the front-half fleld reagent blank. Seal the container.

3,1.5.2.8 Container No. 84 (0.1 N Nictric Acid Blank). AU least
once during each field test, place 300 ml of the 0.1 N nitric acid solution
used in the sample recovery process inte a labeled container for use in the
front-half and back-half field reagent blanks. Seal the container. Container
No. 8B (water blank). At least once during each field vest, place 100 ml of
the water used in the sample recovery process into a labeled Container No. 8B,

Seal the container.

3.1.5.2.9 Concelner No. 9 (3% Nirric Acid/10% Hydrogen Peroxide
Blank). At lesst once during each field test, place 200 ml of the 5% nitric
acid/10% hydrogen peroxide soluctlon used as the nitric acld impinger reagent
into a labeled container for use in the back-half field reagent blank. Seal

the container,

3.1.5.2.10 Container No. 10 (Acldified Potassium Permanganate
Blank). At least once during each field tesc, place 100 ml of the acidified
potassium permanganate solution used as the impinger solution and in the
sample recovery process intoc a labeled container for use In the back-half
field reagent blank for mercury analysls. Prepare the container as described
in Section 3.1.5.2.5.

Note: Due to the potential reaction of the potassium
permanganate with the acid, there may be pressure buildup

in cthe sample storage bottles. These bottles shall not be
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and then continuing to follow the procedures described in Section 3.1.5.3.1:
then combine the resultant sample direetly with the acid digested portions of
the filter prepared previously in Section 3.1.5.3.1. The resultant combined
sample is referred to as Fraction 1 precursor. Filcer the combined sclution
of the acid digested filter and probe rinse samples using Whatman 541 filter
paper, Dilute to 300 ml (or the appropriate volume for the expected metals
concentration} with water. This dilution is Fraction 1. Measure and record
the volume of the Fraction 1l solution to within 0.1 ml. Quanticatively remove
a 50-ml aliquot and label as Fraction 1B, Label the remaining 250-ml portiocn
as Fraction 1A, Fraction lA is used for ICAP or AAS analysis. Fraction 1B is

used for the determination of front-half mercury.

3.1.5.3.4 Container No. 4 (Impingers 1-3). Measure and record the
total volume of this sample (Fraction 2) to within 0.5 ml. Remove a 75- to
100-ml aliquot for mercury analysis and label as Fraction 2B. Label the
remaining portiou of Contalner No. 4 as aliquot Fraction 2A. Allquet Fraction
25 defines the veolume of 2A prior to digescion. All of the aliquot Fraction
28 is digested to produce concentrated Fraction 2A. Concentrated Fraction 2A
defines the volume of 2A afgrer digestion which is normally 150 ml. Only
coticencrated Fraction 2A 1s anslyzed for metals (except that it is not
analyzed for mercury). The Fraction 2B aliguot should be prepared and
analyzed for mercury as described in Section 3,1.3.4.3., Aaliquot Fraction 2A
shall be pH 2 or lower. If necessary, use concentrated nitric acid, by
careful addition and stirring, to lower aliquot Fraction 24 to pH 2. The
sample should be rinsed i{nto a beaker with water and the beaker should be
covered with a ribbed watchglazs. The sample volume should be reduced to
approximarely 20 ml by heating on a hot plate at a cemperature just below
boiling. WNext follow either the conventional or microwave digestion proce-
dures described in Seccioms 3.1.5.3.4.1 and 3.1.5.3.4.2, below.

3.1.5.3.4.,1 Conventional Digestion Precedure. Add 30 =l of 50
percent nitric aclid and heac for 30 minutes on a hot plate to just below
boiling. Add 10 ml of 3 percent hydrogen peroxide and heat for 20 more
minutes. Add 50 ml of hot water and heat the sample for an additional 20

minutes. Cool, filter the sample, and dilute to 150 ml (or the appropriace
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3.1.5.3.6 Container No. 6 (Sillica Gel). Weigh the spenc silica gel
(or silica gel plus impinger) te the nearest 0.5 g using a balance. (This

step may be conducted in the field.)

3.1.5.4 Sample Analysis. For each sampling train, seven individual
samples are generated for analysis. A schematic ldentifying each sample and
the prescribed sample preparation and analysis scheme is shown in Figure
3.1-3. The first two samples, labeled Fractions lA and 1B, consist of the
digested samples from the front half of the train. Fractlon 1A is for ICAP or
4AS analysis as described in Sections 3.1.5.4.1 and/or 3.1.5.4.2. Fraction 1B

is for determination of fronc-half mercury as described in Section 3.1.5.4.3.

The back half of cthe train was used to prepare the third through
seventh samples. The third and fourth samples, labeled Fractions 2A and 2B,
contain the digested samples from the moisture kneckoeur, if used, and
HNG,/H,0, Impingers 1 through 3. Fractiom 2A is for ICAP or AAS analysis.

Fraction 2B will be analyzed for mercury.

The fifth threugh seventh samples, labeled Fractions 3A, 3B, and 3C,
consist of the impinger contents and rinses from the empty and permanganate
lmﬁingers 4, 5, and 6. These samples are analyzed for mercury as described in
Section 3.1.5.4.3. The cotal back-half mercury catch is determined from the
sum of Fraction 2B and Fractions 3A, 3B, and 3C.

3.1.5.4,1 ICAP Analysis. Fracrion lA and Fraction 2A are analyzed
by ICAP using EPA $W-846 Hethod 6010 or Method 200.7 (40 CFR 136, Appendix C).
Calibrate the ICAP, and set up an analysis program as described in Method 6010
or Method 200.7. The gquality control procedures described in Section
3.1.7.3.1 of this method shall be followed. Recommended wavelengths for use

in the analysis are listed below:
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Table 3.1-2

APPLICABLE TECHNIQUES, METHODS, AND MINIMIZATION OF INTERFERENCE FOR AAS ANALYSIS

w
&
[

Hotal !} Technique SW-846 Wavelength Interferences
Mathod Mo. {nm) Cause Hinimizatlion
5b Agpiration 7040 217.6 1000 mg/ml. Pb Use secondary wavelength of 231.1 nm;
Ni, Cu, or acid match sample & standavds’ acid concentra-
tion or use nitrous oxide/acetylene flame
5b Furnace 7041 217.6 high Pb Secondary wavelength or Zeeman correctlon
As Furnace 7060 193.7 Arsenlc velatization | Spiked samples and add nickel nitrate so-
lution to
Aluminum digestates prior to analysls
Use Zeeman background correction
Ba Aspiration 7080 5353.6 Calcium High hollow cathoda curvent and narrow
- band set
Barfum tonization 2 mL of KCl per 100 ml of sample
Re Agpiration 7090 234.9 500 ppa Al Add 0.1% fluoride
High Mg and Si Use method of standard additions
Be Furnace 7091 23 .9 Be in optical path Optiaize parameters to minimize effects
cd Aspiration 7130 228.8 Absorption and light | Background correction is requived
scattering
Ccd Furnace i 228.8 As above As above
Excess chlorlde Amsonlum phosphate used as a matrix
modifier
Pipet tips Use cadmium-free tips
Cr Aspiration 7190 357.9 Alkali metal K€l lonization suppressant In samples
and standards
. Absorption and Consult manufacturer’s literature
scatter
Cr Furnace 7191 3157.9 200 mg/L Ca All calcium nitrate for a known
and P constant effect and fo eliminate
effect of phosphate
Cu Asplration 7210 324.7 absorption and Consult manufacturer's manual
scatter
cont {nued)







which techniques and methods should be applied for each target meral. Table
31.1-2 should also be consulted to determine possible interferences and tech-
niques to be followed for their minimizacion. Calibrate the instrument
according to Section 3.1.6.3 and follow the quality control procedures

specified in Sectien 3.1.7.3.2.

3.1.5.4.3 Cold Vapor AAS HMercury Analysis. Fracrion 1B, Fracrion
2B, and Fraccions 3A, 3B, and 3C should be analyzed separacely for mercury

using cold vapor atomic absorptlon spectroscopy following the method outlined

in EPA SW-B46 Method 7470 or in andard Metho W and Wasteware
Analysis, 15th Ediction, Method 303F. Set up che calibration curve (zero to

1000 ng) as described in SW-846 Method 7470 or similar to Mechod 303F, using
300-ml BOD bottles instead of Erlenmeyers. Dilute separately, as described
below, a 1 ml to 10 ml aliquot of each e¢riginal sample to 100 ml with water.
Record the amount of the aliquot used for dilution to 100 ml. If no prior
knowledge exists of che expected amount of mercury in the sample, a 5-mi
aliquot is suggested for the first dilution to 100 ml and analysis. To
determine the stack emission value for mercury, the amount of the aliquot of
the sample used for dilutien and analysis is dependent on the amount of
mercury in the aliquot: the total amount of mercury in the aliquotr used for
analysis shall be less than 1 ug, and within the range {(zero to 1000 ng) of
the calibration curve. Place each sample aliquot into a separacte 300-ml BOD
bortrle and add enough Type 11 water to make a total volume of 100 ml. Then
analyze the 100 ml for mercury by adding-to it sequentially the sample
preparation sclutions and performing the sample preparation and analysis as
described in the procedures of SW-846 Metheod 7470 or Method 303F., If, during
the described analysis, the reading maximum(s) are off-scale (hbecause the
aliquot of the original sample analyzad contained more mercury than the
maxfmum of the calibracion range) including the analysis of the 100-ml
dilution of the l-ml aliqueot of the original sample causing a reading maximum
which is off-scale, then perform the following: dilute the original sample
(or a portion of it) with 0.15% HNO, in water (1.5 ml concentraced HNO; per
liter aqueous solution) so that when a 1l-ml to 10-ml aliquot of the dilution

of the original sample is then further diluted to 100 ml in the BOD boctle,
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3.1.5,2.7 through 3.1.5.2.12, respectively, shall be processed, digested, and
analyzed as follows: Digest and process one of the filters from Container Xo.
12 per Section 3.1.5.3.1, 100 ml from Container No. 7 per Sectiom 3.1.5.3.2,
and 100 ml from Container No. 8A per Section 3.1.5.3.3. This produces
Fraction Blank 1A and Fraction Blank 1B from Fraction Blank 1. [If desired,
the other two filters may be digested separately according to Section
3.1.5.3.1, diluted separately to 3D0 ml each, and analyzed separately to
produce a blank value for each of the two additional filters. If these
analyses are performed, they will produce two additional .values for each of
Fraction Blank lA and Fraction Blank 1B. The three Fractlon Blank lA wvalues
will be calculated as cthree values of Mg, Iln Equarlion 3 of Section 3.1.8.4.3,
and then the three values shall be totalled and divided by 3 to become the
value Mp, to be used in the computation of M, by Equation 3. Similarly, che
three Fraction Blank 1B values will be calculated separately as three values,
totalled, averaged, and used as the value for Hg,, in Equation 8 of Secrion
3,1.8.5.3. The analyses of the two extra fllters are optional and are not a
requirement of this method, but if the analyses are performed, the results
must be cousidered as described above.]| Combine 100 ml of Container No. 8A
with 200 ml of the contents of Container No., 9 and digest and process the
resultant volume per Sectlon 3.1.5.3.4, Thls produces concentrated Fraction
Blank 2A and Fractlon Blank 2B from Fraction Blank 2. A 100-ml portion of
Container No, 8A is Fractionm Blank 3A. Combine 100 ml of the contents of
Container No, 10 with 33 mwl of the contents of Container No. 8B. This
produces Fraction Blenk 38 (use 400 ml as the volume of Fraction Blank 3B when
calculating the blank value, Use the actual volumes when calculating all the
other blank values). Dilute 225 ml of the contents of Container NHo. 11 to 500
ml with water. This produces Fraction Blank 3C. Analyze Fraction Blank 1A
and Fraction Blank 2A per Section 3.1.5.4.1 and/or 3.1.5.4.2. Analyze
Fraction Blank 1B, Fraction Blank 2B,Vand Fraction Blanks 3A, 3B, and 3C per
Section 3.1.5.4.3. The analysls of Fraction Blank lA produces the front-half
reagent blank correction values for the metals except mercury; the analysis of
Fraction Blank 1B produces the front-half reagent blank correcticn value for
mercury. The analysis of concentrated Fraction Blank 2A produces the back-

half reagent blank correction values for the metals except mercury, vhile
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calibration). Perform a matrix spike on one sample from the nitric impinger
portion (must be within 25% or samples must bhe analyzed by the method of
standard additions).l Addicional Informatrien on quality control can be
obtained from EPA SW-846 Methed 7470 or in Stapdayd Methods for the Examina-
tion of Water and Wastewater, 15th Edicion, Method 303F.

3.1.8 Caleculationsg

3,1.8.1 Dry Gas Volume. Using the data from this test, calculare
Vo(sedy» the dry gas sample volume at standard conditions as outlined in

Section 6.3 of Method 5.

3.1.8.2 Volume of Water Vapor and Moisture Content. Using the data
obtained from this test, calculate the volume of water vapor V,.,,,, and the

molsture content B, of the stack gas. Use Equations 5-2 and 5-3 of Methed §.

3.1.8.3 Stack Gas Velocity. Using the data from this test and
Equation 2-9 of Method 2, calculate the average stack gas velocity.

3.1.8.4 Metals (Except Mercury) in Source Sample.

3.1.8.4.1 Fracction lA, Front Half, Metals (except Hg). Calculate
separately the amount of each metal collected In Fraction 1 of the sampling

train using the following equation:
Mpy = Cy Fa vsom,l Eq. 17
where:
M, = tocal mass of each metal (except Hg) collected in the
front half of the sampling train (Fraction 1), ug.

C,; = concentration of metal in sample Fraction lA as read from
the standard curve (ug/ml}.

"If Fractions 1A and 2A are combined, propertional aliquots wmust be usad,
Appropriate changes must be made in Equations 1-3 to reflect this approach.
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of the filter used in the emission sample|, mp, may be
used to correct the emission sample value (mp): if mgy
exceeds A ug, the greater of the two following values
{either I. or II.} may be used:

I. & ug, or

I1. the lesser of {(a) mpy, or (b) 5 percent of mg,.

If the measured blank value for the back half (my,) is in
the range of 0.0 to 1 ug, m,, may be used to correct the
emission sample value (my,); Lf my,, exceeds 1 ug, the
greater of the two following values may be used: 1 ug or

5 percent of my,.

3.1.8.5 Herxcury in Source Sample.

3.1.8.5.1 Fraction 1B, Front Half, Hg. Calculate the amount of
mercury collected in the front half, Fraction 1, of the sampling train using

the following equation:

Qem

Hegg, = X Vooln.1 Eq.

Ves

vhere:

Hgq, = total mass of mercury collected in the front half of
the sampling train (Fractiom 1), ug.
quantity of mercury in analyzed sample, ug.
= total volume of digested sample solutlom (Fractiom 1),
ml.
Veyp = volume of Fraction 1B analyzed, ml. See the following
notice,

Qm

vluhnl

Hote: V. is the actual amount of Fraction 1B analyzed.
For example, if 1 ml of Fraction 1B were diluted to 100 ml
to bring it into the proper analytical range, and 1 ml of
the 100-nl dilution were analyzed, V,,y would be 0.0l ml.
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where:

Hg,, = total mass of mercury collected in the back half of
the sampling train, pg.

3.1.8.5.3 Total Train Mercury Catch. Calculate the total amount of

mercury collected in the sampling train using Equacion 8.

Hg, = (Hgpm - Hggw) + (Hgun - HEpny) Eq. 8
where:

Hg, = total mass of mercury collected in the sampling train,
HE.

Hgnp = blank correctlon value for mass of mercury detected in
front-half field reagent blank, ug.

Hgupe = blank correction value for mass of wmercury detected in
back-half field reagent blanks, pg.

Noce: 1If the total of the measured blank values (Hgp, +
Hgprp) 1s In the range of 0 to &6 ug, then the total may be
used to correct the emission sample value (Hggq + Hgy,); LE
it exceeds & ug, the greater of the following two values
may be used; & ug or 5 percent of the emission sample
value (Hgp, + Hgwy).

3.1.8.6 Metal Concentration of Stack Gas, Calculate each metal
separately for the cadmium, total chromium, arsenic, nickel, manganese,
beryllium, copper, lead, phosphorus, thallfum, silver, barium, zinc, selenium,
antimony, and mercury concentrations ln the stack gas (dry basis, adjusted to

standard conditions} as follows:

Co = KM/ Vp(qray) Eg. 9

vhere:

C, = concentratlion of each metal in the stack gas, mg/dscm.
K, = 107 mg/ug.
M, = total mass of each metal collectad in the sampling train,
#g; (substitute Hg, for M, for the mercury calculacion)}.
Vatsrdy = volume of gas sample as measured by the dry gas meter,
corrected to dry standard conditlons, dsca.
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METHOD 0030
VOLATILE ORGANIC SAMPLING TRAIN

1.0 PRINCIPLE AND APPLICATION

1.1 Principle

- 1.1.1 This method describes the collection of volatile principal
organic hazardous constituents (POHCs) from the stack gas effluents of
hazardous waste incinerators. For the purpose of definition, volatile
POHCs are those POHCs with boiling points Tess than 100*C. If the
boiling point of a POHC of interest is less than 30°C, the POHC may break

through the sorbent under the conditions of the sample collection
procedure.

1.1.2 Field application for POHCs of this type should be supported
by laboratory data which demonstrate the efficiency of a volatile organic
sampling train (VOST) to collect POHCs with boiling points less than
30*C. This may require using reduced sample volumes collected at flow
rates between 250 and 500 mL/min. Many compounds which boil above 100°C
(e.g., chlorobenzene) may also be efficiently collected and analyzed
using this method. VOST collection efficiency for these compounds should

be demonstrated, where necessary, by laboratory data of the type
described above.

1.1.3 This method employs a 20-liter sample of effluent gas
containing volatile POHCs which 1s withdrawn from a gaseous effluent
source at a2 flow rate of 1 L/min, using a glass-lined probe and a
volatile organic sampling train (VOST). (Operation of the VOST under
these conditions has been called FAST-VOST.) The gas stream is cooled to
20*C by passage through a water-cooled condenser and volatile POHCs are
collected on a pair of sorbent resin traps. Liquid condensate is
collected in an impinger placed between the two resin traps. The first
resin trap (front trap) contains approximately 1.6 g Tenax and the second
trap (back trap) contains approximately 1 g each of Tenax and petroleum-
based charcoal (SKC Lot 104 or eguivalent), 3:1 by volume. A total of

six pairs of sorbent traps may be used to collect volatile POHCs from the
effluent gas stream.

1.1.4 An alternative set of conditions for sample collection has
been used, This method involves collecting sample volume of 20 liters or
tess at reduced flow rate. {Operation of the VOST under these conditions
has been referred to as SLO-VOST.) This method has been used to collect
5 Titers of sample {0.25 L/min for 20 min) or 20 liters of sample
(0.5 L/min for 40 min) on each pair of sorbent cartridges. Smaller
sample volumes collected at Tlower flow rates should be considered when
the boiling points of the POHCs of interest are below 35°C. A total of

six pairs of sorbent traps may be used to coliect volatile POHCs from the
effluent gas stream.
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2.0 APPARATUS

2.1 Volatile Organic Sampling Train: A schematic difagram of the
principal components of the VOST is shown in Figure 1 and a diagram of one
acceptable version of the VOST is shown 1in Figure 2. The VOST consists of a
glass-lined probe followed by an isolation valve, a water-cooled glass
condenser, a sorbent cartridge containing Tenax (1.6 g}, an empty impinger for
condensate removal, a second water-cooled glass condenser, a second sorbent
cartridge containing Tenax and petroteum-based charcoal (3:1 by volume;
approximately 1 g of each), a silica gel drying tube, a calibrated rotameter,
a sampling pump, and a dry gas meter, The gas pressure during sampling and
for Teak-checking 1s monitored by pressure gauges which are in line and

downstream of the silica gel drying tube. The components of the sampling
train are described below.

2.1.1 Probe: The probe should be made of stainless steel with a
borosilicate or quartz glass liner. The temperature of the probe is to
be maintained above 130°C but low enough to ensure a resin temperature of
20%C. A water-cooled probe may be required at elevated stack
temperatures to protect the probe and meet the above requirements.
Isokinetic sample collection is not a requirement for the use of VOST

since the compounds of interest are in the vapor phase at the point of
sample collection.

2.1.2 Isolation valve: The isolation valve should be a greaseless

stopcock with a glass bore and sliding Teflon plug with Teflon wipers
(Ace 8193 or equivalent).

2.1.3 Condensers: The condensers (Ace 5979-14 or equivalent)
should be of sufficient capacity to cool the gas stream to 20°C or less
prior to passage through the first sorbent cartridge. The top connection
of the condenser should be able to form a leak-free, vacuum-tight seal
without using sealing greases.

2.1.4 Sorbent cartridges:

2.1.4.1 The sorbent cartridges used for the VOST may be used
in ejther of two configurations: the inside-outside (I/0)
configuration in which the cartridge 1is held within an outer glass
tube and in a metal carrier, and the inside-inside (I/I)
configuration in which only a single glass tube is used, with or

without a metal carrier. In either case, the sorbent packing will
be the same.

2.1.4.1.1 The first of a pair of sorbent cartridges shall
be packed with approximately 1.6 g Tenax GC resin and the
second cartridge of a pair shall be packed with Tepax GC and

petrgleum-based charcoal (3:1 by volume; approximately 1 g of
each).

2.1.4.1.,2 The second sorbent cartridge shall be packed so

that the sample gas stream passes through the Tenax layer first
and then through the charcoal layer.
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Figure 2. Volatile Organic Sampling Train {VOST).
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All other sample transfer lines used with the VOST shall be Teflon with

connecting fittings that are capable of forming ieak-free, vacuum-tight
connections without the use of sealing grease.

3.0 REAGENTS AND MATERIALS

3.1 2,6-Diphenylene oxide polymer (Tenax, 35/60 mesh):

3.1.1 The new Tenax is Soxhlet extracted for 24 hr with methanol
(Burdick & Jackson, pesticide grade or equivalent). The Tenax is dried
for 6 hr in a vacuum oven at 50°C before wuse. Users of I/0 and I/I
sorbent cartridges have used slightly different thermal conditioning
procedures. I/0 sorbent cartridges packed with Tenax are thermally
conditioned by flowing organic-free nitrogen (30 wmL/min} through the
resin while heating to 190°C. Some users have extracted new Tenax and
charcoal with pentane to remove nonpolar Jimpurities. However, these

users.have experienced problems with residual pentane in the sorbents
during analysis.

3.1.2 If very high concentrations of volatiie POHCs have been
collected on the resin (e.g., micrograms of analytes), the sorbent may
require Soxhlet extraction as described above. Previously used Tenax
cartridges are thermally reconditioned by the method described above.

3.2 Charcoal (SKC petroleum-base or eguivalent): New charcoal is
prepared and charcoal is reconditioned as described in Paragraph 4.4. New
charcoal does not require treatment prior to assembly into sorbent cartridges.
Users of VOST have restricted the types of charcoal used in sorbent cartridges
to only petroleum-based types. Criterfa for other types of charcoal are

acceptable if recovery of POHC in Tlaboratory evaluations meet the criteria of
50 to 150%.

3.3 Viton-0-Ring: A1l O-rings used in VOST shall be Viton. Prior to
use, these O-rings should be thermally conditioned at 200°C for 48 hr.
O-rings should be stored in ciean, screw-capped glass containers prior to use.

3.4 Glass tubes/Condensers: The glass resin tubes and condensers should
be cleaned with a nonionic detergent 1in an ultrasonic bath, rinsed well with
organic-free water, and dried at 110°C.  Resin tubes of the I/0 design should
be assembled prior to storage as described in Paragraph 4.1. Resin tubes of
the I/I design can be stored in glass culture tube containers with cotton
cushioning and Teflon-lined screw caps. Condensers can be capped with
appropriate end caps prior to use.

3.5 Metal parts: The stainless steel carriers, C-clips, end plugs, and
screens used in the 1/0 VOST design are cleaned by ultrasonication in a warm

nonfonic detergent solution, rinsed with distilled water, air-dried, and
heated in a muffle furnace for 2 hr at 400°C. Resin tubes of the I/I design
require Swagelok or equivalent end caps with Supelco M-1 ferrules. These
should be heated at 190°C along with the assembled cartridges.
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conditioned as described below {see Paragraph 4.4). Place the I/0 glass
tubes in the metal carriers (see Paragraph 2.1.4.2.2), put end caps on
the assembled cartridges, mark direction of sample flow and serial

number, and place the assembled cartridges on cold packs for storage and
transport.

4,3.2 Glass tubes of the I/I design are conditioned, and stored in
the same manner as the I/0 tubes.

4,4 Trap Conditioning - QC

4,4.1 Following assembly and leak-checking, the traps are connected
in reverse direction to sampling to a source of organic-free nitrogen,
and nitrogen is passed through each trap at a flow rate of 40 mL/min,
while the traps are heated to 190°C for 12-28 hr. The actual

conditioning period may be determined based on adequacy of the resulting
blank checks.

4.4.2 The following procedure is wused to blank check each set of
sampling cartridges prior to sampling to ensure cleanliness. The
procedure provides semi-gquantitative data for organic compounds with
boiling points below 110°C on Tenax and Tenax/Charcoal cartridges. It is
not intended as a substitute for Method 5040,

4.4.2.1 The procedure is based on thermal desorption of each
set of two cartridges, cryofocusing with liquid nitrogen onto a trap
packed with glass beads, followed by thermal desorption from the
trap and analysis by GC/FID.

4,4,2.2 The detection 1imit 1s based on the analysis of Tenax

cartridges spiked with benzene and toluene and is around 2 ng for
each compound.

4.4,2.3 The results of analyzing spiked cartridges on a daily
basis should not vary by more than 20 percent. If the results are
outside this range, the analytical system must be evaluated for the
probable cause and a second spiked cartridge analyzed.

4.4.2.4 The GC operating conditions are as follows:
GC Operating Conditions

Column:  Packed column & ft x 1/8" stainless steel 1.0 percent
SP-1000 on Carbopack B 60/80, or equivalent,

Temperature program: 50*C for 5 min, 20°C/min increase to
190°C, hold 13 min.

Injector: 200°C.

Detector: F.I.D., 250°C,

Carrier Gas: Helium at 25 mL/min.

Sample valve: Valco 6-port with 40" x 1/16" stainless steel
trap packed with 60/80 mesh glass beads.

Cryogen: Liquid nitrogen.

Trap heater: Boiling water, hot oi1l, or electrically heated.
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through the Tenax first and then the Tenax/charcoal. Cooling water
should be circulated to the condensers and the temperature of the cooling
water should be mafntained near O0°C. The end caps of the sorbent
cartridges should be placed in a clean screw-capped glass container
during sample collection.

4.6 Leak-checking:

4,6.1 The train is leak-checked by closing the valve at the inlet
to the first condenser and pulling a vacuum of 250 mm (10 in. Hg) above
the normal operating pressure. The traps and condensers are jsolated
from the pump and the leak rate noted. The leak rate should be less than
2.5 m Hg after 1 min. The train 1s then returned to atmospheric
pressure by attaching a charcoal-filled tube to the train inlet and
admitting ambient air filtered through the charcoal. This procedure will
minimize contamination of the VOST components by excessive exposure to
the fugitive emissions at hazardous waste incinerator sites.

4.7 - Samplie Collection

4.7.1 After leak-checking, sample collection 1is accomplished by
opening the valve at the inlet to the first condenser, turning on the
pump, and sampling at a rate of 1 1liter/min for 20 min. The volume of
sampie for any pair of traps should not exceed 20 liters.

4.7.2 Following collection of 20 Titers of sample, the train is
leak-checked a second time at the highest pressure drop encountered
during the run to minimize the chance o¢f vacuum desorption of organics
from the Tenax. The train is returned to atmospheric pressure, using the
method discussed in Paragraph 4.1 and the two sorbent cartridges are
removed. The end caps are replaced and the cartridges shall be placed in
a suitable environment for storage and transport until analysis. The

sample 1is considered 1nvalid if the Jleak test does not meet
specification.

4.7.3 A new pair of cartridges 1is placed in the VOST, the VOST
leak-checked, and the sample collection process repeated as described

above. Sample collection continues until six pairs of traps have been
used.

4.7.4 A1l sample cartridges should be kept on cold packs until they
are ready for analysis.

4.8 Blanks

4.8.1 Field blanks/trip blanks: Blank Tenmax and Tenax/charcoal
cartridges are taken to the sampling site and the end caps removed for
the period of time required to exchange two pairs of traps on VOST.
After the two VOST traps have been exchanged, the end caps are repiaced
on the blank Tenax and Tenax/charcoal tubes and these are returned to the
cold packs and analyzed with the sample traps. At Teast one pair of
field blanks {one Tenax, one Tenax/charcoal) shall be included with each
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6.0 ANALYTICAL PROCEDURE

7.0

See Method 5040.

PRECISION AND ACCURACY REQUIREMENTS

7.1 Method Performance Check

Prior to field operation of the VOST at a hazardous waste incine-
rator, a method performance check should be conducted using either
selected volatile POHCs of interest or two or more of the volatile PDHCs
for which data are available. This check may be conducted on the entire
system (VOST/GC/MS) by analysis of a gas cylinder containing POHCs of
interest or on only the analytical system by spiking of the POHCs onto
the traps. The results of this check for replicate pairs of traps should
demonstrate that recovery of the analytes fall within 50% to 150% of the
expected values.

7.2 Performance Audit

During a trial burn a performance audit must be completed. The
audit results should agree within 50% to 150% of the expected value for
each specific target compound. This audit consists of collecting a gas
sample containing one or more POHCs in the VOST from an EPA ppb gas
cylinder. Collection of the audit sample 1in the VOST may be conducted
either 1n the laboratory or at the trial burn site. Anaysis of the VOST
audit sample must be by the same person, at the same time, and with the
same analytical procedure as used for the regular VOST trail burn

samples. EPA ppb gas cylinders currently available for VOST Audit are
shown in Table 1 below.

The audit procedure, audit equipment and audit cylinder may be
obtained by writing:

Audit Cylinder Gas Coordinator (MD-77B)
Quality Assurance Division

Environmental Monitoring Systems Laboratory
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711

or by calling the Audit Cylinder Gas Coordinator at (919) 541-4531.

The request for the audit must be made at least 30 days prior to the
scheduled trial burn., If a POHC 1is selected for which EPA does not have
an audit cylinder, this audit is not required.
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TABLE 1: Organic Gases in the ppb Audit Repository

Group 1
5 Organics in No:

Carbon tetrachloride
Chloroform
Perchloroethyiene
Vinyl chloride

Benzene

Ranges of cylinders
currently available:

7 - 90 ppb
90 - 430 ppb
430 - 10,000 ppb

Group II
9 Organics 1n Nz

Trichloroethylene
1,2-Dichloroethane
1,2-Dibromoethane
F-12

F-11

Bromomethane

Methyl ethyl ketone
1,1,1-Trichloroethane

Acetronitrile
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METHOD 0010
MODIFIED METHOD 5 SAMPLING TRAIN

1.0 SCOPE AND APPLICATION

1.1 This method is applicable to the determination of Destruction and
Removal Efficiency (DRE) of semivolatile Principal Organic Hazardous Compounds
(POHCs) from incineration systems (PHS, 1967). This method also may be used
to determine particulate emission rates from stationary sources as per EPA
Method 5 (see References at end of this method).

2.0 SUMMARY OF METHOD

2.1 Gaseous and particulate pollutants are withdrawn from an emission
source at an isokinetic sampling rate and are collected in a multicomponent
sampling train. Principal components of the train include a high-efficiency
gtass- or quartz-fiber filter and a packed bed of porous polymeric adsorbent
resin. The filter is used to collect organic-laden particulate materials and
the porous polymeric resin to adsorb semivolatile organic species.
Semivolatile species are defined as compounds with boiling points >100°C.

2.2 Comprehensive chemical analyses of the collected sample are
conducted to determine the concentration and identity of the organic
materials.

3.0 INTERFERENCES

3.1 Oxides of nitrogen (NOy) are possible interferents in the
determination of certain water-soluble compounds such as dioxane, phenol, and
urethane; reaction of these compounds with NOy 1in the presence of moisture
will reduce their concentration. Other possiéi]ities that could resutt 1in
positive or negative bias are (1) stability of the compounds in methylene
chloride, (2) the formation of water-sotuble organic salts on the resin in the
presence of moisture, and (3) the solvent extraction efficiency of water-
soluble compounds from aqueous media. Use of two or more ions per compound
for qualitative and quantitative analysis can overcome interference at one

mass. These concerns should be addressed on a compound-by-compound basis
before using this method.

4,0 APPARATUS AND MATERIALS

4.1 Sampling train:

4.1.1 A schematic of the sampling train used in this method is
shown in Figure 1, This sampling train configuration is adapted from EPA
Method 5 procedures, and, as such, the majority of the required equipment

0010 -1

Revision 0
Date September 1986







ij5 identical to that wused in EPA Method 5 determinations. ..e new
components required are a condenser coil and a sorbent module, which are

used to collect semivolatile organic materials that pass through the
glass- or quartz-fiber filter in the gas phase.

4.1.2 Construction details for the basic train components are given
in APTD-0581 {see Martin, 1971, 1in Section 13.0, References); commercial
models of this equipment are aliso available. Specifications for the
sorbent module are provided in the following subsections. Additionaily,
the following subsections 1list changes to APTD-0581 and identify
allowable train configuration modifications.

4,1.3 Basic operating and maintenance procedures for the sampling
train are described in APTD-0576 {see Rom, 1972, in Section 13.0,
References). As correct usage 1is fmportant in obtaining valid results,
all users should refer to APTD-0576 and adopt the operating and
maintenance procedures outlined therein unless otherwise specified. The
sampling train consists of the components detailed below.

4,1.3.1 Probe nozzle: Stainless steel (316) or glass with
sharp, tapered (30® angle} leading edge. The taper shall be on the
outside to preserve a constant I.D. The nozzle shall be buttonhook
or elbow design and constructed from seamless tubing (if made of
stainless steel). Other construction materials may be considered
for particular applications. A range of nozzle sizes suitable for
isokinetic sampling should be available in 1increments of 0.16 cm
(1/16 in.), e.g., 0.32-1.27 cm (1/8-1/2 1in.), or Targer 1f higher
volume sémpling trains are used. Each nozzle shall be calibrated
according to the procedures outlined in Paragraph 9.1.

4.1.3.2 Probe liner: Borosilicate or quartz-glass tubing with
a heating system capable of maintaining a gas temperature of 120 +
14*C (248 + 25°F) at the exit end during sampling. (The tester may
opt to operate the equipment at a temperature Ilower than that
specified.) Because the actual temperature at the outlet of the
probe is not usually monitored during sampling, probes constructed
according to APTD-0581 and utilizing the calibration curves of APTD-
0576 {or calibrated according to the procedure outlined in APTD-
0576) are considered acceptable. Either borosilicate or quartz-
glass probe liners may be used for stack temperatures up to about
480°C (900°F). Quartz liners shall be used for temperatures between
480 and 900°C (900 and 1650°F). (The softening temperature for
borosilicate is 820°C (1508°F), and for quartz 1500°C {2732°F).)
Water-cooling of the stainless steel sheath will be necessary at
temperatures approaching and exceeding 500°C.

4.1.3.3 Pitot tube: Type S, as described in Section 2.1 of
EPA Method 2, or other appropriate devices (Vollaro, 1976). The
pitot tube shall be attached to the probe to allow constant
monitoring of the stack-gas velocity. The impact (high-pressure)
opening plane of t-- pitot tube shall be even with or above the
nozzle entry plane (see EPA Method 2, Figure 2-6b) during sampling.
The Type S pitot tube assembly shall have a known coefficient,
determined as outlined in Section 4 of EPA Method 2.
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complete organic moduie are not currently available, but may be
assembled from commercially available Tlaboratory glassware and a
custom-fabricated sorbent trap. Details of two acceptable designs

are shown in Figures 2 and 3 {the thermocouple well is shown in
Figure 2).

4.1.3.8 Impinger train: To determine the stack-gas moisture
content, four 500-mL impingers, connected 1in series with leak-free
ground-glass Joints, follow the knockout trap. The first, third,
and fourth impingers shall be of the Greenburg-Smith design,
modified by replacing the tip with a 1.3-cm (1/2-in.) I.D. glass
tube extending about 1.3 cm (1/2 1in.) from the bottom of the outer
cylinder. The second impinger shall be of the Greenburg-Smith
design with the standard tip, The first and second impingers shall
contain known quantities of water or appropriate trapping solution.
The third shall be empty or charged with a caustic solution, should
the stack gas contain hydrochloric acid (HC1). The fourth shall
contain a known weight of silica gel or equivalent desiccant.

4.1.3.9 Metering system: The necessary components are a
vacuum gauge, leak-free pump, thermometers capable of measuring
temperature to within 3°C  (5.4°F), dry-gas meter capable of
measuring volume to within 1%, and related equipment, as shown 1in
Figure 1. At a minimum, the pump should be capable of 4 cfm free
flow, and the dry-gas meter should have a recording capacity of
0-999.9 cu ft with a resolution of 0.005 cu ft. Other metering
systems capable of maintaining sampling rates within 10% of
jsokineticity and of determining sample volumes to within 2% may be
used. The metering system must be used in conjunction with a pitot
tube to enable checks of isokinetic sampling rates. Sampling trains
using metering systems designed for flow rates higher than those
described in APTD-0581 and APTD-0576 may be used, provided that the
specifications of this method are met.

4,1.3.10 Barometer: Mercury, aneroid, or other barometer
capable of measuring atmospheric pressure to within 2.5 mm Hg (0.1
in. Hg). 1In many cases the barometric reading may be obtained from
a nearby National Weather Service station, in which case the station
value {which is the absolute barometric pressure) is requested and
an adjustment for elevation differences between the weather station
and sampling point is appifed at a rate of minus 2.5 mm Hg (0.1 in.

Hg) per 30-m (100 ft) elevation 1increase (vice versa for elevation
decrease).

4,1.3.11 Gas density determination equipment: Temperature
sensor and pressure gauge (as described 1in Sections 2.3 and 2.4 of
EPA Method 2), and gas analyzer, if necessary (as described in EPA
Method 3). The temperature sensor ideally should be permanently
attached to the pitot tube or sampling probe in a fixed
configuration such that the tip of the sensor extends beyond the
leading edge of the probe sheath and does not touch any metal.
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4.2.8 Funnels: Giass, to aid in sample recovery.

4,3 Filters: Glass- or quartz-fiber filters, without organic binder,
exhibiting at Teast 99.95% efficiency (<0.05% penetration) on 0.3-um dioctyl
phthalate smoke particles. The filter efficiency test shall be conducted in
accordance with ASTM standard method D2986-71. Test data from the supplier's
quality control program are sufficient for this purpose. In sources
contafining SO or S03, the filter material must be of a type that is
unreactive to SO» or SO3. Reeve Angel 934 AH or Schleicher and Schwell #3
filters work well under these conditions.

4.4 Crushed ice: Quantities ranging from 10-50 1b may be necessary
during a sampling run, depending on ambient air temperature.

4.5 Stopcock grease: Solvent-insoiuble, heat-stable silicone grease.
Use of silicone grease upstream of the module is not permitted, and amounts
used on components located downstream of the organic module shall be
minimized. Silicone grease usage is not necessary if screw-on connectors and
Teflon sleeves or ground-giass joints are used.

4.6 Glass wool: Used to plug the unfritted end of the sorbent module.
The glass-wool fiber should be solvent-extracted -fth methylene chloride in a
Soxhlet extractor for 12 hr and air-dried prior tu use.

5.0 REAGENTS

5.1 Adsorbent :esin: Porous polymeric resin (XAD-2 or equivalent) is
recommended. These resins shall be cleaned prior to their use for sample
collection. Appendix A of this method should be consulted to determine
appropriate precleaning procedure. For best results, resin used should not
exhibit a blank of higher than 4 mg/kg of total chromatographable organics
(TCO) (see Appendix B) prior to use. Once cleaned, resin should be stored in
an airtight, wide-mouth amber olass container with a Teflon-lined cap or
placed 1n one of the glass sorbe les tightly sealed with Teflon fiim and
elastic bands. The resin should te .. within 4 wk of the preparation.

5.2 Silica gel: Indicating type, 6-16 mesh. If previously used, dry at
175°C (350°F) for Z hr before using. MNew silica gel may be used as recefved.

Alternatively, other types of desiccants {equivalent or better) may be used,
subject to the approval of the Administrator.

5.3 Impinger solutions: Distilled organic-free water (Type II} shall be
used, unless sampling 1s intended to -quantify a particular {norganic gaseous
species, If sampling 1s intended to quantify the concentration of additional
species, the impinger solution of choice shall be subject to Administrator
approval. This water should be prescreened for any compounds of interest.
One hundred mL will be added to the specified impinger; the third impinger in
the train may be charged with a basic solution (1 N sodium hydroxide or sodium
acetate) to protect the sampling pump from acidic gases. Sodium acetate
should be used when large sample volumes are anticipated because sodium
hydroxide will react with carbon dioxide in aqueous media to form sodium
carbonate, which may possibly plug the impinger.
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6.3 Preliminary field determinations:

6.3.1 Select the sampling site and the minimum number of sampling
points according to EPA Method 1 or as specified by the Administrator.
Determine the stack pressure, temperature, and range of velocity heads
using EPA Method 2. It is recommended that a leak-check of the pitot
1ines (see EPA Method 2, Section 3.1} be performed. Determine the stack-
gas moisture content using EPA Approximation Method 4 or its alternatives
to establish estimates of Jisokinetic sampling-rate settings. Determine
the stack-gas dry molecular weight, as described in EPA Method 2, Section
3.6. If integrated EPA Method 3 sampling is used for molecular weight
determination, the integrated bag sample shall be taken simultaneously
with, and for the same total length of time as, the sample run.

6.3.2 Select a nozzle size based on the range of velocity heads so
that it is not necessary to change the nozzle size in order to maintain
isokinetic sampling rates. During the run, do not change the nozzle,
Ensure that the proper differential pressure gauge 1s chosen for the
range of velocity heads encountered (see Section 2.2 of EPA Method 2).

6.3.3 Select a suitable probe 1liner and probe length so that all
traverse points can be sampled. For large stacks, to reduce the length
of the probe, consider sampling from opposite sides of the stack.

6.3.4 A minimum of 3 dscm (105.9 dscf) of samplie volume 1s required
for the determination of the Destruction and Removal Efficiency {DRE) of
POHCs from incineration systems. Additional sample volume shall be
collected as necessitated by analytical detection 1imit constraints. To

determine the minimum sample volume required, refer to sample
calculations in Section 10.0.

6.3.5 Determine the total length of sampling time needed to obtain
the 1{dentified minimum volume by comparing the anticipated average
sampiing rate with the volume requirement. Allocate the same time to all
traverse points defined by EPA Method 1. To avoid timekeeping errors,

the length of time sampled at each traverse point should be an integer or
an integer plus one-half min.

6.3.6 In some circumstances (e.g., batch cycles) it may be
necessary to sample for shorter times at the traverse points and to

obtain smaller gas-sample volumes. In these cases, the Administrator's
approval must first be obtained.

6.4 Preparation of collection train: -

6.4, ~ ~ing preparation and assembly of the sampiing train, keep
all open- 1ere contamination can occur covered with Teflon film or

aluminum 3u:i until just prior to assembly or until sampling 1s about to
begin.
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6.4.8 Turn on the sorbent module and condenser coil coolant
recirculating pump and begin monftoring the sorbent module gas entry
temperature. Ensure proper sorbent module gas entry temperature before
proceeding and again before any sampling is initiated. It is extremely
important that the XAD-2 resin temperature never exceed 50°C {122°F),
because thermal decomposition will occur. During testing, the XAD-2
temperature must not exceed 20°C (68°F) for efficlent capture of the
semivolatile species of interest.

6.4.9 Turn on and set the filter and probe heating systems at the

desired operating temperatures. Allow time for the temperatures to
stabilize.

6.5 Leak-check procedures

6.5.1 Pre-test leak-check:

6.5.1.1 Because the number of additiconal intercomponent
connections in the Semi-VOST train (over the M5 Train) increases the
possibility of leakage, a pre-test leak-check is required.

6.5.1.2 After the sampiing train has been assembled, turn on
and set the filter and probe heating systems at the desired
operating temperatures, Allow time for the temperatures to
stabilize. If a Viton A O0-ring or other leak-free connection is
used in assembling the probe nozzle to the probe liner, leak-check
the train at the sampling site by plugging the nozzle and puliing a
381-mm Hg {15-1nm. Hgg vacuum,

(NOTE: A lower vacuum may be used, provided that it is not exceeded
during the test.)

6.5.1.3 If an asbestas string 1s used, do not cornect the
probe to the train during the leak-check. Instead, leak-check the
train by first attaching a carbon-filled leak-check 1mpinger (shawn
in Figure 4) to the inlet of the filter holder {cyclone, if applic-
able} and then plugging the inlet and pulling a 381-mm Hg (15-1n.
Hg) vacuum. (Again, a lower vacuum may be used, provided that it is
not exceeded during the test.) Then, connect the probe to the train
and leak-check at about 25-mm Hg (1-in. Hg) vacuum; alterpatively,
leak-check the probe with the rest of the sampiing train in one step
at 381-mm Hg (15-in. Hg} vacuum. Leakag? rates in excess of 4X of

the average sampling rate or 20.00057 m’/min (0.02 cfm}, whichever
is less, are unacceptable.

6.5.1.4 The following leak-check instructions for the sampling
train described in APTD-0576 and APTD-0581 may be helpful. Start
the pump with fine-adjust valve fully open and coarse-adjust valve
completely closed. Partially open the coarse-adjust valve and
slowly close the fine-adjust valve until the desired vacuum is
reached. Do not reverse direction of the fine-adjust valve; this
will cause water to back up into the organic moduie. If the desired
vacuum {s exceeded, either leak-check at this higher vacuum or end
the leak-check, as shown below, and start over.
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6.6

6.5.1.5 When the leak-check 1{s completed, first slowly remove
the plug from the inlet to the probe, filter ho]der or cyclone ({f
appifcable). When the vacuum drops to 127 wmm (5 1n ) Hg or less,
immediately close the coarse-adjust valve. Switch off the pumping
system and reopen the fine-adjust valve. Do not reopen the fine-
adjust valve until the coarse-adjust valve has been closed, This
prevents the water in the impingers from being forced backward into

the organic module and silica gel from being entrained backward into
the third impinger.

6.5.2 Leak~checks during sampling run:

6.5.2.1 If, during the sampling run, a component (e.g., filter
assembly, 1mp1nger, or sorbent trap) change becomes necessary, a
leak-check shall be conducted immediately after the interruption of
sampling and before the change i{is made. The leak-check shall he
done according to the procedure outlined in Paragraph 6.5.1, except
that it shall be done at a vacuum greater than or equal to the
maximum value recorded up to that point 1n the test. If the leakage
rate is found to be no greater than 0.00057 m3/min (0.02 cfm) or 4%
of the average sampling rate (whichever 1is less), the results are
acceptable, and no correction will need to be applied to the total
volume of dry gas metered. If a higher leakage rate is obtained,
the tester shall void the sampling run. (It should be noted that
any “"correction® of the sample volume by calculation by caiculation

reduces the integrity of the pollutant concentrations data generated
and must be avoided.

6.5.2.2 Immediately after a component change, and hefore
sampiing 1s reinitiated, a leak-check similar to a pre-test leak-
check must also be conducted.

6.5.3 Post-test leak-check:

6.5.3.1 A leak-check 1s mandatory at the conclustion of each
sampling run, The leak-check shall be done with the same procedures
as those with the pre-test leak-check, except that 1{t shall be
conducted at a vacuum greater than or equal to the maximum value
reached during the samp]ing run. If the leakage rate is found to he
no greater than 0.00057 m3/min (0.02 cfm) or 4% of the average
sampling rate (whichever 1s 1less), the results are acceptable, and
no correction need be applied to the total volume of dry gas
metered. If, however, a higher leakage rate 1s obtained, the tester
shall either record the leakage rate, correct the sample volume (as
shown in the calculation section of this method), and consider the
data obtatned of questionable reliability, or void the sampling run.

Sampling-train operation:

6.6.1 During the sampling run, maintain an isokinetic sampling rate

to within 103 of true {sokinetic, unless otherwise specified by the
Admintstrator., Maintain a temperature around the filter of 120 + 14°C

(248 + 25°F) and a gas temperature entering the sorbent trap at a maximum
of 20°C (68°F).
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Remove the umbilical cord from the last i{mpinger and cap the impinger.
If a flexible 1ine is used between the organic module and the filter
holder, disconnect the 1ine at the filter holder and let any condensed
water or liquid drain into the organic module.

7.1.3 Cap the filter-holder outlet and the inlet to the organic
module. Separate the sorbent trap sectiom of the organic module from the
condensate knockout trap and the gas-conditioning section. Cap all
organic module openings. Disconnect the organic-module knockout trap
from the impinger train inlet and cap both of these openings. Ground-

glass stoppers, Teflon caps, or caps of other inert materials may be used
to seal all openings.

7.1.4 Transfer the probe, the filter, the organic-module
components, and the impinger/condenser assembly to the cleanup area.
This area should be clean and protected from the weather to minimize
sample contamination or loss.

7.1.5 Save a portion of all washing solutions (methanol/methylene
chloride, Type II water) used for cleanup as a blank. Transfer 200 mL of
each solution directly from the wash bottle being used and place each in
a separate, prelabeled glass sample container.

7.1.6 Inspect the train prior to and during disassembly and note
any abnormal conditions.

7.2 Sample containers:

7.2.1 Container no. 1: Carefully remove the f{lter from the filter
holder and place it in its identified Petri dish container. Use a pair
or pairs of tweezers to handle the filter. If it is necessary to fold
the filter, ensure that the particulate cake 1s inside the fold.
Carefully transfer to the Petri dish any particulate matter or filter
fibers that adhere t- *-e fi{lter-holder gasket, using a dry nylon bristle
brush or sharp-edged ..ade, or both. Label the container and seal with
1-in.-wide Teflon tape around the circumference of the 1id.

7.2.2 Container no. 2: Taking care that dust on the outside of the
probe or other exterfor surfaces does not get 1into the sample,
guantitatively recover particulate matter or any condensate from the
probe nozzle, probe fitting, probe 1liner, and front half of the filter
holder by washing these components first with methanol/methylene chloride
(1:1 v/v) into a glass container, Distilied water may also be used.
Retain a water and solvent blank and anaiyze in the same manner as with
the samples. Perform rinses as follows:

7.2.2,1 Carefully remove the probe nozzle and clean the inside
surface by rinsing with the solvent mixture (1:1 v/v methanol/-
methylene chloride) from a wash bottle and brushing with a nylon
bristle brush. Brush until the rinse shows no vistble particles;
then make a final rinse of the inside surface with the solvent mix.
Brush and rinse the inside parts of the Swagelok fitting with the
solvent mix in a similar way until no visible particles remain.
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7.2.4 Container no. 4: Measure the volume of condensate collected
in the condensate knockout section of the organic module to within +1 mL
by using a graduated cylinder or by weighing to within +0.5 g using a
triple-beam balance. Record the volume or weight of 1iquid present and
note any discoloration or film in the 1iquid catch. Transfer this liquid
to a prelabeled glass sample container. Inspect the back half of the
filter housing and the gas-conditioning section of the organic module.
If condensate is observed, transfer it to a graduated or weighing bottle
and measure the volume, as described above. Add this material to the
condensate knockout-trap catch.

7.2.5 Container no. 5: A1l sampling train components located
between the high-efficiency glass- or gquartz-fiber filter and the first
wet impinger or the final condenser system (inciuding the heated Teflon
1ine connecting the filter outlet to the condenser) should be thoroughly
rinsed with methanol/methylene chloride (1:1 v/v) and the rinsings
combined. This rinse shall be separated from the condensate. If the
spent resin is transferred from the sorbent trap to a separate sample
container for transport, the sorbent +trap shall be thoroughly rinsed
until all sample-wetted surfaces appear clean. Visible films should be
removed by brushing. Whenever train components are brushed, the brush

should be subsequently rinsed with solvent mixture and the rinsings added
to this container.

7.2.6 Container no. 6: WNote the color of the indicating silica gel
to determine if it has been completely spent and make a notation of its
condition. Transfer the siiica gel from the fourth impinger to its
original container and seal. A funnel may make it easier to pour the
silica gel without spiiling. A rubber poliiceman may be used as an aid in
removing the silica gel from the impinger. It is not necessary to remove
the small amount of dust particles that may adhere strongly to the
impinger waitl., Because the gain 1in weight 1is to be used for moisture
calculations, do not use any water or other 1liquids to transfer the

silica gel. If a balance is available in the field, weigh the container
and its contents to 0.5 g or better,

7.3 Impinger water:

7.3.1 Make a notation of any color or film in the liquid catch.
Measure the liquid in the first three i{mpingers to within +1 mL by using
a graduated cylinder or by weighing it to within +0.5 g by using a
balance (1f one is available). Record the volume or weight of Tiquid

present. This information is required to calculate the moisture content
of the effluent gas.

7.3.2 Discard the liquid after wmeasuring and recording the volume
or weight, unless analysis of the impinger catch 1is required (see

Paragraph 4.1.3.7). Amber glass containers should be used for storage of
impinger catch, {f required.

7.3.3 If a different type of condenser is used, measure the amount
of moisture condensed either volumetrically or gravimetrically.

0010 -~ 21
Revision 0
Date September 1986







8.1.3 Iwpinger: Spike the sample with the surrogate standards;
measure and record the volume and transfer to a separatory funnel.
Proceed as described in Paragraph 8.1.2.

8.1.4 XAD-2: spike the resin directly with the surrogate
standards. Transfer the resin to the ail-glass thimbles by the following
procedure (care shouid be taken so as not to contaminate the thimble by
touching it wi . anything other than tweezers or other solvent-rinsed
mechanical holding devices). Suspend the XAD-Z2 moduie directly over the
thimble. The glass frit of the module (see Figure 2) should be in the up
position. The thimble 1s contained 1in a clean beaker, which will serve
to catch the solvent rinses, Using a Teflon squeeze bottle, flush the
XAD-2 into the thimble. Thoroughly rinse the glass module with solvent
into the beaker containing the thimble. Add the XAD-2 glass-wool plug to
the thimble. Cover the XAD-Z in the thimble with a precleaned glass-wool
plug sufficient to prevent the resin from floating 1into the solvent
reservoir of the extractor, If the resin is wet, effective extraction
can be accomplished by loosely packing the resin in the thimble. If a
question arises concerning the compieteness of the extraction, a second
extraction, without a spike, is advised. The thimble js placed in the
extractor and the rinse solvent contained 1in the beaker is added to the
solvent reservoir. Additional solvent i1s added to make the reservoir
approximately ‘wo-thirds full. Add Teflon boiling chips and assemble the
apparatus. Adjust the heat source to cause the extractor to cycle 5-6
times per hr., Extract the resin for 16 hr. Transfer the solvent and

three 10-mL rinses of the reservoir to a K-D and concentrate as described
in Paragraph 8.1.2.

8.1.5 Particulate filter (and cyclone catch): If particulate
loading is to be determined, weigh the filter (and cyclone catch, 1f

app) "), The particulate filter (and cyclone catch, if app11cable)
is ti ‘red to the glass thimble and extracted simu]taneously with the
XAD-2 resin

8.1.6 Train solvent rinses: A1l train rinses {i.e., probe,
impinger, filter housing) using the extraction solvent and methanol are
returned to the 1laboratory as a single sample. If the rinses are
contained in more than one container, the {intended spike is divided
equaliy among the containers proportioned from a single syringe volume.
Transfer the rinse to a separatory funnel and add a sufficient amount of
organic-free water so that the methylene chloride becomes immisctble and
its volume no longer 1ncreases with the addition of more water, The

extraction and concentration steps are then performed as described in
Paragraph 8.1.2.

8.2 Sample analysis:

8.2.1 The primary analytical tool for the measurement of emissions
from hazardous waste incinerators is GC/MS using fused-silica capillary
GC columns, as described in Method 8270 in Chapter Four of this manual.
Because of the nature of GC/MS instrumentation and the cost associated
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9.3 Metering system:

9.3.1 Before its initial use 1in the field, the metering system
shall be calibrated according to the procedure outliined in APTD-0576.
Instead of physically adjusting the dry-gas meter dial readings to
correspond to the wet-test meter readings, calibration factors may be
used to correct the gas meter dial readings mathematically to the proper
values. Before calibrating the metering system, it is suggested that a
leak-check be conducted. For metering systems having diaphragm pumps,
the normal leak-check procedure will not detect lTeakages within the pump.
For these cases the following leak- check procedure is suggested: Make a
10-min calibration run at 0.00057 m3/min {(0.02 cfm); at the end of the
run, take the difference of the measured wet-test and dry-gas meter
volumes and divide the dtfference by 10 to get the leak rate. The leak
rate should not exceed 0.06057 m3/min (0.02 cfm).

9.3.2 After each field use, the calibration of the metering system
shall be checked by performing three calibration runs at a single
intermediate orifice setting (based on the previous field test). The
vacuum shall be set at the maximum value reached during the test series.
To adjust the vacuum, insert a valve between the wet-test meter and the
inlet of the metering system. Calculate the average value of the
calibration factor. If the calibration has changed by more than 5%,

recalibrate the meter over the full range of orifice settings, as
outlined in APTD-0576.

9.3.3 Leak-check of metering system: That portion of the sampling
train from the pump to the orifice meter {see Figure 1) should be leak-
checked prior to initial use and after each shipment. Leakage after the
pump will result in less volume being recorded than is actually sampled.
The following procedure is suggested (see Figure 6): Close the main
valve on the meter box. Insert a one-hole rubber stopper with rubber
tubing attached into the orifice exhaust pipe. Disconnect and vent the
low side of the orifice manometer. Close off the low side orifice tap.
Pressurize the system to 13-18 cm (5-7 in.) water column by blowing into
the rubber tubing. Pinch off the tubing and observe the manometer for 1
min. A Toss of pressure on the manometer indicates a leak in the meter
box. Leaks, if present, must be corrected.

NOTE: If the dry-gas-meter coefficient values obtained before and after
a test series differ by D>5%, either the test series shall be
voided or calculations for test series shall be performed using
whichever meter coefficient value (i.e., before or after} gives
the Tower value of total sample volume.

9.4 Probe heater: The probe-heating system shall be calibrated before
its initial use in the field according to the procedure outlined {n APTD-0576.
Probes constructed according to APTD-0581 need not be calibrated if the
calibration curves in APTD-0576 are used.
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9.5 TeEQerature gauges: Each thermocouple must be permanently and
uniquely marked on the casting; all mercury-in-giass reference thermometers
must conform to ASTM E-1 63C or 63F specifications. Thermocouples should be
calibrated in the laboratory with and without the use of extension leads. If
extension leads are used in the field, the thermocoupie readings at ambient
air temperatures, with and without the extension Tead, must be noted and

recorded. Correction is necessary if the use of an extension lead produces a
change >1.5%.

9.5.1 Impinger, organic module, and dry-gas meter thermocouples:
For the thermocouples used to measure the temperature of the gas leaving
the impinger :rain and the XAD-2 resin bed, three-point calibration at
ice-water, room-air, and boiling-water temperatures is necessary. Accept
the thermocouples only if the readings at all three temperatures agree to

+2°C (3.6°F) with those of the absolute value of the reference
thermometer. '

9.5.2 Probe and stack thermocouple: For the thermocouples used to
indicate the probe and stack temperatures, a three-point calibration at
ice-water, boiling-water, and hot-oil-bath temperatures must be
performed; it is recommended that room-air temperature be added, and that
the thermometer and the thermocoupie agree to within 1.5% at each of the
calibration points. A calibration curve (equation) may be constructed
(calculated) and the data extrapolated to cover the entire temperature
range suggested by the manufacturer.

9.6 Barometer: Adjust the barometer 1initiaily and before each test
series to agree to within +25 mm Hg (0.1 in. Hg) of the mercury barometer or

the corrected barometric pressure value reported by a nearby National Weather
Service Station (same altitude above sea level).

Triple-beam balance: Calibrate the triple-beam balance bhefore each
test scries, using Class-S standard weights; the weights must be within +0.5%
of the standards, or the balance must be adjusted to meet these 1imits.

10.0 CALCULATIONS

10.1 Carry out calculations. Round off figures after the final
calculation to the correct number of significant figures.

10.2 Nomenclature:

Ap = Cross-sectional area of nozzle, m2 (ft2).
Bws = Water vapor in the gas stream, proportion by volume.
Cq = Type S pitot tube coefficient (nominally 0.84 + 0.02),
dimensionless.
I = Percent of isokinetic sampling.
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pw = Density of water, 0.9982 g/mL (0.002201 1b/mi).
8 = Total sampling time, min.

B; = Sampling time interval from the beginning of a run until the
first component change, min.

B4 = Sampling time interval between two successive component
changes, beginning with the interval between the first and
second changes, min.

8p = Sampling time interval from the final (nth} component change
until the end of the sampling run, min.

13.6 = Specific gravity of mercury,
60 = sec/min.
100 = Conversion to percent,

10.3  Average dry-gas-meter temperature and average orifice pressure
drop: See data sheet (Figure 5, above}.

10.4 Ory~gas volume: Correct the sample measured by the dry-gas meter
to standard congitions (20°C, 760 mm Hg ([68°F, 29.92 in. Hgl]) by using
Equation 1:

Tetq Pbar + AH/13.6 Pbar + AH/13.6
Va(std) = Vm? T Perd K1 V7 T (1)
where
Ky = 0.3858 K/mm Hg for metric units, or
K1 = 17.64°R/in. Hg for English units.

It should be noted that Equation 1 can be used as written, unless the leakage
rate observed during any of the mandatory leak-checks (i.e., the post-test
leak-check or leak-checks conducted prior to component changes) exceeds L.
If Lp or Ly exceeds La, Equation 1 must be modified as follows:

a. Case I (no component changes made during sampling run): Replace Vy
in Equation 1 with the expression:

V= (L = L)
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10.8 Isokinetic varjation:

10.8.1 Calculation from raw data:

100 TS[KBFIC + (Vm/Tm] (Pbar + AH/13.6)]

I - (4)
GOBVSPSArl
K3 = 0.003454 mm Hg-m3/mL-K for metric units, or
K3 = 0.002669 in. Hg-ft3/mL-*R for English units.
10.8.2 Calculation for Intermediate values:
I = Tsvm(;td)fstdmo
TsthsBAnPsﬁoti-Bws)
(5)
- X Ts¥n(std)
4 PSVSAHEII-BHST
where:

Kag = 4.320 for metric units, or
Kq4 = 0.09450 for English umits.

10.8.3 Acceptable results: If 90% ¢ I < 110%, the results are
acceptable. If the results are low in comparison with the standard and
I is beyond the acceptable range, or if I is 1less than 90%, the
Administrator may opt to accept the resuits.

10.9 To determine the minimum sample volume that shall be coliected, the

following sequence of calculations shall be used.

10.9.1 From prior analysis of the waste feed, the concentration of
POHCs introduced into the combustion system can be calculated. The
degree of destruction and removal efficiency that is required is used to
determine the maximum amount of POHC allowed to be present in the
effluent, 7This nay be expressed as:

(WF) (POHC, conc) (100-%DRE)

= Max POHC, Mass (6)
100 100
where:
WF = mass flow rate of waste feed per hr, g/hr {1b/hr).
PONCy = .ntration of Principal Organic Hazardous Compound {wt %)

Introduced into the combustion process.
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where:

CpoHc = concentration of POHC as analyzed by Method 8270.

2} Sum the amount of POHC found in all samples associated with a single
train.

Total (ug) = XAD-2 (ug) + condensate {ug) + rinses {ug) + impinger (ug) (10)
3) Divide the total ug found by the volume of stack gas sampled (m3).

(Total ug)/(train sample volume) = concentration of POHC (ug/m3) (11)

11.0 QUALITY CONTROL

11.1 Sampling: See EPA Manual 600/4-77-027b for Method 5 quality
control.

11.2 Analysis: The quality assurance program required for this study
includes the analysis of field and method bilanks, procedure validations,

incorporation of stable labeled surrogate compounds, quantitation versus
stable labeled internal standards, capiilary column performance checks, and
external performance tests. The surrogate spiking compounds selected for a
particular analysis are used as primary indicators of the quality of the
analytical data for a wide range of compounds and a variety of sample
matrices. The assessment of combustion data, positive identification, and
quantitation of the selected compounds are dependent on the integrity of the
samples received and the precision and accuracy of the analytical methods
empioyed. The quality assurance procedures for this method are designed to
monitor the performance of the analytical method and to provide the required

information to take corrective action if problems are observed in labhoratory
operations or in field sampling activities.

11.2.1 Field 8lanks: Field blanks must be submitted with the
samples collected at each sampling site. The field blanks include the
sample bottles containing aliquots of sample recovery solvents, unused
filters, and resin cartridges. At a minimum, one complete sampling train
will be assembled in the field staging area, taken to the sampling area,
and leak-checked at the beginning and end of the testing (or for the same
total number of times as the actual test train). The filter housing and
probe of the blank train will be heated during the sample test. The
train will be recovered as if it were an actual test sample. No gaseous
sample will be passed through the sampling train.

11.2.2 Method blanks: A method blank must be prepared for each set
of analytical operations, to evaluate contamination and artifacts that

can be derived from glassware, reagents, and sample handling in the
laboratory.

11.2.3 Refer to Method 8270 for additional quality control
considerations.
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6. Shigehara, R.T., Adjustments in the EPA Nomography for Different Pitot

Tube Coefficients and Dry Molecular Weights, Stack Sampling News, 2:4-11
(October 1974},

7. U.S. Environmental Protection Agency, CFR 40 Part 60, Appendix A, Methods
1-5, '

8. Vollaro, R.F., A Survey of Commercially Available Instrumentation for the
Measurement of Low-Range Gas Velocitles, Research Triangie Park, NC, U,S.

Environmental Protection Agency, Emissions Measurement Branch, November 1976
(unpubliished paper).
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METHOD 0010, APPENDIX A
PREPARATION OF XAD-2 SORBENT RESIN

1.0 SCOPE AND APPLICATION

1.1 XAD-2 resin as supplied by the manufacturer is impregnated with a
bicarbonate solutfon to inhibit microbial growth during storage. Both the
salt solution and any residual extractable monomer and polymer species must be

removed before use. The resin is prepared by a series of water and organic
extractions, followed by careful drying.

2.0 EXTRACTION

2.1 Method 1: The procedure wmay be carried out in a giant Soxhlet
extractor.” An all-glass thimble containing an extra-coarse frit is used for
extraction of XAD-2. The frit 1is recessed 10-15 mm above a crenellated ring
at the bottom of the thimble to facilitate drainage. The resin must be
carefully retained in the extractor cup with a glass-wool plug and stainless
steel screen because it floats on methylene chloride. This process involves
sequential extraction in the following order.

Solvent Procedure

Water Initial rinse: Place resin in a beaker,
rinse once with Type II water, and
discard. F{11 with water a second time,
let stand overnight, and discard.

Water Extract with Ho0 for 8 hr,
Methyl alcohol Extract for 22 hr.
Methylene chloride Extract for 22 hr,

Methylene chloride (fresh) Extract for 22 hr.
2.2 Method 2:

2.2.1 As an alternative to Soxhlet extraction, a continuous
extractor has been fabricated for the extraction sequence. This extractor has
been found to be acceptable. The particuiar canister used for the apparatus
shown in Figure A-1 contains about 500 g of finished XAD-2. Any size may be
constructed; the choice is dependent on the needs of the sampling programs.
The XAD-2 is held under 1ight spring tension between a pair of coarse and fine
screens. Spacers under the bottom screen allow for even distribution of clean

solvent. The three-necked flask should be of sufficient size {3-1iter in this
case) to hold solvent
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equal to twice the dead volume of the XAD-2 canister. Solvent is refluxed
through the Snyder column, and the distillate 1is continuously cycled up
through the XAD-2 for extraction and returped to the flask. The flow is
majntained upward through the XAD-2 to allow maximum solvent contact and
prevent channeling. A valve at the bottom of the canister allows removal of
solvent from the canister between changes.

2.2.2 Experience has shown that {t {s very difficult to cycle
sufficient water in this mode. Therefore the aqueous rinse is accomplished by
simply flushing the canister with about 20 liters of distilled water. A small
pump may be useful for pumping the water through the canister. The water
extraction should be carried out at the rate of about 20-40 mL/min.

2.2,3 After draining the water, subsequent methyl alcohol and
methylene chloride extractions are carried out using the refluxing apparatus.

An overnight or 10- to 20-hr period 1s nommally sufficient for each
extraction,

2.2.4 77 -~terials of construction are glass, Teflon, or stainless
steel. Pump “1d not contain extractable materials. Pumps are
not used with wetnano: . . thylene chloride.

3.0 DRYING

3.1 After evaluation of several methods of removing residual soivent, a

fluidized-bed technique has proved to be the fastest and most reliable drying
method.

3.2 A simple column with suitable retalners, as shown in Figure A-2,
will serve as a satisfactory column, A 10.2-cm (4-in.) Pyrex pipe 0.6 m (2
ft) long will hold all of the XAD-2 from the extractor shown in Figure A-1 or
the Soxhlet extractor, with sufficient space for fluidizing the bed while
generating a minimum resin Toad at the exit of the column.

3.3 Method 1: The gas used to remove the solvent 1{s the key to
preserving the cleanliness of the XAD-2. Liquid nitrogen from a standard
commercial 1iquid nitr2--- cylinder has routinely proved to be a reliable
source of large volumes .. gas free from organic contaminants. The 1iquid
nitrogen cylinder is connected to the column by a length of precleaned 0.95-cm
(3/8-in.) copper tubing, coiled to pass through a heat source. As nitrogen is
bled from the cylinder, it is vaporized 1in the heat source and passes through
the cotumn, A convenfent * -t source 1s a water bath heated from a steam
1fne. The final nitroge _arature should only be warm to the touch and not
over 40°C. Experience tas shown that about 500 g of XAD-2 may be dried
overnight by consuming a ,ull 160-1iter cylinder of 1{quid nitrogen.

3.4 Method 2: As a second choice, high-purity tank nitrogen may be used
to dry the XAD-2. The high-purity nitrogen must first be passed through a bed
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of activated charcoal approximately 150 mL 1n volume, With either type of
drying method, the rate of flow should gently agitate the bed. Excessive
fluidization may cause the particles to break up.

4.0 QUALITY CONTROL PROCEDURES

4.1 For both Methods 1 and 2, the quality control results must be
reported for the batch. The batch must be reextracted if the resTdual
extractable organics are >20 ug/mL by TCO analysis or the gravimetric residue
1s 0.5 mg/20 g XAD-2 extracted. (See also sectfon 5.1, Method 0010.)

4.2 Four control procedures are used with the final XAD-2 to check for
(1) residual methylene chlioride, (2) extractable organics (TCO)}, (3) specific
compounds of interest as determined by GC/MS, as described in Section 4.5
below, and (4) residue (GRAY).

4.3 Procedure for residual methylene chloride:

4.3.1 Description: A 1+0.1-g sample of dried resin 1s weighed into
a small vial, 3 mL of toluene are added, and the vial s capped and well
shaken. Five ulL of toluene (now containing extracted methylene chloride) are
injected into a gas chromatograph, and the resulting integrated area is
compared with a reference standard. The reference solutfon consists of 2.5 uL
of methylene chloride in 100 mL of toluene, simulating 100 ug of residual

methylene chloride on the resin, The acceptable maximum content is 1,000 ug/g
resin.

4.3.2 Experimental: The gas chromatograph conditions are as
follows:

6-ft x 1/8-in. stainless steel column containing 10X OV-101 on
100/120 Supelcoport;

Helium carrier at 30 mL/min;

FID operated on 4 x 10-11 A/mV;

Injection port temperature: 250°C;

Detector temperature: 305°C;

Program: 30°C(4 min) 40°C/min 250°C (hold); and
Program terminated at 1,000 sec.

4,4 Procedure for residual extractable organics:

4.4.1 Description: A 20+0,1-g sample of cleaned, dried resin is
weighed into a precleaned alundum or cellulose thimble which is plugged with
cleaned glass wool. {Note that 20 g of resin will fi1l a thimble, and the
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METHOD 0010, APPENDIX B
TOTAL CHROMATOGRAPHABLE ORGANIC MATERIAL ANALYSIS

1.0 SCOPE AND APPLICATION

1.1 In this procedure, gas chromatography is used to determine the
quantity of lower boiling hydrocarbons (boiling points between 90° and 300°C)
in the concentrates of all organic solvent rinses, XAD-2 resin and LC
fractions - when Method 1 1s used (see References, Method 0010) - encountered
in Level 1 environmental sample analyses. Data obtained using this procedure
serve a twofold purpose. First, the total gquantity of the lower boiling
hydrocarbons in the sample is determined. Then whenever the hydrocarbon
concentrations in the original concentrates exceed 75 ug/m3, the

chromatography results are reexamined to determine the amounts of individual
species.

The extent of compound identification is 1limited to representing all
materials as norma) alkanes based upon comparison of boiling points. Thus the
method is not qualitative. In a similar manner, the analysis is
semiquantitative; caiibrations are prepared using only one hydrocarbon. They
are replicated but samples routinely are not.

.2 Application: This procedure applites solely to the Level 1 C7-Cl6
gas chromatographic analysis of concentrates of organic extracts, neat

11quids, and of LC fractions. Throughout the procedure, it is assumed the
analyst has been given a properly prepared sample.

1.3 Sen51t1v1t¥: The sensitivity of this procedure, defined as the
siope of a plot of response versus concentration, 1{s dependent on the

instrument and must be verified regularly. TRW experience indicates the
nominal range is of the order of 77 uV-V:secrulL/ng of n-heptane and 79
u¥-sec-ul/ng of n-hexadecane. The 1instrument 1s capable of perhaps one

hundredfold greater sensitivity. The level specified here is sufficient for
Level 1 analysis.

1.4 Detection Timit: The detection 1limit of this procedure as written
is 1.3 ng/ulL fora 1 uL injection of n-decane. This limit {s arbitrarily
based on defining the minimum detectable response as 100 uv-sec. This is an
easier operational definition than defining the minimum detection 1imit to be
that amount of material which yields a signal twice the noise level.

1.5 Range: The range of the procedure will be concentrations of 1.3
ng/uL and greater.

1.6 Limitations

1.6.1 Reporting Timitations: It should be noted that a typical
environmental sample will ccr*-in compounds which: {a) will not elute in
the specified boiling ranges .d thus will not be reported, and/or (b)
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4.0 APPARATUS AND MATERIALS

4.1 Gas chromatograph: This procedure is i{ntended for use on a Varian
1860 gas chromatograph, equipped with dual flame fonization detectors and a
1inear temperature programmer. Any equivalent instrument can be used provided
that electrometer settings, etc., be changed appropriately.

4,2 QGases:

4,2.1 Helium: Minimum quality 1is reactor grade. A 4A or 13X
molecular sieve drying tube is required. A filter must be placed between

the trap and the instrument. The trap should be recharged after every
third tank of helium.

4.2.2 Air: Zero grade is satisfactory.
4.2.3 Hydrogen: Zero grade.
4.3 Syringe: Syringes are Hamilton 701N, 10 ul, or equivalent.

4.4 Septa: Septa will be of such quality as to produce very low bleed
during the temperature program. An appropriate septum 1s Supelco Microsep
138, which 1is Teflon-backed. If septum bleed cannot be reduced to a

negiigiblie leve!, it will be necessary to install septum swingers on the
instrument.

4,5 Recorder: The recorder of this procedure must be capable of not
less than T mV full-scale display, a 1-sec time constant and 0.5 in. per min
chart rate.

4.6 Intearator: An integrator is vrequired. Peak area measurement by
hand is satisftactory but too time-consuming. If manual integration is

required, the method of “height times width at half hefight" {s used.

4.7 Columns:

4.7.1 Preferred column: 6 ft x 1/8 in. 0.D. stainless steel column
of 10X OV-101 on 100/120 mesh Supelcoport.

4,7.2 Alternate column: 6 ft x 1/8 1n. 0.D. stainless steel column
of 10% O¥-1 (or other silicon phase} on 100/120 mesh Supelcoport.

4,8 S¥r1nge cleaner: Hamilton syringe cleaner-or equivalent connected
to a suitable vacuum source. -

5.0 REAGENTS

5.1 Pentane: "Distilled-in-Glass® (reg. trademark) or "Nanograde" (reg.
trademark) for standards and for syringe cleaning.
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NBP,°C Reporting Range,*C Report As

n-heptane 98 90-110 c7

n-octane 126 110-140 c8

n-nonane 151 140-160 Cc9

n-decane 174 160-180 C10
n-undecane 194 180-200 Cl11
n-dodecane 214 200-220 Cl2
n-tridecane 234 220-240 C13
n-tetradecane 252 240-260 C14
n-pentadecane 270 260-280 £15
n-hexadecane 288 280-300 v16

7.2.2 Preparation of standards: Preparing a mixture of the C7-Clé6
alkanes s required. There are two approaches: (1) use of a standards
kit {e.g., Polyscience Xit) containing botties of mixtures of selected n-
alkanes which may be combined to produce a C7-C16 standard; or (2) use of
bottles of the individual C7-Cl6 alkanes from which accurately known
volumes may be taken and combined to give a C7-C16 mixture.

7.2.3 Procedure for retention time calibration: This calibration
is performed at the start of an analytical program; the mixture is
chromatographed at the start of each day. To attain the reguired
retention time precision, both the carrier gas flow rate and the
temperature program specifications must be observed. Details of the

procedure depend on the instrument being used. The general procedure is
as follows:

7.2.3.1 Set the programmer upper 1limit at 250°C. If this

setting does not produce a column temperature of 250°C, find the
correct setting.

7.2.3.2 Set the programmer lower 1imit at 30°C,

7,2.3.3 Verify that the 1instrument and samples are at room
temperature.

7.2.3.4 Inject 1 uL of the n-alkane mixture.
7.2.3.5 Start the integrator and recorder.

7.2.3.6 Allow the 1nstrument to run isothermally at room
temperature for five min.

7.2.3.7 Shut the oven door.

7.2.3.8 Change the mode to Automatic and start the temperature
program.

7.2.3.9 Repeat Steps 1-9 a sufficient number of times so that

the(re]ative standard deviation of the retention times for each peak
ts <5%.
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7.4.2.2 Inject sampie.
7.4.2.3 Start integrator and recorder.

7.4.2.4 After isothermal operation for 5 min, begin
temperature program.

7.4.2.5 Clean syringe.
7.4.2.6 Return sample; obtain new sample.

7.4.2.7 when analysis is finished, allow instrument to cool.
Turn chromatogram and integrator output and data sheet over to data
analyst.

7.5 Syringe cleaning procedure:

7.5.1 Remove plunger from syringe.

7.5.2 Insert syringe into cleaner; turn on aspirator,

7.5.3 Fill pipet with pentane; run pentane through syringe.
7.5.4 Repeat with methylene chloride from a separate pipet.

7.5.5 Flush plunger with pentane followed by methylene chloride.
7.5.6 Repeat with methylene chloride.

7.6 Sample analysis decision criterion: The data from the TCO analyses
of organic extract and rinse concentrates are first used to calculate the
total concentration of C7-C16 hydrocarbon-equivalents (Paragraph 7.7.3) in the
sample with respect to the volume of air actually sampled, i.e., ug/m3. On
this basis, a decision {s made both on whether to calcuiate the quantity of
each n-alkane equivalent present and on which analytical procedural pathway
will be followed. If the total rgan1c content is great enough to uarrant
continuing the analysis -- >500 ug/m® -~ a TCO of less than 75 ug/m3 will
require only LC fractionation and gravimetric determinations and IR spectra to
be obtained on each fraction., If the TCO 1s greater than 75 ug/m . then the

first seven LC fractions of each sample will be reanalyzed using this same gas
chromatographic technique.

7.7 Calcutlations:

7.7.1 Boiling Point - Retention Time Calibration: The required
data for this calibration are on the chromatogram and on the data sheet.
The data reduction is performed as foilows:

7.7.1.1 Average the retention times and calculate relative
standard deviations for each n-hydrocarbon.
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7.7.4.2 Convert areas (uV¥-sec) to ng/uL by dividing by the
proper weight response (uV¥-sec-ul/ng).

7.7.4.3 Multiply each weight by total concentrate volume (10
mL) to get weight of species in each range of the sample.

7.7.4.4 Using the volume of gas sampled on the total weight of
sample acquired, convert the result of Step 7.7.4.3 above to ug/m3.

8.0 QUALITY CONTROL

8.1 Appropriate QC is found 1n the pertinent procedures throughout the
method.

9.0 METHOD PERFORMANCE

9.1 Even relatively comprehensive error propagation analysis is beyond
the scope of this procedure. With reasonable care, peak area reproducibility
of a standard should be of the order of 1% RSD. The relative standard
deviation of the sum of all peaks in a fairly complex waste might be of the
order of 5-10%. Accuracy is more difficult to assess. With good analytical
technique, accuracy and precision should be of the order of 10-20%.

10.0 REFERENCES

1. Emissfons Assessment of Conventional Statfonary Combustion Systems:
Methods and Procedure Manual for Sampling and Analysis, Interagency
Energy/Environmental R&D  Program, Industrial Environmental Research
Laboratory, Research Triangle Park, NC 27711, EPA-600/7-79-029a, January 1979.
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QA/QC Plan, Revision: 2
Energetic Compound Sampling/Analysis Date: 23 May 1988

SECTION 6. SAMPLING PROCEDURES

6.1. Introduction. The POHC emissions are to be sampled in the exhaust
gas stream with a modification of the EPA Method 5 sampling train. As with
standard methodology, isokinetic sampling is conducted with the tratin.

6.2. USAEHA Sampling Train for Energetic Materials.

6.2.1. Components. The sampltng train to be used for emission testing
is shown tn Figure 6.1. The components of this modification of the EPA
Method 5 sampling train from iniet to outiet are as follows:

- Nozzle
- Pyrex®-lined probe
Cyclone eliminator (optional)
d4-inch glass-fiber filter
- 90-degree connector
Impinger No. 1, dry
180-degree connector
Impinger No. 2, dry
180-degree connector
Impinger No. 3, dry
180-degree connector
XAD-2 resin tube (vertical orientation)
- 180-degree connector
- Straight glass tube
- 180-degree connector

- Impinger No. 4, dry
- 180-degree connector
- Impinger No. 5, siiica gel

6.2.2 Special Considerations.

6.2.2.1 The probe and filter housing will be assembled in a normal
EPA Method 5 sampling box to allow heating of both the probe and the fiiter
to 248 *F + 25 °F. The impingers will be packed in an ice bath to provide
the necessary cooling of the gas sample.

6.2.2.2 The three impingers placed prior to the resin tube are
used to cool the gas to an acceptable temperature (<68 °F) and to remove
moisture from the gas sample. The coolter temperature is necessary to
ensure that the resin will function properly as a POHC collection medium.
Depending upon the temperature and the moisture content of the stack gases,
additional impingers may be added prior to the resin moduie. This decision
will be made by the project engineer based upon preliminary measurements of
or calculation of stack conditions. Recovery of the impingers before the
resin module does not depend upon the number of impingers.

®Pyrex is a registered trademark of Corning Glass Works, Houghton Park,
Corning, New York.
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6.2.3. Sampling Preparations.

6.2.3.1. Glassware Cleanup (Field/Laboratory). All glassware to
be used for sampiing or sample recovery are considered clean for use once
it has undergone a detergent wash in a sonic bath, a distilled water rinse,
and then an acetone (reagent grade) rinse. Exceptions to this rule include
the resin tubes and the separatory funnels. The resin tubes may receive
the standard glass cleaning procedures, time permitting, but there is a
1imited number of tubes available, and there is a high potential for thetr
breakage. The separatory funnels are so large that they would seriously
slow down the glassware turnaround time through the sonic bath. Both the
tubes and the separatory funnels may be cleaned by an abbreviated
procedure. This procedure calls for one or two rinses with toluene
foltowed by several acetone rinses. Acetone not only provides an
additional solvent rinse to remove contaminating organic compounds, but
helps remove the film that toluene creates on glass. Because of that film,
any glassware that was rinsed with toluene or came in contact with toluene,
and 1s scheduled to go into the sonic bath, should be rinsed with acetone
first to help extend the useful 1ife of the sonic bath solution.
Additionail glassware that may receive the abbreviated cleaning procedures
could include other high use, limited number items such as graduated
cylinders.

6.2.3.2. Resin Cleanup. XAD-2 resin is purchased by the USAEHA in
a purified form (previously cleaned by soxhlet extraction). A portion of
this resin (5 grams) will be extracted as per the procedure discussed in
Section 8 of this plan to ensure no interference compounds exist on the
resin which may impede the analysis at a jater date. The resin is not
reused, but cleanup may be required if the analysis so indicates. If the
need for cleaning the restn ever arises, the procedures recommended in
Appendix B of reference 5 will be utilized.

6.2.4. Sampling Train Assembly. Glass fiber filters [99.95 percent
effictency (<0.05-percent penetration) for 0.3 micron dioctyt phthalate
smoke particlesl for the USAEHA train configuration do not need to be
preweighed, since they will undergo organic sample recovery immediately
after sampting. Each impinger will be labeled with the run number and
impinger number. Additionally, the other key components of the train
(resin tube, filter housing, and probe wash recovery bottles) will also be
labeled with the run number (paragraph 7.2.1). The resin tube will be
packed with four 5.0 gram sections of XAD-2 resin with glass wool on both
sides of each section. Following this packing, the sampie flow direction
will be marked by an arrow on the tube wail. Once the train components are
assembied in the field laboratory, the tmpingers and resin tube will be
weighted so t:e amount of moisture collected in the train during sampling
may be determined at the end of the run. If the moisture gain in the resin
tube freguently shows a smail negative number, then that moisture value
will be disregarded. Connecting glassware behind the resin section should
be temporarily marked (e.g., with masking tape) to differentiate it from
the giassware in front of the resin.
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SECTION 8. SAMPLE RECOVERY AND ANALYTICAL PROCEDURES

8.1. Introduction. The sampling trainm has been described in detall in
Section 6 of this QA plan and for the purposes of sample recovery
procedures has three major sections. The first section is the filter and
all the components preceding it. The second major section starts with the
pback half of the filter housing and incltudes all the following glassware
(mainiy the three impingers) up to the restn module. The third section is
the resin module ftself. HWhile there are two impingers that follow the
resin module, they are not major features of the POHC sampling train since
their only function is moisture removal.

8.2. POHC Sampling Train Recovery Procedures.

8.2.1 The inftia! cample recovery starts outside the field laboratory

as the train is r s13assembled. The probe is removed from the
sampling train . The first and last impingers are also capped.
The sample box .3 the impingers and the resin module and the

sampling probe are ur-ought into the field laboratory for sample recovery.
In the field laboratory, the nozzle, probe liner, and the front half of the
filter housing are rinsed with the recovery solvent (see Table 8.1), the
solvent volume is measured, and the liquid is placed in a sample

container. The ftlter is removed from its housing and immersed in the
recovery solvent in the same container as the rinse. An additional rinse
of the probe liner/nozzie section with acetone is performed and is placed
In a separate container. This rinse will provide a QA check on the
rinse/recovery effectiveness. Figure 8~1 diagrams the recovery of the
front section of the sampiing train.

TABLE 8-1. EXTRACTION SOLVENTS UTILIZED FOR VARIOUS POHC's

Principal Hazardous Extraction
Qrganic Constituent Surrogate Compound Solvent
Nitroglycerin Ethylene glycol dinitrate Toluene
2.4=Dinitrotoiuvene 3,4-Dinitrotoluene Toluene
2,6-Dinitrotoiuene 3,4-Dinitrotoluene Toluene
2,4,6-Trinitrotoiuene 2,4,5=-Trinitrotoluene Toluene
Cyclotrimethylene- Toluene/
trinttramine (RDX} Iso-amylacetate

(5:95 by volume)







QA/QC Plan, Revision: 2
Energetic Compound Sampling/Analysis Date: 23 May 1988

8.2.2 Each of the impingers are weighed prtior to further organic
recovery steps in order to determine the exhaust gas moisture content.
Once completed. the condensate is collected and each of the first three
impingers, and their associated connections are rinsed with distilled and
deionized water. The rinse and condensate are combined and extracted three
times. These extractions are completed in separatory funnels using
shakeout techniques. Solvent volumes are based on total water volume to be
extracted at a ratio of 4 to | (water to solvent). The extraction
procedure consists of shaking the separatory funnel and its contents for
three minutes, venting freguently. The organic and water layers should be
allowed to separate to some degree, foliowed by 3 more minutes of shaking.
This settling/shaking should be conducted one additional time and then the
two layers allowed to separate to a narrow interfacial band if possible.
The organic sampie is obtained following this third shaking/settling. The
first two extracts are completed at neutral pH conditions, while the water
is acidifted for the third extraction by adding concentrated sulfuric
acid. The impingers and associated glassware are then rinsed with acetone
to provide a QA check on the water rinse/recovery procedure. Impinger
recovery is shown schematically in Figure 8.2.

8.2.3 The resin module is recovered in four sections and each section
generates three sampies. The extraction solvent (30 mL) s added to each
resin section and glass wool plug, and the samples are then subjected to
mechanical shakeout procedures (30 minutes). A portion of the solvent
solution is removed to become the first sample (10 mL: sample extract
number 1) and additional solvent is added to the resin section (10 mL).
The resin sample then receives another mechanical shakeout followed by
removal of the extract (10 mL: sample extract number 2). Additional
solvent (10 mL) is then added to the resin. Following further shakeout,
the third sample extraction ts complieted. The solvent and the resin are
left combined for additional extraction (contact) time. The third extract
is separated from the soivent/resin mixture at the USAEHA laboratories.
This third extraction is completed }ust to verify the recovery completion.
Resin module recovery is shown schematically in Figure 8-3.

8.3. Analytical Procedures.

8.3.1. In general terms, the methodology for analyzing the various
sampies generated by the recovery of the stack gas sampling train will
utilize gas chromatography. The GC's chromatographs will be equipped with
either an electron capture or a nitrogen/phosphorus detector and will
utilize capiidary column chromatography. Individual samples will be
analyzed from each portion of the sampling train. No sample combinations
or volume reductions will be utilized for samples showing positive
analyses. Volume reduction procedures may be utilized for samples that
have no detectabie or quantifiable analyte. After all the samples have
been analyzed via gas chromatography, a portion of these samples will be
submitted for confirmational analysis on a GC/MS. This analysis has the
confirmation of the GC peak as its primary objective, but in those cases
where the concentration of the target analytes (POHC and surrogate) is
large enough to overcome the sensitivity constraints of the GC/MS, the
analysis will be utilized for the confirmation of the guantitation. The
analytical procedures are discussed in detail in Appendix B of this plan.
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APPENDIX F

This Appendix contains the analytical procedures for determining the concentrations of energetic
materials in stack gas. The text has been taken from a previous QA/QC plan for the APE 1236 at the
Tooele Army Depot. Also contained in this Appendix is the Data Validation Method and the EPA
approval memeo for the AEHA STEM Methodology.
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APPENDIX A

METHOD VALIDATION DATA

1. Analytical Procedures.

1.1. POHC Compounds.

1.1.1. The detection 1imit of the analytical procedure for NG,
2.4-dinftrototuene (2. .4-DNT), and 2,6-dinitrotoluene (2,6-DNT) in toluene
is 0.025 ug/miL of solution in laboratory samples of onily the POHC
compound and toluene. Contamination of the solution by combustion
byproducts in all probability will decrease the detection limit (increase
the minimum concentration). The 0.025 pg/mL detection 1imit is based on
the amount of POHC needed to produce gas chromatographic peaks whose
heights are five times the height of the baseline noise. Taking matrix
effects into consideration and without preconcentration of the actual
samples, the overall quantitation l1imit for NG, 2,4-DNT, and 2,6-DNT is
approximateiy 2.0 to 3.0 pg per train component.

1.1.2. Multiple injections of amalytical standards of the 2,4-DNT,
2,6-DNT, and NG of 0.0% to 2.00 pg/mL were analyzed. The linearities
that were achieved for the concentration range represent the calibration
curve for the POHC compound standard solutions. The correlation coeffi-
cients obtained from the least squares anafysis of the data were 0.996 for
NG, 0.998 for 2,6-DNT, and 0.997 for 2,4-DNT (refer to Figures A-1 through
A-3). Standard solutions in the concentration range of 1 to 100 ug of
these POHC compound per 20 mL of toluene were analyzed in tripiicate (refer
to Table A-1 for these results). The average coefficient of variation for
NG obtained from the replicate analysis of the standards was 2.3 percent.
By similar analysis, the average coefficient of variation was 10.51 percent
for 2,6-DNT and 8.64 percent for 2,4-DNT. Blind controls submitted with
actual samples were analyzed 30 days following control solution preparation.
Results for the accuracy of these audit samples are presented in Table A-2.

1.1.3. Similar analyses were performed on solutions of
2,4,6-trinitrotoluene (2,4,6-TNT) in toluene and RDX in a mixture of
iso-amylacetate and toluene. The compounds, RDX and 2,4,6-TNT, are listed
here as POHC's even though these compounds do not fit into the strict
requlatory definition of a POHC. The calibration curves for RDX and
2,4,6-TNT (Figures A-4 and A-95), as with the curve for those compounds
1isted in paragraph 1.1.2., are linear with correlation coefficients of
0.987 and 0.992, respectively. Triplicate analysis was performed on
standard solutions of these compounds in the concentration range of 1 to
100 ug per 20 mt of solvent. The relative standard deviations for these
analyses are also contained in Table A-1. The average coefficient of
variation for 2.4,6-TNT was 16.63 percent, while the average for RDX was
13.85 percent. Results from the accuracy of audit samples containing these
compounds are contained in Table A-2.
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TABLE A-1. PRECISION ANALYSIS FOR STANDARD SOLUTIONS OF PCHC COMPOUNDS

Concentration Relative Standard
{ug per 20 mL solvent*) Compound Deviation (%)
1.0 2,6-DNT 4.416
4-DNT 0.565
G 3.100
X 21.680
2,4,6-TNT 32.901
2.0 2,6-DNT - -
2,4-DNT - -
NG 2.900
ROX - -
2,4,6=-TNT - -
5.0 2,6-DNT 19.973
2,4-DNT 20.736
NG 2.800
ROX 21.403
2,4,6-TNT 24.794
10.0 2,6~DNT - -
2.4-DNT - -
NG 1.800
ROX - -
2,4,6-TNT - -
20.0 2,6-DNT 13.805
Z,4-DNT 4.941
NG 2.500
RDX 10.379
2,4,6-TNT 13.137
40.0 2,6-DNT 4.335
2,.4-DNT 5.376
NG 0.900
RDX 14.643
2,4,6-TNT 6.539
80.0 2,6-0NT 6.696
) 2,4-DNT 1.882
NG - -
ROX 7.376
2.4,6-TNT 1.639
100.0 2,6-DNT 6.147
2,4-DNT 4.213
NG - -
RDX 4.040
2,4,6-TNT 2.057
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TABLE A-3. PRECISION ANALYSIS FOR STANDARD SOLUTIONS OF SURRQGATE COMPOUNDS

Conce on Relative Standard
(ug per 20 m. .civent) Compound Deviation (%)

1.0 3,4-DNT 24.871
2.4, 5-TNT 41.204

EGDN 0.43)

2.0 3,4-DNT - -
2.4,5-TNT - -
EGDN 1.620

5.0 3,4-DNT 19,058
2,4 ,5-TNT 19.864

EGDN 2.300

HMX

10.0 3,4-DNT - -
2,4,5-TNT - -
EGDN 2.500

20.0 3,4-DONT 11.209
2,4 5-TNT 13.698
EGDN 1.700

40.0 3,4-DNT 7.471
2,4,5=-TNT 30.038
EGDN 1.100

80.0 3,4-DNT 10.479
2,4,5=-TNT 12.065

EGDN - -

100.0 3,4-DNT 3.398
2,4,5-TNT 8.542

EGON - -

pt-13
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TABLE A-5. EFFECT OF SUBSEQUENT EXTRACTION ON OVERALL EXTRACTION EFFICIENCY

Sample Average Recovery (1)

Spike Level Matrix/Extraction NG 2,4-DNT 2 ,6-DNT RDX TNT
1 ug each Water/first 109 125 122 11 103
Water/second D 0 0 0 0

Resin/first 0 96 100 0 69

Resin/second 0 0 0 0 0

2 ug each Water/first B3 123 121 72 113
Hater/second 0 0 0 0 0

Resin/first 91 121 109 104 100

Resin/second 0 0 0 0 0

10 ug each Water/first 96 99 100 61 93
Water/second 0 0 0 20 0

Resin/first 60 110 118 39 78

Resin/second 0 0 0 6 7

100 ug each Water/first 89 103 97 582 9N
Hater/second 3 4 4 25 5

Resin/first 93 103 98 64 72

Resin/second 0 0 0 13 10

2.3. Shakeout and Soxhlet Extractions. Also as a result of the meeting
held with EPA in 1986, a bench scale test was conducted to evaluate the
completeness of recovery of the target compounds from the resin using
shakeout techniques. Furthermore, the size of each resin section was
increased from 2.5 to 5.0 grams, but the volume of solvent remained
unchanged (20 mL of toluene). The results for these multiple extractions
are summarized in Table A-6. For the compounds of interest, the majority
of the recovery occurs in the first extraction and under good solvent/resin
mixing the recoveries are greater than 80 percent. The spiked resins
following the third extraction were soxhlet extracted to ensure complete
recovery was being achieved. Seven solvents were evaluated for their
efficiencies towards extracting these energetic compounds in a soxhlet
apparatus. These solvents were: acetone, methylene chloride, isococtane,
toluene, pentane, acetonitrile, and methanol. A summary of the results for
determining a suitable soivent are contained tn Table A-7.
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Because methylene chioride demonstrated the greatest average efficiency for
all six compounds and because £PA methodology currently uses methylene
chloride for the soxhlet methodology, methylene chloride was used to
evaluate the effectiveness of the shakeout procedure. However, methylene
chioride does present problems in the analysis via GC with an eiectron
capture detector. £ach resin section when placed in the soxhlet apparatus
still contained interstitial solvent (toluene). Therefore, the methyiene
chioride was evaporated from the resulting sample using sample "sweat-down"
techniques until the toluene was the major concentration solvent (>95
percent). Due to the iabile nature of the target compounds, standard
solutions of the six target compounds in methylene chioride were first
subjected to the sweat-down and then redissolved in toluene. The
recoveries obtained are summarized in Table A-8.

TABLE A-B. RECOVERY OF TARGET COMPOUNDS FROM KUDERNA-DANISH
CONCENTRATION OF METHYLENE CHLORIDE SOLUTIONS

Average Recovery (%)

Spike Level NG  2.4-DNT 2,6-DONT 3 .4-DNT 2,4 6-TNT 2,4 5-TNT
2 ug 83 92 92 97 57 36

10 ug 30 97 %0 101 74 PA

50 ug 69 129 133 139 122 104

100 ug 81 108 114 118 109 84

The sweat-down of these samples even under miid conditions is not desirable.
The r ~wveries demonstrate that while some recoveries are high, the possi-
biTity still exists for loss of the POHC or its survrogate. The spiked
resins referred to above were soxhlet extracted with methylene chloride and
after correcting for the residual analyte from the third extraction, the
concentration of the analytes in the solutions from the third extract was
nondetectable at the 0.05 ug/mL level.

3. Sampling Procedure.

3.1. The.first phase of the field validation invoived the sampling of
incinerator burner exhaust by sampling trains spiked with NG, 2,4-DNT, and
2.6-DNT and the matching of the spike recoveries with those from identical
trains which received no sampling exposure. The spiking locations were the
first resin section and the first impinger prior to the sampling exposure,
and the filter following the sampling exposure. In order to facilitate
spiking the first impinger, 50 mi of distilled/deionized water was added,
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TABLE A-9. SAMPLING TRAIN SPIKE RECOVERY (INITIAL)

Average Recovery (%)/

Spike Standard Deviation (%)
Condttion® Location NG 2.,6-DNT 2.6-DNT
1X STD Train Filtter 10376 108/6 109/7
Impinger 73/18 109/7 106/9
Resin 156730 98/3 94/8
1X QA Train Filter 102/11 11273 110/2
Impinger 89/1 109/4 108/5
Resin 69/% 104/+ 106/
2X STD Train Filter 104/25 100/11 96/10
Impinger B3/44 113/1 109/3
Resin 109/5+ + 95/9
2X QA Train Filter B4/+ 67/1 62/1
Impinger 134/45 1131 106/1
Resin 768/2 12172 116/1
10X STD Train Filter 96/16 119/2 11871
Impinger 138/28 115/2 110/2
Resin 135/41 108/4 100/5
10X QA Train Filtert 85/21 124/5 - 12217
Impinger 127/4 119/3 119/3
Resin 92/15 122/3 122/4

* The baseline level (1X) from spiked analytes are as follows: 10 ug NG,
S ug 2,48-DONT, and 5 ug 2,6-DNT. Each of the spike levels are a multiple
of this baseline,

+ This note indicates either the data are limited or affected by a lost
sample, an anaiytical problem, or an original spiking error.
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TABLE A-11. MNITROGLYCERIN COLLECTION EFFICIENCY

Run Wumber 3-4 34 5-6 5-6 7-8 7-8
Train Configuration USAEHA EPA USAEHA EFA USAEHA EPA
Gas Volume Sampling .

{std. cubic Feet, dry)' 61.9 57.8 54.0 61.1 69.6 66.3
Total POHC Collected (pg) 19.7 14.5 31.1 5.6 19.7 24.1
POHEC Distribukion (X of tetal)”®

Impineer /Condenser

1st extraction al1.? 14.5 6.9 11.0 6.1 ']
2d extraction L} a 6.6 [} o o
3d extraction [} 0 o a 1] L]
Resin
st section 18.3 85.5 24.5 59.6 23.9 76.1
2d section [} 0 0 9.8 0 0
34 section 0 0 ] 0.0 ] b
4th section )] 0 0 10.1 0 0
Condensate Trap
st extraction - o 9.6 - 14.9
2d extraction - -} - o - a
1d extraction 1] - a - 0

See footnote on page A-24.
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TABLE A-12. 2.4 DINITROTOLUENE COLLECTION EFFICIENCY

Run Number 9-10 9-10 1-12 -1z 13-14 13-14
Train Configuration USAEHA EPA USAEHA EPA USAEMA EPA
Gas Valume Sampling
{(s5td. cubic feet, diy} % 8 17.0 42.0 19.9 40.4 38.)
Total PDHC Collected {mgl 127.2 127.8 14t .5 118.5 158.2 1454
POHC Distribution (X of total)"
1mpinger/Condenser
Ist extraction 52.9 1.8 49.1 25.3 57.8 25.3
2d extraction 4.6 ] 3.0 1.0 4.6 1.)
3d extraction [+] 0 [\ 0 2.0 [1]
Resin
1st section 41.1 66.1 47.9 69.1 387 56.4
2d section 1.0 1.7 [} 4.1 0 9.0
33 section [ ] 1.3 0 0.0 [/} L]
4th sectton 0 6.0 [} ] o 0
Condensate Trap
15t extraction ] - ] - 0
2d extraction 0 - 1] - I}
3d extraction - ] - [ - 0

See Footnote on page A-26.
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TABLE A-13. 2,6 DINITROTOLUENE COLLECTION EFFICIENCY

Run Wumber
Train Configuration

19-20
USAEHA

Gas Volume Sampling
{std. cubic feet, dry)

Total POHC Collected (pg)
POHC Distribution (X of total}"
Imeinger/Condenser

15t extraction
2d extraction
id extraction

Besin

st section
2d section
3d section
4th section

Condensate Trap

Ist extraction
2d extraction
3d extraction

oo
e

-
PRS-
[-N-N- B

el |
tad PP
L - NS -

o oo

2.9

119.2

1.2

* 5 zero percentage of the total 2,6 DNT collected ¥ndicates Lhat none was detected in that sample.

each sample.
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The quantitation
1imits for 2.6 DAT ranged from 1.0 pp to 3.0 pg per sample and were a function of the chromatogram complexity for
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Wﬂ 3 UNIT':.-;D STATES ENVIRONMENTAL PROTESTION AGENCY
| ~— AlR AND ENERCY ENGINEEMING AESEAACH LARORATOAT
. o AESZARCH TALAMNGLE PaAK
« —_—v . NOATH CAAQLINA ITT7T1
HEHORANDUM

DATE: August 18, 1986

SUBJECT: Current Recommendation USAEHA Sampling Train, Based on Hezting
at Researcn Triangle Park

FROM: Larry D. Jonnsan 7/ e U 4 “’b
Tecnnical Support Office (MD-62)

TQ: Betgy Willis, Chief, KN/TN Unit
Waste Engineering Section, Regian [V

As 1 result of my May 19, 1988, memo to you in which [ recammengeg
igainst use ar the sampling train progased Dy US Army Environmental
Mygiene Agency (USAEHA), | was contacted by William K. Emily of Crane
Maval Weapaons Suppart Center in Crane, Inciana, Mr, Emily Ras Deen
invelvea in prepariation of the permit application for the Naval Weapans
Station in Charieston, SC wnicn also proposed the use of tie USAEHA train,
He felt-that further ianformaticon couid De provided Dy USAZHA and askeq
to meet with us It RTP. The meeting was nela §/7/88 ana was attenued By

tnhe fallowing peapie:

William XK. Emily, Chemist, Crane Haval Weacons Sugpport Center, Crane, [¥

Davia L. Dangna=ill, Chief, Saurce Surveillance Board, USAZHA Abergesn
Preving Groung, MO

Captain Charles J. Mort, Air Pglliytion Engineering Division, USAZHA
Aberceen Proving Groung, MD

Larry D. Johnson, aesearsn Chemist. EPA/AEZRL, RTP

Merrill 0. Jacxsonr, KResearcn Chemist, EPA/AESRL, RTP

Jona H. Maryeson, Heseircn Chemist, EPA/EMSL, RTP

Quring the meeting, aew information was proviaed and was used to
clarity some af the reasans bDenina tne USAEHA procscures. The most
impartant of this infarmation was the fact that nitroylycerin hyarolyzes
reacily ana presents sampling ana-analysis preoilems cecause of tnis,
especially if neatsd quring recovery. USAEHA was concarneg with the
Saznjiet extraction steg in qur procecaures Decause aof this, ana also wantaa
to perform extractian in tne fielg in orger to remove tne nitroglycerin

from contact with wacer as quicxly as pessiple.
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After discussing this proolem and other detzilis with The group, we
arrived 2t a series of mocificazions ang requirements which we feel waoylg .
make tne USAZHA train and associated procedures acieptinie for nitro-
glycerin and dinitrotaluene ([ con‘t tnink it would be reasoninle to
let tnem use tne USAEHA train on aitrogiycarin and then require M™5 on

dinitrotaluene).
The requirements we bulieve necessary are:

The USAEHA train zust be l[gaged with at least 205 of sorzeatr insteaq
of 103. This can Be in two sSequential soroent tudes, but one is

preferantie.

1.

2. The sections of sartent must De analyzed separately (tney do this
alreagy}, ana if more tnan 102 of the total serpent caten it found

an the last section, tnen tne sampie run is void.

The extractions must be performed in the field, ang must cnns%s: ef
tnree sequential Sndke exiracsions.’

4. On tne first project to uyse the USACHA train, the extractied resin anc
filtar muss adiso De sSnipped bDacx o the lad for Scxnlet exiraczion.
The Soxnlet extracts will 0e analyzed ane any POMC founa will De accec
ta tne appropriates total for calculations of DRE. In the event tndat
significant amounts of POHC are found in the Soxnhlet extracis, USAEHA
shQuld Be required to perform tnis QC extraction on supsequent trial
burns. If no significant amount of POHC is foung, Then they snoulg
not Se required to perfarm tne Saxhler extraction en subsequent Zurns.
The cnoice of salvent for tne Soxnlet extraction fg still somewnat
open. USAEMA is concerned that taluene will require axcessive
temperatures. Hexane, pentane, or cyclanexane are aczepticle to us
(as is toluene), but tney neea tg cecide whicn is preferzole frem
tneir stincooint. Ke'll oe glad to review wnat tney preopose.

l-.l

5. The soroent tuce Or tules must be vertical ratner than horizontal,
dnd tne gas flow snouig De downwarg through the resin Ded. We realize
tnls drranyement is more aifficult for tne rielg crew, Sut Teel TNRat

T 1S necassary.

[ g0 want tg stress 2nat we've only greed T8 accept tne USAEHA
train for nitroglycerin ind ginitrotaluens. Use of the triin for quner
materiadls woulg nave to Oe negotiszea separateiy, ang all of tne EPA
personnel present fesi CRIC we SNOuld require MMS exceot in special

cases.
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] believe ['ve covered 11 the key paiats, but if I‘ve missed anytning,
pietse let me know. [ Naven't {ncludeq all the details ang reasoning
discussed, since we met for 4 whole day. ['11 Be glad to discuss any af

this material or the supject in yeneral.

M. 0. Jacksan, MD-&2

Caron Falcgoner, Region [V J. H. Margesan, MO-77A
W. K. Emily, Crane Haval UVeapans Cir

Boo Reimer, Region [V
B. L. Daugnarill, USAZHA

Gary Grass, Regien [l
Redin Aandgerson, 0SW, WH-553] Cpc. C. J. Mart, USAEHA

Sanya Stelmack, OSW, WH-58]

¢c: Beth Granam, Region [V
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APPENDIX B

ANALYTICAL PROCEDURE
ENERGETIC COMPOUNDS IN STACK GAS SAMPLES

1. Scope and Application.

1.1. This method provides procedures for the detection and
guantitation of energetic compounds from stack gas samples. The procedure
is organized into a general section, which covers those aspects of the
method which are independent of the target analyte, and specific sections
for each compound validated on the sampling train.

1.2. Samples are collected in a modification of the EPA Method 5
sampling train where a 20-gram XAD-2 resin module has been placed
downstream of three impingers. Therefore, the target compounds are
captured in both the resin and water matrices. The sampling rate is on the
order of l-cubic meter of stack gas per hour.

1.3. This method is designed for use by analysts who are experienced
in the use of a GC and a GC/MS.

2. Summary of Method. This method provides gas chromatographic operating
conditions for the analysis of energetic compounds in a suitable extraction
solvent (toluene or a mixture of toluene and iso-amylacetate). These
samples are obtained from the solvent extraction of stack sampling train
media - filter, impinger water, and resin. The target compounds are
separated in the GC by temperature programming of a capillary coiumn.

These compounds are than detected by either a nitrogen/phosphorus (NP} or
an electron capture detector (ECD). Positive results are confirmed on a
GC/MS instrument if concentrations are adequate for GC/MS instrument
detection.

3. Interferences. Any compound which has the same general retention time
as the target analyte and gives a detector response is a potential
fnterference to the analytical instruments. Laboratory reagent/solvent
blanks and extracts from the XAD-2 resin must be analyzed to demonstrate
the tevel of contamination that would interfere with the measurement.
Modification of the gas chromatographic parameters may be utilized to
circumvent interferences.

4. Safety. ‘The following safety precautions are presented as guidelines
only since safety procedures should already be in place for the amalytical
Taboratories.

4.1. Protective Equipment. Throw-away pliastic gloves, apron or
laboratory coat, and safety glasses should be worn at all times in the
laboratory areas. Skin contact with the energetic compounds and solvents
should be avoided.

B-1
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APPENDIX

ANALYTICAL PROCEDURE
ENERGETIC COMPOUNDS IN STACK GAS SAMPLES

1. Scope and Application.

t.1. This method provides procedures for the detection and
guantitation of energetic compounds from stack gas samples. The procedure
is organized into a general section, which covers those aspects of the
method which are independent of the target analyte, and specific sections
for each compound validated on the sampling train.

1.2. Samples are collected in a modification of the EPA Method S
sampling train where a 20-gram XAD-2 resin module has been placed
downstream of three impingers. Therefore, the target compounds are
captured in both the resin and water matrices. The sampiing rate is on the
order of i1-cubic meter of stack gas per hour.

1.3. This method is designed for use by analysts who are experienced
tn the use of a GC and a GC/MS.

2. Summary of Method. This method provides gas chromatographic operating
conditions for the analysis of energetic compounds in a suitable extraction
solvent (toluene or a mixture of toluene and iso-amylacetate). These
samples are obtained from the solvent extraction of stack sampling train
media - filter, impinger water, and resin. The target compounds are
separated in the GC by temperature prograsming of a capillary column.

These compounds are than detected by either a nitrogen/phosphorus (NP) or
an electron capture detector (ECD). Positive results are confirmed on a
GC/MS instrument if concentrations are adequate for GC/MS instrument
detection.

3. Interferences. Any compound which has the same general retention time
as the target analyte and gives a detector response is a potential
interference to the analytical instruments. Laboratory reagent/solvent
blanks and extracts from the XAD-2 resin must be analyzed to demonstrate
the level of contamination that would interfere with the measurement.
Modification of the gas chromatographic parameters may be utilized to
circumvent interferences.

4, Safety. ‘The following safety precauttions are presented as guidelines
only since safety procedures should aiready be in place for the analytical
laboratories.

4.1. Protective Equipment. Throw-away plastic gloves, apron or
laboratory coat, and safety glasses should be worn at all times in the
laboratory areas. Skin contact with the energetic compounds and solvents
should be avoided.
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5.4.4, Miscellaneous. Volumetric flasks with ground glass
stoppers, disposable pipets, graduated cylinders, and micro-syringes are
used for the preparation of standards, performance of dilutions, and
conducting injections to the gas chromatograph instrument.

5.5. Additional Equipment.

5.5.1. Mechanical Shaker. A roto-rack capable of 20 rotations per
minute will be used for the extraction of resin sampies.

5.5.2. Misceilaneous. Stainless steel spatulas or spoons may be
used in preparing the sampies for analysis.

6. Reagents and Solvents.

6.1. Solvents. ACS grade: toluene, acetone, iso-amylacetate.
6.2. Reagents.

6.2.1. 99.6 percent or greater purity of 2,4-DNT, 2,6-DNT, 3,4-DNT,
2,4, 6-TNT, 2,4,5-TNT, NG, and RDX (SRM's from Picatinny Arsenail).

6.2.2. ACS grade anhydrous sodium sulfate.
6.3. Miscellaneous.
6.3.1. Distiiled/deionized water.
6.3.2. Ultra high purity gas as required for GC analysis

7. Preparation of Standard Solutions,

7.1. Stock Solutions.

7.1.1. The stock standard sotutions are prepared by dissolving
0.050 grams of each potential analyte in 50 mL of acetone. Larger volumes
may be used at the discretion of the analyst. If the compound purity is
certified at 96 percent or greater, the analyte weight can be used without
correction to calculate the concentration of the stock solution.

7.1.2. These stock standards should be transferred to Teflon-
sealed screw=cap bottles, stored at approximately 40 °F, and protected from
the light by using amber colored containers. Due to the nature of the
analytes and the acetone solvent, the stock standards should be monitored
frequently for signs of degradation and/or evaporation, especiatly prior to
preparing any intermediate standards.

7.1.3. Stock standards should be replaced after 12 months or
sooner if a problem is indicated.
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surrogates) in terms of detector response versus analyte concentration. In
addition to calculating the slope and intercept of the line, the
correlation coefficient should be calculated to assess linearity. These
catibration curves should be verified throughout the dally sample groups by
the analysis of a calibration standard solution. A drift in response for
any compound which exceeds 20-relative percent difference will initiate a
recalibration of the instrument for that particular compound. For the
GC/MS instrument, standards and procedures specified by the manufacturer
should be used to tune and calibrate the instrument. A singie standard
solution should then be analyzed by the GC/MS instrument to determine the
response factor for the target compounds, to include the internal standard
(anthracene-d,,).

9. Retention Time Window Determination.

9.1. Prior to determining retention time windows, the GC instrument
should be operated for approximateiy 48 hours to allow for chromatographic
system stabilization.

9.2. Three to five injections of the mixture of target compounds should
be analyzed. From this analysis, the mean and standard deviation of the
retention t-mes for each compound will be calculated and utilized in
defining the retention time windows for the analysis. The retention time
window will be defined as + two standard deviations (+2a0) of the mean
retention time. For those cases where the standard deviation of the
retention time is zero, a value of + 0.05 minutes of the retention time
will be used as the window. Retention time windows for each target
compound must be calculated for each chromatographic column to be
utilized. The analyst may find {t necessary to modify these windows
depending upon the quantity and nature of other detectable compounds in the
field samples (i.e., matrix effects). The calibration standards that have
been dispersed among the field samples can be utilized as performance
checks with regards to retention time windows. If any of the compound
peaks fall outside the retention time window estabiished, the chromato—
graphic system should be considered out of control and corrective action
should be inftiated.

10. Sample Analysis.

10.1. An aliquot of the extracts from ail sections of the sampling
train will be placed in autosampler vials. The volume of the extract should
be known and recorded prior to removal of the aliquot of the sample.

10.2. Prior to analyzing the group of samples for that day, the
fnstrument calibration should have been performed and the retention time
windows confirmed. This data should be recorded in the project data file
on 2 dajly basis. Each sampie is analyzed in triplicate with one of the
myitilevel standards and a solvent blank placed after every sixth sample.
The group of samples should also be bracketed with caltbration standards.
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SECTION B-1
ANALYSIS OF SAMPLES/STANCARDS FOR 2,4,5- AND 2,4 6-TNT
1. Applicabjlity. This methodology is for the analysis of samples for
2,4,6-TNT as the only POHC of interest. The tsomer 2,4,5-TNT has been
spiked onto the sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column; 60 meters x 0.32 mm ID - fused silica coliumn
Coating: SE 30, 0.25 um film thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °*C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 200 *C

2.2. Detector: Nitrogen/Phosphorus
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 pm fiim thickness
Oven Temperature Program: 125 °C for 5 minutes; ramp 2 °C

per minute to 200 *C; hold 200 °*C for 10 minutes

Detector Temperature: 300 *C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 240 °C

3. Chromatograms. Example chromatograms are illustrated in Figures B-1.1
and B-1.2 for a standard solution and a field sample containing the TNT
fsomers.

B-1-1
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SECTION B-2
ANALYSIS OF SAMPLES/STANDARDS FOR 2,4-, 2,6-, and 3,4-DNT
1. Applicability. This methodology §s for the analysis of samples for

2,4- and 2,6-DNT as the POHC's of interest. The fsomer 3,4-DNT has been
spiked onto the sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 pm film thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °*C-
Carrter Gas: Heltum
Carrter Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 200 °C

2.2. Detector: Nitrogen/Phosphorus
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 um film thickness
Oven Temperature Program: 90 °C for S5 minutes; ramp 2 °C per
minute to 200 *C; hold 200 *C for 10 minutes
Detector Temperature: 300 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 280 °C

3. Chromatograms. Example chromatograms are !1lustrated in Figures B-2.1
and B-2.2 for a standard solution and a field sample containing the DNT
isomers.
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SECTION B-3
ANALYSIS OF SAMPLES/STANDARDS FOR NITROGLYCERIN
1. Applicability. This methodology is for the analysis of samples for NG

as the only POHC of interest. The compound EGDN has been spiked onto the
sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture
Injection Mode: Spilitless . 'ant time of 0.5 minutes
Column: 30 meters x 0.32 mm . sed silica column
Coating: SE 30, 0.25 um film th..aaess
Oven Temperature: 120 *C
Detector Temperature: 140 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 40 cc/sec
Injection Port Temperature: 140 °C

2.2. Detector: Nitrogen/Phosphorus
Nitrogen/phosphorus detector may not be utilized for NG analysis.

3. Chromatograms. Example chromatograms are illustrated in Figures B-3.1

and B-3.2 for a standard solution and a field sample containing
nitroglycerin and ethylene glycol dinitrate.
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SECTION B-4
ANALYSIS OF SAMPLES/STANDARDS FOR RDX

1. Applicability. This methodology is for the analysis of samples for RDX
as the oniy POHC of interest.

2. Chromatographic Conditions.

2.1, Detector: Electron Capture
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm IO - fused silica Column
Coating: SE 30, 0.25 um film thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 200 °*C

2.2. Detector: Nitrogen/Phosphorus
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica Column
Coating: SE 30, 0.25 um film thickness
Oven Temperature Program: 125 °C for 5 minutes; ramp 2 °*C

per minute to 200 *C; hold 200 *C for 10 minutes

Detector Temperature: 300 °C
Carrier Gas: Heljum
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 240 °C

3. Chromatograms. Example chromatograms are jllustrated in Figure B-4.1
for a standard solution containing RDX.
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SECTION B-5
ANALYSIS OF SAMPLES/STANDARDS FOR RDX AND DNT/TNT ISOMERS

. Applicabitity. This methodoiogy is for the analysis of samples for
6-TNT, 2,4-DNT, 2,6-DNT and RDX as the POHC's of interest. The tsomers
5-TNT and 3,4-DNT have been spiked onto the sampling train as a

]
2‘4|
2,4,
recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture (Thin Phase Column)

Injection Mode: Splitliess Mode; Vent time of 0.5 minutes

Column: 10 meters x 0.32 mm ID - fused silica Column

Coating: SE 30, 0.25 um film thickness

Oven Temperature Program: 100 °C for 1 minute; ramp 25 °C
per minute up to 225 °*C; hoid 225 “C for 2 minutes

Detector Temperature: 275 °C

Carrier Gas: Helium

Carrier Gas Flow Rate: 1 mL/min

Injection Port Temperature: 200 °C

2.2. Detector: Nitrogen/Phosphorus (Wide Bore Column)

Injection Mode: Direct on-column; 2 ulL

Column: 20 meters x 0.53 mm ID -fused silica Column

Coating: DB-S5, 1.50 ym film thickness

Oven Temperature Program: 100 *C for 3 minutes; ramp 10 *C
per minute to 225 °C; hold 225 *C for 10 minutes

Detector Temperature: 300 °C

Carrier Gas: Helium

Carrier Gas Flow Rate: 5 mL/min

Carrier Make-up Flow Rate: 25 mbL/min

Injection Port Temperature: 130 °C

3. Chromatograms. Example chromatograms are illustrated in Figures B8-5.1
for a standard solution containing the target compounds.
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SECTION B-6
CONFIRMATIONAL ANALYSIS 8Y GC/MS

1. Applicability. This me- *s for the confirmational analysis
performed on the samples in ‘ovide confirmation of the
quantitation obtained by GC/ECUL N if possible. Otherwise, the
fdentification of the target compc anfirmed.

¢. Chromatographic Condttions.

Injection Mode: Splitless for 1.2 minutes Injection

Volume: 2 - 3 ul

Column: 30 meters x -.32 mm ID - fused stlica Column

Coating: DB-5 (permanent bonded SE54), 0.25 um film thickness

Oven Temperature Program: 150 °C for 1 minute; ramp 8 °C per
minute up to 285 *C; hold 285 *C for 20 minutes -

Carrier Gas: Helium

Carrier Gas Flow Rate: 10 psi at inlet

Injection Port Temperature: 150 *C

Internal Standard: Anthracene -« 0,4

3. Mass Spectrometric Conditions.

Interface: Direct (fused silica column inserted directly into
source champer)

Ionization Mode: Electron Impact

Electron Energy: 70 eV

Scan Rate: 1 scan per second

Scan Mass Range: 35-350

4. Chromatograms/Spectra. Reconstructed ion chromatograms and mass
spectra of the analytes are shown in Figures B-6.1 through B-6.6.
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SECTION 1

PROJECT DESCRIPTION

The objective of this project is to conduct a trial burn test of a deactivation furnace (Figure
G.1) located at the Seneca Army Depot in Romulus, New York. The primary objective of
the trial burn is to determine the fate of selected principal organic hazardous compounds
(POHCs). Other important objectives are to determine the concentration of POHCs,
selected metals, particulate matter, carbon monoxide (CO), oxygen (O,)} total hydrocarbon
(THC), nitrogen oxides (NO,), Dioxins and Furans in the stack gas. Waste feed
characteristics (heat content, density, viscosity, ash content, halogen content, etc.) will be
based on military specifications for the ammunition being deactivated. This data will be used
together with furnace process data and source test data to determine if the furpace can
comply with EPA regulations regarding the destruction of hazardous waste.

This project will involve evaluating the furnace as it operates under nine different test
conditions. Each test condition represents a different "worst-case” feed scenario. For
example, test condition 1 willbe the worst case condition for the POHC, hexachloro benzene
(HCB). The planned testing for this test condition will focus on the collection of data that
will enable a determination to be made as to the ability of the furnace to satisfactorily destroy
the POHC, HCB. The waste feed for each test condition will be a munition item or a bulk
explosive. During test condition 1, HCB willbe spiked into the waste stream. Feed rates will
be monitored with an automatic waste feed system and waste characteristics will be based on
military specifications for manufacture. (Sampling the waste feed stream is too dangerous.)
Furnace stack gas during each test condition will be evaluated by using 40 CFR Part 60
Appendix A reference methods, SW-846 Sampling and Analysis methods, Boiler and
Industrial Furnace Methods Manual methods and the Sampling Train for Energetic Materials
(STEM) method from the Army Environmental Hygiene Agency. This data willbe combined
with munition feed data to calculate the destruction and removal efficiency of the furnace.

Table G-1 summarizes the overall test program and identifies the waste feed, feed rate,
sampling method, analytical method, frequency of collection and the parameter to be
measured,

Page G-1
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TABLE G-1
OVERALL TEST PROGRAM SUMMARY
Munition Item Feed Parameter Sampling Analytical Frequency of
Test | Item No. | Rate (Item/Hr) Parameter Feed Rate Method Method Collection
(Lb/HR)
1 182 HCB SW-846 Method 0010 | SW-846 8120 3 Runs/Test
2 182 TCE SW-846 Method 0030 | SW-846 Meathod 8010 | 3 Runs/Test
3 143 19,146 NG 44,39 AEHA STEM AEHA STEM 3 Runs/Test
4 49 8,000 DNT 26.86 AEHA STEM AEHA STEM 3 Runs/Test
5 57 6,377 Particles 98.17 EPARMS SW-846 8010 3 Runs/Test
Barium 22.21 BIF Metals Method 3 Runs/Test
6 120 375,601 Antimony 5.02 BIF Metals Method SW-846 8010 3 Runs/Test
7 127 3,163 Chromium 0.04 BIF Metals Method SW-846 8010 3 Runs/Test
8 200 220 Lead 16.07 BIF Metals Method SW-846 8010 3 Runs/Test
9 23 22,500 Dioxin/Furan 3.09 EPA RM 23 EPA M23 3 Runs/Test
Precursor
Max Waste (DEP) 204
Pape G-13
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During each test condition, DF performance data will also be gathered to evaluate CO, O,,
THC, and NO, stack gas concentrations. Combustion chamber temperatures and pressures,
combustion air flowrates, auxiliary fuel feed rates and other significant process data will be
gathered during each test condition. Table G-2 summarizes the process data collection
program; it outlines the parameters being monitored and establishes the frequency for this
monitoring,

Page G4
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TABLE G-2
OYERALL PROCESS MONITORING SUMMARY
Parameter Monitoring Frequency

Kiln Outlet Temperature (°F) Continuous
Afterbumer Qutlet Temperature (°F) Cootinuous
Stack Gas Velocity (fps) Continuous
Kiln Pressure (in H,0) Continuous
Kiln Rotation (rpm) Once per Test
PEP Waste Feedrate (Ib/hr) Continuous
Waste Feedrate (items/hr) Continual Counting
Baghouse Pressure Drop (in H,0) Continuous
Cyclone Pressure Drop (in H,0) Continuous
Baghouse Outlet Temperature {°F) Continuous
CO Level (ppm) Continuous

0, Level (%) Continuous
Fuel Usage (gph) Continuous
HTHE® Exit Temperature (°F) Continuous
LTHE® Exit Temperature (°F) Contiouous

" High Temperature Heat Exchanger
@ Low Temperature Heat Exchanger

Page G-5
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SECTION 2
PROJECT ORGANIZATION AND RESPONSIBILITY

The project organizational chart shown in Figure G.2 illustrates the relationships among
management, staffing, and quality assurance for the state agency, SEAD, and Engineering-
Science (ES).

2.1 PROGRAM MANAGEMENT

The facility-designated signatory and program manager at SEAD is Mr. Randy Battaglia, The
ES project manager is Mr. Michael Duchesneau. Mr. Duchesneau will ensure that the
sampling/analysis teams meet their assigned project scope, scheduling and cost requirements.
The ES project manager (PM) will report to the SEAD program manager. The ES PM will
coordinate the daily activities of the field sampling and the analytical teams, ensuring that they
understand their respective roles, and that they deliver all samples or results according to
project requirements. The ES PM will provide a direct line of communication to the State
Agency’s project officer and will ensure that all data is reported to the agency in an
acceptable format and will work closely with the ES Quality Assurance Coordinator (QAC)
to maintain the data quality of this QA plan. The ES QAC for this project is Dr. Dennis
Falgout. The responsibilities of the QAC are detailed in the following sub-section.

Reporting to the ES PM will be the ES field sampling manager (Mr. Jon Bolstad) and the
ES analytical manager (Ms. Donna Hurley). Mr. Bolstad’s responsibility will be to manage
the field sampling activities and to ensure that the necessary sampling and monitoring
activities have been carried out correctly and in conformance with the Trial Burn Plan and
this QA/QC plan. Ms. Hurley will be responsihle for supervising and coordinating recovery
and analytical activities in the field and in the laboratory. Resumes of the ES personnel are
provided in Attachment G-1.

2.2 RESPONSIBILITY AND AUTHORITY OF THE QA COORDINATOR

The QAC will coordinate or conduct field and laboratory audits to ensure that the quality
assurance/quality control activities that are presented in this QA/QC Plan are implemented,
Independent of all personnel involved in the technical program, the QAC will submit audit
reports to the program manager. Specific duties include:

Page G-6
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- Assist in the development and review of the trial burn protocol and test plan;

- Monitor the quality of data collected;

- Report QA results and information and suggest/document corrective actions when
required;

- Maintain current version of all measurement procedures to be used; and

- A written independent assessment of overall data quality to be submitted with the trial
burn report.

The QAC has the authority to stop or change sampling and analytical activities, if necessary,
to ensure data quality goals. Dr. Falgout is the ES Eastern Region Quality Assurance
Officer. In this position, Dr. Falgout regulariy provides independent reviews of ES projects
for conformance to established QA/QC criteria.

2.3  RESPONSIBILITY AND AUTHORITY OF SAMPLING AND ANALYSIS GROUPS

Sampling and field analysis activities will be performed by ES personnel under the direction
of the field team leader. Field sampling, process monitoring, and quality control functions,
will be conducted under the field team leader’s direction.

The analytical manager will supervise the sample recovery and field extractions during this
project. 'This person will also be responsible for the general coordination of laboratory
activities with the field sampling team and with the QAC and project manager.

Laboratory sample recovery and analytical work will be supervised by the analytical laboratory
manager. The analytical laboratory will have a designated project coordinator who is
responsible for preparation of sorbents and other collection media, and for the coordination
of source test sample preparation and analysis.

Page G-8
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SECTION 3
QUALITY ASSURANCE AND QUALITY CONTROL
OBJECTIVES

The precision objectives for measurements are shown in Table G-3. These are based on the
relative percent difference of duplicate analyses, or split samples. Accuracy objectives shown
in Table G4 are based on the percent bias in the analyzed value of standards or spikes of
known quantity and composition of the total number of samples collected and analyzed.

Representative sampling of stack gases will be achieved by using standard EPA procedures.
Representative sampling of fly ash from the heat exchangers, cycione, and baghouse will
accomplished by collecting all the ash at a location at the end of each run and thoroughly
mixing it prior to sampling. Laboratory analysis of the ash is expected to require 500 to 1,000
grams. A visual inspection of each ash hopper will determine if sufficient ash is present for
collection. If there is not a sufficient amount of ash at the end of each run, then ash will
be collected at the end of each test condition. During the miniburn, more information will
be gathered regarding the accumulation rate of fly ash.

Completeness objectives for sampling and analysis of each parameter have been established
as 100%. Completeness is defined as the amount of valid data collected for a measurement
system compared to the planned amount of data to be collected during normal operating
conditions. During the trial burn, each test condition requires three valid sample runs for
the selected parameter(s) to meet the 100% completion objective.

During each sample run, field blanks, trip blanks and reagent blanks will be collected
according to the method being performed. A field blank for the MMS5-style sampling trains
will consist of a complete train that is carried to the source test location and leak checked.
After the leak check, the train is capped and then set aside for the duration of the sampling
event. At the conclusion of the sampling event the field blank train is leak checked again and
then recovered and submitted for analysis as if it were a sample.

Page G-9
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TABLE G-3
QA OBJECTIVES FOR PRECISION AND COMPLETENESS OF EACH MAJOR MEASUREMENT
Measurement Parameter No. of No. of No. of Precision Goals S&A Completeness
Samples Field Blanks™ Trip Blanks® Goals (%)

POHC (MM35) 6 4 4 NA 100
POHC (VOST)

POHC (STEM) 3 1 1 NA 100
Particulate Matter (M3) 3 NA 1 NA 100
Metals (BIF Metals) 12 NA 4 NA 100
Dioxins and Furans (M23) 3 3 3 NA 100
Stack Gas Volumetric 32 NA NA NA 100
Flowrate (M2)

CO,, O, (M3) 32 NA NA 0.2% 0,, CO, © 100
CO, O, (CEM) Continuous NA NA 5%@ 100@
Moisture (M4) 32 NA NA NA 100
NO, (M7E) Continuous NA NA 5% 100
THC (M25A) Continuous NA NA 5% 100®

NA = Not applicable

® One field blank per day of source testing will be collected

® Reagent blanks, filter blanks, and sorbent trap blanks

©  Absolute

@ Based on high-range span gas at full-scale

! Completeness is based on 40 CFR Part 60, Appendix F requirements for continuous emission monitors.

"
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TABLE G4
QA OBJECTIVES FOR ACCURACY OF EACH MAJOR MEASUREMENT
Measurement No. of No. of Accuracy Goals No. of Accuracy Goals
Parameter Samples Spikes Spikes % Reference Reference Standards
Recovery Standards
POHC (MM5) 6 6 surrogate 50-150% 5 CAL <30% RSD of RRF Avg.
1 POHC 50-150% 11CC 70%-130% Theoretical

1 CCC +30% of RRF

POHC (VOST)

POHC (STEM) 3 1 blind 70-130% 5 CAL CORR = 0.99

3 surrogate 75-125% 1CCC 30% DIFF from CAL RF

Particulate 3 NA NA NA NA

Matter (MS5)

Metals (BIF 12 at least 2 70-130% 2 to 5 CAL CORR >0.995

Metals) 2 CCC 90-110% (flame)
11CC 50-110%

Dioxins and 3 3 surrogate 70-130% 5 CAL M23 Section 6.1.1

Furans (M23) 1 CCC M23 Section 6.1.2.1
1 Audit M23 Section 8

Stack Gas 32 NA NA NA NA

Volumetric

Flowmte (M2)

CO,, 0, (M3) 32 NA NA 1 0.2 or 0.3%™

CO, 0, (CEM) Continuous NA NA 1 The greater of 10% of PTM

or 10 ppm®

Moisture (M4) 32 NA NA NA NA

NQ, (M7E) Continuous NA NA 1 20%©

THC (M25A) Continuous NA NA 1 20%®

NA = Not applicable PTM = Performance Test Method

CAL = Calibration Standard ICC = Initial Calibration Check

RSD = Relative Standard Deviation RRF = Relative Response Factor

CCC = Continuing Calibration Check CORR = Correlations Coefficient

® The accuracy goal is dependent on the stack gas conceatrations of CO, and O, as per Method 3.

®} This is a relative accuracy (RA) that applies to the CO monitor as described in the Methods Manual for
Compliance with BIF Regulations. As per the BIF Methods Manual, there is not an RA for the O, analyzer, It
is incorporated into the CO RA calculation.

© 40 CFR Part 60, Appendix F.

@ 40 CFR Part 60, Appendix A, Method 25A,
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SECTION 4
SAMPLING AND MONITORING PROCEDURES

The primary sampling site is in the exhaust from the APE1236. Sampling at this location will
permit the calculation of the destruction and removal efficiency (DRE) of the POHCs in the
waste fuel. Other sampling streams that are important are the fly ashes generated at the two
heat exchangers, the cyclone and the bag house. Composition of the APE 1236 waste feed
(munitions) will be determined from munition specification data.

This section describes the proposed sampling sites and sampling and analytical methods. The
methods specified in this plan will be those described in 40 CFR Part 60 Appendix A: SW-
846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition; and
the EPA Methods Manual for Compliance with the BIF Regulations. The exception to this
will be the sampling and analytical methods used to sample energetic compounds in stack gas
and fly ash. These methods have been established by the United States Army Environmental

Hygiene Agency (AEHA) and are presented in Attachment B. Generally, the sampling and
analysis methods that have been selected are EPA methods or EPA-approved methods.
Table G-5 summarizes the sampling and analysis plan.

4.1 SAMPLING PLAN
The sampling plan has been developed by following the approach described below:

L. Assemble available data
- process diagrams
-  equipment drawings
- production data (schedule, frequency, rate, etc.)
- flow data
- existing sampling points
- chemical characterization data of stream to be sampled
- process variables to be measured routinely
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TABLE G-5
TRIAL BURN TESTING SUMMARY
Analysis Sampling Method Collection Test Series Sample Preparation Analytical Method
Parameters Frequency Number
STACK GAS
Particulate Reference Method 5 3 runs/test series 4 NA{D Reference Method 5
Marter
Stack Gas Reference
Volumetric Method 2 3 runsftest series
Flowrate #ll NA NA
Temperature Reference Method 2 3 runs/test series all NA NA
Moisoure Reference 3 runs/test series all NA NA
Method 4
CO,, 0, Reference 3 runs/test senes all NA Reference
Melhod 3 and CEMs and Continuous Method 3 and CEMSs
NO, Reference Contimuous all NA Reference
Method 7E Methods 7E
CcO CEM Continuous all NA NDIR
THC Reference Continuous all NA Reference
Method 25A Method 254
POHCs
(HCB) SW-846 Method 0010 3 runs/test series 1 SW-846 Method 0010 SW-846 Melhod 8120A
(TCE) SW-846 Method D030 3 runs/iest series 2 SW-846 Methods 5040 SW-846 Methad 5040(8240)
3 runs/test series 3 AEHA STEM Melhod AEHA STEM Method
{NG) AEHA STEM Methad (2) 3 runsftest series 4 AEHA STEM Method AEHA STEM Method
{DNT) AEHA STEM Method
Barium BIF Merals Method({3} 3 runs/est series 5 BIF Merals Method SW-846 Method 6010A
Antimony BIF Meuals Method 3 runs/test series 6 BIF Metats Method SW-846 Method 6010A
Chromium BIF Metals Method 3 runs/test series 7 BIF Meials Method SW-846 Method 6010A
Lead BIF Metals Method 3 ruas/test series 8 BIF Metals Method SW-846 Method 6010A
Dioxins/Furans Reference Method 23 3 runsfest series 9 Reference Methad 23 Reference Method 23
FLY ASH
HCB Trowel Method (8007) 3 samples/series 1 SW-846 Method 3540 5W-846 Methad 8120A
TCE Trowel Method (S0)7) 3 samples/series 2 SW-846 Method 5030 SW-846 Method 8010
NG Trowel Method (5007) 3 samples/series 3 SW-846 Method 3540 AEHA STEM Method
DNT Trowel Method {8007) 3 samples/series 4 SW-846 Method 3540 AEHA STEM
13 RCRA Trowel Method (5007} 3 samples/series All SW-846 Method 1311 SW-846 Method 6010A
Metals 5W-846 Method 3050 SW-84 Method 7471
Dioxins/Furans Trowel Method (S007) 3 samples/series 9 SW-846 Melhod 8280 SW-846 Method 8280
(1) Not Applicable
(2} Army Environmental Hygiene Agency Sampling Train for Energetic Materials
(3) Boiler and Industrial Fummace Metals Method
(4) Arthur D. Little, "Sampling and Analysis Methods for Hazardous Waste Combustion” EPA-600/8-84-002, PB84-155845, February 1984
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II.

I1.

Iv.

Conduct presampling site evaluation:

complete data acquisition (flow rates, temperature, production schedule, verify
normal operation, identify type and frequency of process upsets and or
equipment malfunctions)

locate all sample streams and sampling points

identify ease of access to sampling locations (make or recommend modifications
when necessary)

determine appropriate protective sampling gear

set-up means of obtaining relevant process data

Prepare site-specific sampling plan:

prepare a detailed test plan based on information gathered in I and II (collection
method for each type of sample, numbers of samples to be collected, total
number of samples to be analyzed, sampie handling procedures, and QA/QC
Measures)

identify process data and method of collection

estimate scheduling for sampling and analysis .

submit test plan for State Agency approval and make modifications as required

Conduct Miniburn

Conduct sampling:

make presampling preparation (clean and pack sample containers, necessary
protective equipment, appropriate sampling equipment, record books, chain of

' custody forms, and sample identification labels)

conduct sampling according to the test plan

obtain data on plant operating conditions during sampling
provide for field duplicates, blanks, splits, and spikes
preserve and ship samples

deliver samples for chemical analysis

clean-up of sampling gear
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VI.  Prepare report on sampling rationale, methods, analytical results, processes description,
and process parameters:
- evaluate data
- provide summary and conclusions
- submit draft report for review

The miniburn described in this sampling approach will consist of three test conditions.
Conditions 1, 4, and 5 will be tested during the miniburn. These conditions were selected
since they will provide an initial evaluation of the furnace performance for the POHCs with
the highest incinerability ranking (HCB), the lowest heat of combustion (NG), and the
munpition feed with the highest ash and barium content, Results from the miniburn will be
used to fine-tune the sampling plan to be certain that the trial burn data will be acceptable
and appropriate for evaluating the furnace performance.

4.2 WASTEFEEDS (W, FOR POHCS)

Waste feed to the APE 1236 is monitored and controlled by the Automatic Waste Feed
System (AWFS). After a munition has been selected, its descriptive name is entered into a
computer that controls the AWFS. The computer checks a programmed database and sets
the waste feed rate for the AWFS. When the munition is placed on the AWFS scale, the
computer evaluates the munition weight and determines if the feedrate will exceed the
pre-programmed limit, The weight of the munition load is recorded by the computer and
saved to a database for future access. These data will be used to calculate the DRE of the
furnace,

4.3 POHCs (Wy)

4.3.1 Modified Method 5 Sampling Train

Summary of Method

Gaseous and particulate poliutants are withdrawn from an emission source at an isokinetic

sampling rate and are collected in multicomponent sampling train. Particles that condense
at or above a temperature of 120 + 14° C (248 + 25° F) are collected on a heated glass
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fiber filter, and gases are sorbed onto a packed column of XAD-2 resin. Uncombined
moisture is collected in a series of chilled glass impingers. The sample fractions are recovered
and analyzed using high resolution chrematography to determine the amount of target
analytes coliected. The method is applicable for the collection of semi-volatile organic
compounds with boiling points between 100° C (212° F) and 350° C.

Description of Sampling Equipment

The Modified Method 5 (MMS5) sampling train is based on the EPA Method 5 sampling train,
but includes added components for the capture of semi-volatile organic species (Figure G.3)
The sampling train consists of a stainless steel or glass nozzle; a glass probe liner with a
heating system capable of maintaining the sample gas temperature at 248 + 25° F; a type-S
Pitot tube/dual manometer system to measure stack gas velocity pressure; an in-stack
thermocouple capable of measuring the stack temperature to within 1.5 percent of the
minimum absolute stack temperature; a glass filter holder with a glass filter frit support
housed in a filter heating system capable of maintaining a temperature of 248 + 25° F; an
organic sampling module; a moisture condenser; and a pump and metering system.

The organic sampling module consists of three components: a water-cooled gas conditioner,
a sorbent trap, and a moisture knock-out trap. The gas conditioner consists of a condenser
coil which is surrounded by a water jacket through which ice water is continuously circulated.
The condenser is designed to ensure that the temperature of the sample gas leaving the
conditioner does not exceed 20° C (68° F). The second component of the organic sampling
module js a sorbent trap that contains approximately 20 g of the porous polymeric resin. The
sorbent trap is outfitted with a water jacket through which ice water is continuously
circulated, such that the internal gas temperature is maintained at a temperature of 17 + 3°
C (62.5 £ 5.4°F). The sorbent module is outfitted with a thermocouple well into which a
thermocouple can be inserted to monitor the internal gas temperature. The last section of
the organic module consists of a moisture knock-out trap, which is simply an impinger with
a shortened stem, so that the sample gas cannot bubble through the collected condensate
during sampling.
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FIGURE G.3
METHOD 23 AND SW-846 METHOD 0010 SAMPLING TRAIN
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The moisture condenser ensures that the volume measured by the dry gas meter is free of
moisture and also allows for the calculation of the stack gas moisture content via Method 4.
The condenser consists of four impingers connected in series with leak-free ground glass
fittings. The first impinger is a modified Greenburg-Smith impinger which is charged with 100
ml of high performance liquid chromatography (HPLC)-grade water, and the second impinger
is a standard Greenburg-Smith which is also charged with 100 ml of HPLC-grade water. The
third and fourth impingers are modified Greenburg-Smith impingers. The third impinger is
empty, and the fourth contains a known mass of silica gel as a final water trap and to protect
the sample pump and meter. The metering system consists of a vacuum gauge, leak free
pump, a dry gas meter capable of measuring volume to within 2%, and thermocouples capable
of measuring the dry gas meter temperature to within 5.4° F.

Description of Operation

After the sampling location and minimum number of sampling points have been determined,
the stack pressure and temperature and the range of velocity heads are measured, and the
moisture content is determined or estimated based on knowledge of the process. A nozzle
size is selected based on the range of velocity heads such that it is not necessary to change
nozzles during a run to maintain isokinetic sampling rates, and the differential pressure gauge
is checked to ensure that it is capable of measuring the range of velocity heads.

A total sampling time is selected such that the sampling time per point is not less than two
minutes, and that the sample volume collected meets or exceeds the minimum required
volume. This volume is based on the expected concentration of the semi-volatile species
present in the exhaust stream and the detection limit of the analytical method that will be
used. A sample volume of at least three dry standard cubic meters (105.9 dscf) will be
collected. During this trial burn, each MM35 sampling run will last for three hours. Prior to
starting the sampling run, the portholes are cleaned to minimize the chance of sampling
deposited material.

Because of the number of additional intercomponent connections in the Semi-VOST train
which increase the possibility of leakage, a pre-test leak check is required. After the sampling
train has been assembled, the filter and probe heating system are activated the allowed to
stabilize at the desired operating temperatures. The sampling train is plugged off at the
nozzle and a vacuum of fifteen inches Hg is applied to the train. Leakage rates in excess of

Page G-18
ViEnvir\Seneca\Trlbrm\Appendin, G






Seneca Army Depot, Romulus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

four percent of the average sampling rate or 0.02 cfm, whichever is less, are unacceptable.
Silicone stopcock grease, which may be used on a Method 5 sampling train, is not allowed on
the Modified Method 5 sampling train due to the possibility of analytical interference with
the target analytes.  If it is necessary to stop a sampling run during a test to replace a
component of the sampling train, a leak check is conducted at the highest vacuum observed
up to that point in the test before the sampling train is disassembled. Before resumption of
the sampling, a leak check similar to the pre-test leak check is conducted.

At the beginning of each run, operational and run specific data, including the initial dry gas
meter reading, are recorded at the top of the Particulate Field Data Sheet (Figure G.4.) The
readings required on the data sheet are recorded at the end of each sampling time increment,
when changes in flow rates are made, before and after each leak check, and when sampling
is halted for any reason. The Pitot lines and manometer level are checked periodically to
ensure accurate measurements of velocity head and sample flow rate.

To begin sampling, the probe nozzle cap is removed and the operating temperatures are
verified. The probe is inserted into the stack to the first sampling point and the pump is
immediately started. The sampling rate is adjusted rapidly to isokinetic conditions, and
sampling is conducted for the previously determined time at each traverse point. During the
sampling run the sampling rate is maintained within + 10% of the true isokinetic sampling
rate and the temperature of the probe and filter holder are maintained at 120 + 14° C (248
+ 25° F). If the pressure drop across the filter becomes too large, making isokinetic
sampling difficult to maintain, the filter may be changed. A leak check is performed before
and after such changes.

At the end of the sampling run, the course adjust valve is closed and the probe is removed
from the stack. The pump is turned off, a final dry gas meter reading is taken and a post-test
leak check is performed. The post-test leak check is conducted in the same manner as the
pre-test leak check except that the vacuum placed on the system is equal to, or slightly
greater than the maximum vacuum observed during the sampling run. The maximum leakage
rate allowed is 0.02 cfm. If the post-test leakage rate exceeds 0.02 cfm, the run is invalidated.
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Sample Recovery

When the probe is removed from the stack, it is allowed to cool. The nozzle is cleaned of
all external particulate matter and capped to prevent contamination or loss of sample. After
the final leak check, the sample train is disassembled and all openings are capped. The
probe, filter assembly, organic module, and the impingers are removed to the cleanup area.
At the sample clean-up area, the contents of the sampling train components are quantitatively
recovered into glass storage containers and logged into the field sample log.

Container No. 1 consists of the glass fiber filter/petri dish set. The exposed filter is removed
from the filter holder using tweezers and carefully transferred to its original petri dish. Any
loose particles that are present in the front-half of the filter holder are carefully brushed into
the petri dish, as is filter material that may be attached to the filter frit. The interior surfaces
of the nozzle and probe are washed with a 1:1 solution of pesticide-grade methanol/methylene

chloride into a pre-cleaned glass storage bottle, which comprises Container No. 2. The probe
liner is brushed with a nylon brush until no visible particles appear in the wash, and the liner
is rinsed a final time with the solvent mix. The cyclone bypass (if used), and front half of the
filter holder are also rinsed with the solvent mix and collected with the probe rinse. A sample
label is filled out an attached to the outside of the bottle, the liquid level is marked, and the
lid is wrapped with Teflon® tape. Container No. 3 consists of the sorbent trap section of the
organic sampling module. The sorbent trap is removed from the sampling train and tightly
capped using ground glass fittings and impinger clamps. The trap is then wrapped in
aluminum foil, labeled, and placed inside of a leak-proof bag. The trap is then stored on ice
for shipment to the analytical laboratory.

The weight of the condensate in the knock-out impinger is measured by weighing the
impinger and condensate to the nearest milligram. The condensate is then transferred to a
pre-cleaned glass sample bottle, which comprises container No. 4. The back-half of the filter
holder and the gas condenser are visually examined to determine the presence of condensate.
If any is present, the volume is added to the knock-out impinger and weighed and recovered
with that impinger. A sample label is filled out and attached to the outside of the sample
bottle, the liquid level is marked and the cap is wrapped in Teflon® tape. Container No. 5
consists of a methanol/methylene chloride rinse of the back-half of the filter holder, the gas
condenser and the condensate knockout impinger. The rinses from these components are
collected in a pre-cleaned glass bottle a label is filied out and attached to the outside of the
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bottle, the liquid level is marked, and the cap is wrapped with Teflon® tape. If brushing of
any of these components is required, the brush is rinsed with the solvent solution, and the
rinse is collected into Container No. 5.

The three impingers behind the condensate knockout are individually weighed and then the
contents of these impingers are recovered for analysis. The contents are transferred into a
pre-cleaned glass bottle, and a label is filled out and attached to the outside of the bottle.
The liquid level is marked and the cap is wrapped in Teflon® tape. The silica gel impinger
and its contents are weighed together and subtracted from the initial weight of the impinger
and its contents. A note indicating the color and condition of the silica gel is made on the
sample recovery data sheet to record whether moisture break-through has occurred.

Sample Train Pre-test Preparations
Glassware Cleaning Protocol

1. Acetone rinse with reagent-grade acetone.

2, Four-hour hot detergent soak using Alconox or other suitable glassware cleaning
detergent.

3. Hot tap water rinse.

4, Bake for 12 hours at 250° C,

5. Four-hour chromic acid soak. Alternatively, a two percent v/vsolution of ChemSolv
concentrate from Malinkrodt may be used.

6. Hot tap water rinse.

7. Distilled, deionized water rinse.

8. Acetone rinse with pesticide-grade acetone.

9. Methyiene chloride/methanol rinse with a 1:1 solution of pesticide-grade methylene

chloride and methanol.
Filter Preparation Protocol

Petri dishes are purchased new and are washed with distilled, deionized water followed by
acetone and are dried at 105° C for 1 hour. The petri dishes are allowed to cool, and are
marked with a unique identifying code. One filter is assigned to each numbered petri dish,
and the combination is thereafter treated as a single unit.
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XAD-2 Resin Preparation Protocol

XAD-2 adsorbing resin used in the sorbent trap must be carefully extracted and dried prior
to its use in the field, whether the resin used has been purchased new or is being recycled.
The resin preparation involves repeated extractions with Type II distilled, deionized water,
methyl alcohol, and methylene chloride. Extractions may be conducted using a giant Soxhlet
extractor ot a continuous extractor which has been constructed according to specifications
outlined in "Test Methods for Evaluating Solid Waste, Physical Chemical Methods, Field
Manual, Volume II SW-846",Part 1Il, Chapter 10, Method (010, Appendix A, "Preparation
of XAD-2 Sorbent Resin.” Initially, the resin is rinsed in a beaker with Type II water, then
the resin is extracted for 8 hours with Type II water. This is followed by a 22-hour extraction
with methyl alcohol, a 22-hour extraction with methylene chloride, and a final 22-hour
extraction with fresh methylene chloride. After the extractions, the cleaned XAD-2 resin is
dried using the fluidized bed technique by gently passing a stream of nitrogen through a bed
of XAD-2 resin. Before its use in the field, the prepared XAD-2 resin is subjected to three
quality assurance checks to evaluate it acceptability for use. The quality control results must
be reported for each batch of resin extracted. The control procedures consist of analyzing
the prepared resin to determine: 1) the amount of residual methylene chloride on the resin,
which must be shown to be less that 1,000 ug/gof resin; 2) the amount of residual extractable
organic, which must be less than 20 pg/ml of extract; 3) the presence of any of the target
analytes in the resin extract in concentration greater that 25 pg/ml, and 4) the amount of
residue remaining after the extract is dried, which must be less than 0.5 mg. The QA/QC
procedures are conducted on a 20 g sample of the prepared resin. If any of the results of the
QA/QC checks exceed the acceptable limits, the resin is re-extracted.

Description of Sample Analysis

The sample train fractions are spiked with surrogate standards, extracted and concentrated
to volumes of approximately 1.0 ml prior to analysis by Gas Chromatography/Mass
Spectrometry (GC/MS). GC/MS with fused-silica capillary columns is the primary analytical
tool for the measurement of emissions from hazardous waste incinerators. Prescreening of
the sample extracts is often conducted using GC/FID (flame ionization detector) or GC/ECD
{electron capture detector), to determine the analytes present in the sample and their
approximate concentrations in the sample extract,
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4.3.2 Energetic Materials Sampling Train

Summary of Method

Particulate matter and organic materials are withdrawn isokinetically from the source and
collected on a glass fiber filter, in a series of three chilled impingers, and in a chilled resin
tube which contains approximately 20 grams of porous polymeric adsorbing material (XAD-2
resin). The fractions are recovered, extracted, and analyzed using GC/ECD, GC/NPD, and
GC/MS.

Description of Sampling Equipment

The energetic materials sampling train has been developed and used by the US Army
Environmental Hygiene Agency (USAEHA). The sampling method is based on the US EPA
Modified Method 5 sampling train, and is designated AEHA MMS5. The sampling train is
similar to the Method 5 train, and consists of a stainless steel or glass nozzle; a glass probe
liner with a heating system capable of maintaining the sample gas temperature at 248 + 25°
F; a type-S Pitot tube/dual manometer system to measure stack gas velocity pressure; an
in-stack thermocouple capable of measuring the stack temperature to within 1.5 percent of
the minimum absolute stack gas temperature; a glass filter holder with a glass filter frit
support housed in a filter heating system capable of maintaining a temperature of 248 + 25°
F; a moisture condenser/sorbent module system; and a pump and metering system (Figure

G.5).

The condenser/sorbent module system provides additional media for the capture of the
analytes of interest, condenses moisture in the stack gas to allow calculation of the stack gas
moisture content, and protects the pump and metering system. The condenser/sorbent
module system consists of five impingers and a sorbent module which contains approximately
20 grams of XAD-2 resin connected in series with leak-free ground glass fittings. The first
impinger is a modified Greenburg-Smith impinger with a shortened stem which extends about
half-way into the impinger bottle. The impinger is charged with 50 ml of HPLC-grade water
which is used as a spiking medium. The second impinger is a modified Greenburg-Smith
impinger with a shortened stem that extends about three-fourths of the way into the impinger
bottle, and is left dry. The third impinger is a standard modified Greenburg-Smith impinger,
which is also left dry. The sorbent resin tube is connected to the outlet of the third impinger.

Page G-24
V:\EnvinSeneca\Tribrm\Appendix.G






FIGURE G.5
AEHA SAMPLING TRAIN FOR ENERGETIC MATERIALS
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The tube is charged with 20 g of XAD-2 resin, packed in 5-g sections. The sections are
separated with glass wool, and glass wool is also packed on the ends of the tube to prevent
the loss of resin during sampling. The sorbent tube is situated vertically and is connected to
the outlet of the third impinger with a U-tube. The outlet of the sorbent tube is connected
to a straight glass tube with another U-tube and the tube is connected to the inlet of the
fourth impinger with a third U-tube. The fourth and fifth impingers are both modified
Greenburg-Smith impingers. The fourth impinger is left dry and the fifth impinger is charged
with a known mass of silica gel desiccant.

The metering system consists of a vacuum gauge, leak free pump, a dry gas meter capable of
measuring volume to within 2%, and thermocouples capable of measuring the dry gas meter
temperature to within 5.4°F,

Description of Operation

After the sampling location and minimum number of sampling points have been determined,
the stack pressure and temperature and the range of velocity heads are measured, and the
moisture content is determined or estimated based on knowledge of the process. A nozzle
size is selected based on the range of velocity heads such that it is not necessary to

change nozzles during a run to maintain isokinetic sampling rates, and the differential
pressure gauge is checked to ensure that it is capable of measuring the range of velocity
heads.

A total sampling time is selected such that the sampling time per point is not less than two
minutes, and that the sample volume collected meets or exceeds the minimum required
volume. During this trial burn, STEM sampling runs will last one-hour and collect
approximately 45 scf. The portholes are cleaned to minimize the chance of sampling
deposited material.

Prior to the start of a sampling run a pre-test leak check is conducted on the sampling train
to ensure that ambient air will not dilute the stack gas sample during the sampling run. The
sampling probe is capped off at the nozzle, the pump is activated, and the sampling train is
evacuated to approximately fifteen inches of mercury vacuum. The sample train leakage rate
isread from the dry gas meter and recorded. If the leakage rate is less than 0.02 cubic feet
per minute, the sample train is considered acceptable for use.
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At the beginning of each run, operational and run specific data, including the initial dry gas
meter reading, are recorded at the top of the Particulate Field Data Sheet. The readings
required on the data sheet are recorded at the end of each sampling time increment, when
changes in flow rates are made, before and after each leak check, and when sampling is halted
for any reason. The Pitot lines and manometer level are checked periodically to ensure
accurate measurements of velocity head and sample flow rate.

To begin sampling, the probe nozzle cap is removed and the operating temperatures are
verified. The probe is inserted into the stack to the first sampling point and the pump is
immediately started. The sampling rate is adjusted rapidly to isokinetic conditions, and
sampling is conducted for the previously determined time at each traverse point. During the
rate and the temperature of the probe and filter holder are maintained at 120 + 14° C (248
t+ 25° F). If the pressure drop across the filter becomes too large, making isokinetic
sampling difficult to maintain, the filter may be changed. A leak check is performed before
and after such changes.

sampling run the sampling rate is maintained within + 10% of the true isokinetic sampling

At the end of the sampling run, the course adjust valve is closed and the probe is removed
from the stack. The pump is turned off, a final dry gas meter reading is taken and a post-test
leak check is performed. The post-test leak check is conducted in the same manner as the
pre-test leak check except that the vacuum place on the system is equal to a slightly greater
than the maximum vacuum observed during the sampling run. The maximum leakage rate
allowed is 0.02 cfm. If the post-test leakage rate exceeds 0.02 cfm, the run is either
invalidated, or a correction is made to the sample volume based on the recorded leakage rate.

Sample Train Pre-test Preparations
Glassware Cleaning Protocol

All glass components upstream and including the adsorbent module as well as glass petri
dishes for filter storage and transport are cleaned based on the protocol described in Section
JA of the "Manual of Analytical Methods for the Analysis of Pesticides in Human and
Environmental Samples.” When cleaning glassware, special care is given to the removal of
grease sealant from the components. The glassware cleaning procedure consists of eight steps
outlined below:
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Acetone rinse with reagent-grade acetone.

2, Four-hour hot detergent soak using Alconox or other suitable glassware cleaning
detergent,

3. Hot tap water rinse.

4. Four-hour chromic acid soak. Alternatively, a 2 percent v/v solution of ChemSolve®
(Malinkrodt).

3. Hot tap water rinse.

6. Distilled, deionized water rinse,

7. Acetone rinse with pesticide-grade acetone,

8. Methylene chloride rinse with pesticide-grade methylene chloride.

After the glassware has been allowed to air dry, all openings are sealed with heavy-duty
aluminum foil that has been previously rinsed with pesticide-grade hexane.

Filter Preparation Protocol

Glass fiber filters without organic binder, are capable of capturing at least 99.95 percent when
subjected to 0.3-micron dioctyl phthalate smoke particles. Filters are examined for pinhole
leaks by holding them up to the light. Filters are cleaned before use by extraction in a
Soxhlet extraction apparatus once with toluene for three hours and repeated with toluene for
16 hours. The filters are removed from the apparatus and allowed to cool, and are dried
under a clean stream of nitrogen. The filters are then stored in cleaned petri dishes and
sealed with Teflon® tape.

XAD-2 Resin Preparation Protocol

XAD-2 adsorbing resin used in the sorbent trap must be carefully extracted and dried prior
to its use in the field, whether the resin used has been purchased new or is being recycled.
The resin preparation involved repeated extractions with Type 11 distilled, deionized water,
methyl alcohol, methylene chloride, and toluene. Extractions may be conducted using a giant
Soxhlet extractor or a continuous extractor which has been constructed according to
specifications outlined in "Test Methods for Evaluating Solid Waste, Physical Chemical
Methods, Field Manual, Volume II SW-846", Part IIlI, Chapter 10, Method 0010, Appendix
A, "Preparation of XAD-2 Sorbent Resin.” Initially, the resin is rinsed in a beaker with Type
IT water, then the resin is extracted for 8 hours with Type II water. This is followed by a
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22-hour extraction with methyl alcohol, a 22-hour extraction with methylene chloride, and a
22-hour extraction with toluene. After the extractions, the cleaned XAD-2 resin is dried
using the fluidized bed technique by gently passing a stream of nitrogen through a bed of
XAD-2 resin,

Before its use in the field, the prepared XAD-2 resin is subjected to a quality assurance check
to evaluate it acceptability for use. The quality control resufts must be reported for each
batch of resin extracted. A 1.0 mg sample of the dried resin is weighed out and transferred
to a small vial, and 3 ml of toluene is added. The vial is capped and shaken. The sample
resin is extracted and the a 2 ul sample of the extract injected into a gas chromatograph for
analysis. The results of the analysis are compared against the results of a reference solution
which consists of a mixture of 2.5 ul of methylene chloride and 100 m! of toluene. The
maximum concentration of methylene chloride allowed is 1000 ug per gram of resin. If this
limit is exceeded the resin must be further dried until the solvent concentration is acceptable.
The cleaned resin has a shelf-life of four weeks when stored in an amber glass container with
a Teflon®-lined cap.

During the preparation and assembly of the sampling train, all openings where contamination
may occur are kept covered until just prior to assembly or sampling. Fifty milliliters of
distilled water are placed in the first impinger and the contents of a tared silica gel bottle are
transferred into the fourth impinger. Leak tight connections are made and secured between
the impingers. Using tweezers or clean disposable surgical gloves, a tared filter is removed
from its packaging and placed in the filter holder such that it is properly centered and the
gasket prevents the gas stream from circumventing the filter, The nozzle is connected to the
probe by a leak-free fitting and the probe is marked to indicate the proper distance into the
stack for each sampling point. The train is then assembled taking care to ensure leak-tight
connections. Ice is packed around the impingers.

Sample Recovery

When the probe is removed from the stack, it is allowed to cool. The nozzle is cleaned of
all external particulate matter and capped to prevent contamination or loss of sample. After
the final leak check, the sample train is disassembled and all openings are capped. The
probe, filter assembly, organic module, and the impingers are removed to the cleanup area,
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At the sample clean-up area, the contents of the sampling train components are quantitatively
recovered into glass storage containers and logged into the field sample log.

Container No. 1 consists of the front-half toluene rinse. The probe nozzle, probe liner, and
cyclone by-pass are rinsed with toluene and the rinses are collected in a pre-cleaned glass
bottle. The probe nozzle and liner is brushed at least three times, and the brush is rinsed
with toluene into the sample bottle. The filter is carefully removed from the filter holder and
placed into the bottle containing the probe rinse. Any filter material present on the filter
support frit is carefully scraped off and transferred to the bottle. The front-half of the filter
holder and the cyclone bypass which connects the probe liner to the filter holder are rinsed
with toluene and then brushed three times each, and the rinse is added to Container No. 1.
A sample label is filled out attached to the outside of the bottle, the liquid level in the bottle
is marked and the cap is sealed with Teflon® tape. The bottle is refrigerated and stored for
shipment to the laboratory.

Container No. 2 consists of an acetone rinse of the probe nozzle, probe liner, cyclone bypass,
and the front-half of the filter holder. Each of these components is rinsed three times and
the rinses collected in a pre-cleaned glass bottle, A sample label is filled out and attached
to the outside of the bottle, the liquid level is marked, and the bottle is seal with Teflon®
tape. The bottle is then refrigerated and stored for shipment to the laboratory.

The three impingers upstream of the sorbent module are weighed to determine the weight
gain due to moisture collected during the sampling run. The condensate in these impingers
is then collected into a pre-cleaned glass sample bottle. Each impinger is then rinsed and
shaken with distilled, deionized water, and the water added to the condensate. The
condensate/rinse is then extracted three times with toluene. The extraction solvent volume
for the first extraction is approximately 4 to 1, water to toluene, and the solvent volume for
the second extraction is conducted with 20 ml of toluene, as is the third extraction. The first
two extractions are conducted at the resultant pH of the combined condensate and rinse
solutions, but the third extraction is conducted at a pH of 4 or less. The condensate is
acidified using sulfuric acid. The extract from the condensate and rinses is collected in a
pre-cleaned plass bottle and sealed. This bottle comprises container No. 3. A sample label
is filled out and attached to the outside of the sample bottle, and the liguid level is marked.
The cap is wrapped with Teflon® tape, and the sample is refrigerated and stored for shipment
to the laboratory.
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Each section of the sorbent module is recovered separately and extracted three times, with
each extraction generating a separate sample. The sorbent module therefore generates twelve
samples for analysis. These extracts comprise Container Nos. 4A-C, SA-C, 6A-C, and 7A-C.
The first resin section, along with the glass wool plug between the first and second section,
is carefully removed from the sorbent module, extracted with 30 ml of tofuene, and shaken
for 30 minutes. The extract is transferred to a pre-cleaned glass sample bottle, sealed,
labeled, marked and refrigerated. The resin is extracted again with 10 ml of toluene and
shaken for thirty minutes, collected into a pre-cleaned sample bottle, sealed, labeled, marked
and refrigerated. The resin is then extracted a third time with 10 ml toluene and shaken for
30 minutes. The extract from the third extraction and the resin are both transferred to a
pre-cleaned glass sample bottle, sealed, labeled, marked, and refrigerated for shipment, The
recovery of the succeeding three resin sections and glass wool plugs is conducted repeating
the procedures described above.

The impingers downstream of the sorbent module are recovered and analyzed for moisture
only. The fourth and fifth impingers are weighed to determine the net weight gain of the
silica gel due to moisture. The contents of both the fourth and the fifth impingers are
discarded.

Calibration Procedures

The analytical balance used in the analysis is serviced and calibrated every 6 months by a
factory service representative. Prior to each weighing session, the balance is calibrated with
Class S weights at either 60 g, for filter weighings, or 100 g for beaker weighings.

Meter boxes are subjected to a five point calibration when they are initially received, and
annually thereafter. At the conclusion of a field test, a calibration check is performed to
ensure that the meter correction factor has not changed. The calibration check is conducted
at one point equivalent to the average orifice pressure and highest system vacuum attained
during the test. After theé meter box is leak checked, the barometric pressure and
temperature at the wet test meter and at the inlet and outlet of the dry gas meter are
recorded on a calibration form and the meter box is allowed to warm-up. The initial dry gas
meter and wet test meter readings are taken. Sample times are chosen to give 5-10 cubic feet
total volume, and measured with a stop watch. Final readings are taken and recorded on the
calibration sheet.
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4.3.3 Volatile Orpanic Sampling Train (VOST)

Summary of Method

This method is used to collect Volatile Principal Organic Hazardous Constituents (POHCs)
from stack gas effluents of hazardous waste incinerators. A 20-liter sample of effluent gas
is withdrawn from the stack and the POHCs are collected on a pair of Tenax and
Tenax/Charcoal sorbent tubes. The resin is desorbed and analyzed using a GC/MS.

Description of Sampling Equipment

The VOST consists of a condenser, a sorbent cartridge containing Texax (1.6 g), an empty
impinger for condensate removal, a second water-cooled glass condenser, a second sorbent
cartridge containing Tenax and petroleum-based charcoal (3:1 by volume; approximately 1g
of each), a silica gel drying tube, a calibrated rotameter, a sampling pump, and a dry gas
meter. The gas pressure during sampling and for leak-checking is monitored by pressure
gauges which are in line and downstream of the silica gel drying tube.

Description of Operation

The VOST system is designed to draw effluent gas through a probe into a water cooled
condenser and two sorbent traps. The condenser is utilized to assure that the temperature
of the gas entering the first sorbent trap is 21°F (70°F) or less. Water vapor condensed by
cooling the sampled gas is allowed to percolate through the first sorbent trap.

The gas then passes through a second sorbent trap connected in series. The first sorbent trap
is packed with approximately 1.6 grams of clean Tenax-GC resin, while the second trap
contains both Tenax-GC and activated charcoal. The second trap is packed and oriented such
that the sampled gas passes through roughly 1.0 gram of Tenax-GC first, followed by 1.0 gram
of charcoal. During a sampling period of 20 minutes, a total volume of 20 liters will be drawn
through each pair of traps. A VOST run will consist of the collection of three independent
and sequential 20-L samples of the stack gas through a pair of sorbent cartridges. The intent
of collecting three independent samples is to allow intitial characterization with one pair of
the cartridges to assess the level of POHCs present. Then the remaining pair (if necessary)
of cartridges are desorbed to meet detection limit requirements in the stack gas. The
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condensate is analyzed separately as an aqueous sample.
Sample Train Pre-Test Preparations

Prior to shipment of the VOST sorbent traps for sampling, all traps will be conditioned by
baking them at 200 deg C for 18 hours while purging them with helium or nitrogen at a rate
of about 30 mL/min. One pair of traps from each batch will be chosen at random and
checked for contamination using the thermal desorption GC/MS procedure. If the sorbent
trap pair taken is not contaminated, the remaining tubes in the batch will be packed for
shipment. Otherwise, the batch will be reconditioned and rechecked. Sealed, conditioned
traps will be shipped to the field by placing them in clean, glass screw cap vials, which will be
placed into gallon metal cans, packed with frozen blue ice. The can will then be sealed and
packed on ice.

In the laboratory, pairs of VOST sorbent traps will be prepared and analyzed as follows.
Prior to the analysis, each pair of Tenax/Tenax/Charcoal tubes will be joined together using
a stainless steel Swagelok union such that the direction of gas flow through the traps will
match that during sampling. The inlet end of the trap pair will be atrached to the exit
(downstrearn) side of a gas chromatograph injector port. The internal standard and
surrogates will be flash vaporized onto each trap pair.

The VOST pair of sorbent traps willthen be detached from the injection port and connected
to the thermal desorption purge-and-trap unit. The direction of purge gas flow will be
counter to that used during sampling and during spiking. The samples willthen be analyzed
by thermal desorption purge-and-trap GC/MS.

Sample Recovery
Calibration Procedures

A minimum of four calibration standards (traps containing the target analyte, surrogate, and
internal standard) will be prepared and analyzed for imitial calibration. At least 1 pair of lab
blank traps {trap containing the surrogate and internal standard) will be analyzed prior to
field samples and a pair of lab blank traps will be analyzed each day field samples are
analyzed. One pair of spiked duplicate traps (containing target analyte, surrogate and internal
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standard) willalso be analyzed daily. One pair of audit sample traps (from EPA) will also be
analyzed prior to field sampling.

The concentration of the target analyte (POHC), TCE will be quantified. In addition other
compounds, present in excess of 10% of the response for the internal standard in the samples
will be tentatively identified. The tentaive identifications will be generated by means of an
on-line search against the NBS library of mass spectra. The computer-generated
identifications will be reviewed by a mass spectral interpretation specialist. “Tentatively
identified compound" assignments will be reported if the identifications from the computer
search seemed reasonable in the specialist’s professional judgement, considering the
similarities and differences between sample and reference mass spectra and the retention time
of the non-versus the internal standard, assuming a relative response factor of 1.0.

44  Determination of CO, and O, Concentration by USEPA Method 3
Summary of Method

The composition of the exhaust gas from combustion sources and many other process
exhausts may be measured by the Orsat™ analyzer. The method measures the concentrations
of oxygen and carbon dioxide in the dry gas. It is assumed that the balance of the dry gas is
nitrogen and the molecular weight of the dry gas is calculated. The result is accurate if no
other compounds (other than carbon monoxide) are present at significant concentration. The
presence of carbon monoxide does not introduce errors since its molecular weight is the same
as that of molecular nitrogen.

Description of Sampling Equipment

The sampling train consists of a probe, a moisture removal device, a pump, a rate meter and
an inert-plastic bag. In addition, in cases where USEPA Method 5 is being used to measure

particulate matter, the Method 3 sampling probe is usually attached to the Method 5 probe
80 as to obtain a traversed sample.

Description of Operation
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particulate matter, the Method 3 sampling probe is usually attached to the Method 5 probe
s0 as to obtain a traversed sample.

Description of Operation

A Method 3 run will be conducted at the start of each day of testing and during each
sampling run.

A sample of gas is withdrawn from a single point in the stack, dried and pumped into an inert
plastic bag at approximately one liter per minute for a minimum of 30-minutes.

At the conclusion of the sampling period a sample of the gas from the bag is caused to
displace 100 cc of slightly acidic water in a burette. This gas is then flushed back and forth
through a gas washing bottle that contains a strong caustic solution which absorbs carbon
dioxide. The volume of gas remaining is then measured in the burette. The gas is then
flushed through a second gas washing bottle that contains alkaline paragallol which absorbs
oxygen.

After each absorption step the volume of gas remaining is measured and recorded. The gas
remaining is assigned a molecular weight of 28 amu, which is the molecular weight of both
nitrogen (N,) and carbon monoxide (CO). The presence of other gases at typically
encountered concentrations (i.e.,SO,, NO,) does not affect the accuracy of the measurement
significantly; in fact, argon which is present at 0.9 percent in air, is usually ignored.

Description of Leak Check Procedures

The procedure for leak checking of the sampling train consists of inspection of all connections
and fittings to ensure that they are tight. The procedure for leak checking of the Orsat™
analyzer consists of filling all the gas washing bottles and the burette to their zero marks,
placing the reservoir bottle at the level of the bottom of the burette and observing the device
for four minutes. If the burette level changes no more than 0.2 ml, and the level in the gas
masking bottle does not fall below the hottom of the capillary, the unit is deemed leak-free.
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The flexible bag is leak-checked by pressurizing it to 2"-4"water above atmospheric pressure.
The pressurized bag is then connected to a manometer and allowed to stand for 10 minutes.
A leak-free bag will hold the pressure constant,

Description of Sample Volumes and Detection Limits

The sample is collected at a rate of 0.25to 1.0Ipm. The total volume collected ranges from
30 to 60 liters depending upon the length of the sampling run. A sample collected in
conjunction with a particle test run will be of longer duration than one collected in
conjunction with a moisture (USEPA Method 4) run.

The limit of detection of the procedure is approximately 0.2 percent by volume of the gases
measured,

Calibration Procedures

Calibration consists of ensuring that the absorbing solutions are not so weak that they willnot
effectively absorb the CO, and O,. The O, solution can be checked conveniently by analyzing
ambient air and, because its total capacity is far less than the CO, absorbing reagent, this is
usually adequate.

4.5 STACK GAS MOISTURE
Moisture Concentration by USEPA Reference Method 4
Summary of Method

Water vapor is a major component of many gas streams and the concentration must be
measured in order to calculate the dry molecular weight of the stack gas. The stack gas
molecular weight is in turn used in the calculation of velocity and volumetric flow. In
addition, moisture concentration must be determined to allow calculation of pollutant
concentrations on both dry and wet bases for tests when Continuous Emission Monitors
(CEMS) are used. Method 4 is a procedure whereby moisture is removed from a metered
volume of stack gas and the quantity of water collected is measured. Since one gram of water
occupies 0.0472 ft* when in the vapor phase at standard temperature and pressure, the

Page G-36
VAEnvinSeneca\Tribm\Appendix.G






Seneca Army Depot, Romulus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

volume of water vapor can be determined from the amount of water collected, and the
moisture proportion by volume calculated if the volume of dry gas sampled is known.

Description of Sampling Equipment

The sampling equipment consists of a heated probe, an in-stack or heated out-of-stack filter,
moisture trap, vacuum pump, and a dry gas meter. The moisture trap configuration used by
ES consists of a train of four glass impingers. The impinger train consists of three
Greenburg-Smith impingers and one modified Greenburg-Smith impinger. The impinger train
is charged with known quantities of water and silica gel prior to each test. The pump and
meter system is identical to that used in a Method 5 test.

Description of Operation

Prior to sampling, the impingers are charged with water and silica gel. The first impinger is
a modified Greenburg-Smith impinger, and is charged with 100 ml of water, the second
impinger, a standard Greenburg-Smith type, is charged with 100 ml of water, the third
impinger {(modified Greenburg-Smith) is left empty, and the last impinger (modified
Greenburg-Smith) is charged with approximately 200 g of indicating silica gel.

Sample gas is withdrawn from the stack at a constant rate and the volume recorded by
subtracting the final volume on the dry gas meter from the initial volume. The minimum
sample volume required by the method is 21 dry standard cubic feet. The Method 4 sampling
train is frequently combined with the Method 5, or any of a number of sampling trains (e.g.,
Multiple Metals or Modified Method 5 sampling trains) so that the target pollutant and
moisture concentrations can be determined for identical test runs. When the M4/MS5
combination is used, tihe sampling is almost always conducted at isokinetic sampling
conditions.

Description of Leak Check Procedures

Prior to sampling, the probe tip of the sample train is plugged and a vacuum of 15 inches of
mercury is placed on the system by the sample pump. The maximum leakage rate allowed
is 0.02 cubic feet per minute. At the conclusion of sampling, a post-test leak check is
conducted at the highest vacuum observed during the test run. Once again, the maximum
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allowable leak rate is 0.02 cfm. Should the moisture train leak at the rate greater than the
maximum allowed, the run is voided, or a correction to the sample volume is made which
corrects for the observed post-test leak rate.

Description of Sample Volumes and Detection Limits

Method 4 specifies that the sample volume must be at least 21 cubic feet, corrected to
standard conditions; however, in practice, the Method 4 train is often used in conjuction with
a Method 5 test, which specifies a minimum corrected volume of 30 cubic feet. The detection
limit is limited by the precision and accuracy of the graduated cylinder and analytical balance
used to measure the volume and mass of the contents of the impinger train. A stack gas
moisture concentration of approximately one percent may be detected by the method, but at
low moisture concentrations (i.e., <3percent) precision is lost. In cases where the moisture
is 3 percent or less, alternate procedures, such as wet/dry bulb psychrometry are generally
more appropriate.

4.6 PARTICULATE MATTER
Determination of Particulate Emissions by USEPA Reference Method 5
Summary of Method

Particulate matter is'withdrawn isokinetically from the source and collected on a glass fiber
filter maintained at a temperature in the range of 120 + 14° C (248 + 25° F). The
particulate mass, which includes any material that condenses at or above the filtration
temperature, is determined gravimetrically after removal of uncombined water.

Description of Sampling Equipment

A schematic of the Method 5 sampling train is shown in Figure G.6. The sampling train
consists of a stainless steel or glass nozzle; a glass probe liner with a heating system capable
of maintaining the sample gas temperature at 248 + 25° F; a type-S Pitot tube/dual
manometer system measure stack gas velocity pressure; an in-stack thermocouple capable of
measuring the stack temperature to within 3° F; a glass filter holder with a glass filter frit
support housed in a filter heating system capable of maintaining a temperature of 248 + 25°
F; a moisture condenser; and a pump and metering system.
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The condenser ensures that the volume measured by the dry gas meter is free of moisture and
also allows for the calculation of the stack gas moisture content via Method 4. The condenser
consists of four impingers connected in series with leak-free ground glass fittings.

The first impinger is a modified Greenburg-Smith impinger which is charged with 100 ml of
water, and the second impinger is a standard Greenburg-Smith which is also charged with 100
ml of water. The third and forth impingers are modified Greenburg-Smith impingers. The
third impinger is empty, and the fourth contains a known mass of silica gel as a final water
trap and to protect the sample pump and meter. The metering system consists of a vacuum
gauge, leak free pump, a dry gas meter capable of measuring volume to within 2%, and
thermocouples capable of measuring the dry gas meter temperature to within 5.4° F.

Description of Operation

After the sampling location and minimum number of sampling points have been determined,
the stack pressure and temperature and the range of velocity heads are measured, and the
moisture content is determined or estimated based on knowledge of the process. A nozzle
size is selected based on the range of velocity heads such that it is not necessary to change
nozzles during a run to maintain isokinetic sampling rates, and the differential pressure gauge
is checked to ensure that it is capable of measuring the range of velocity heads.

A total sampling time is selected such that the sampling time per point is not less than two
minutes, and that the sample volume collected meets or exceeds the minimum required
volume. During this trial burn, each M5 sampling run will be for approximately one-hour to
collect a minimum volume of 30 fi*. The portholes are cleaned to minimize the chance of
sampling deposited material.

Prior to the start of a sampling run a pre-test leak check is conducted on the sampling train
to ensure that ambient air will not dilute the stack gas sample during the sampling run. The
sampling probe is capped off at the nozzle, the pump is activated, and the sampling train is
evacuated to approximately fifteen inches of mercury vacuum. The sample train leakage rate
is read from the dry gas meter and recorded. If the leakage rate is less than 0.02 cubic feet
per minute, the sample train is considered acceptable for use.
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At the beginning of each run, operational and run specific data, including the initial dry gas
meter reading, are recorded at the top of the Particulate Field Data Sheet (Figure G.4.) The
readings required on the data sheet are recorded at the end of each sampling time increment,
when changes in flow rates are made, before and after each leak check, and when sampling
is halted for any reason. The Pitot lines and manometer level are checked periodically to
ensure accurate measurements of velocity head and sample flow rate.

To begin sampling, the probe nozzle cap is removed and the operating temperatures are
verified. The probe is inserted into the stack to the first sampling point and the pump is
immediately started, The sampling rate is adjusted rapidly to isokinetic conditions, and
sampling is conducted for the previously determined time at each traverse point. During the
sampling run the sampling rate is maintained within + 10% of the true isokinetic sampling
rate and the temperature of the probe and filter holder are maintained at 120 + 14° C (248
+ 25° F). If the pressure drop across the filter becomes too large, making isokinetic
sampling difficult to maintain, the filter may be changed. A leak check is performed before
and after such changes.

At the end of the sampling run, the course adjust valve is closed and the probe is removed
from the stack. The pump is turned off, a final dry gas meter reading is taken and a post-test
leak check is performed. The post-test leak check is conducted in the same manner as the
pre-test leak check except that the vacuum place on the system is equal to a slightly greater
than the maximum vacuum observed during the sampling run. The maximum leakage rate
allowed is 0.02 cfm. If the post-test leakage rate exceeds 0.02 cfm, the run is either
invalidated, or a correction is made to the sample volume based on the recorded leakage rate.

Sample Train Pre-test Preparations

During the preparation and assembly of the sampling train, all openings where contamination
may occur are kept covered until just prior to assembly or sampling. One hundred milliliters
of distilled water are placed in each of the first two impingers and the contents of a tared
silica gel bottle are transferred into the fourth impinger. Leak tight connections are made
and secured between the impingers. Using tweezers or clean disposable surgical gloves, a
tared filter is removed from its packaging and placed in the filter holder such that it is
properly centered and the gasket prevents the gas stream from circumventing the filter. The
nozzle is connected to the probe by a leak-free fitting and the probe is marked to indicate
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the proper distance into the stack for each sampling point. The train is then assembled taking
care to ensure leak-tight connections. Crushed ice is packed around the impingers.

Sample Recovery

When the probe is removed from the stack, it is allowed to cool. The nozzle is cleaned of
all external particulate matter and capped to prevent contamination or loss of sample. Afier
the final leak check, the sample train is disassembled and all openings are capped. The
probe, filter assembly and impingers are removed to the cleanup area.

A 200 m! aliquot of the acetone used for cleanup is set aside as a blank. A 200 ml aliquot
of the distilled water used in the impingers is also set aside as a blank if further analysis is
required of the impinger catches.

The glass fiber filter is recovered from the filter holder by carefully removing the filter and
returning it to its assigned petri dish. Any loose particle matter present in the front half of
the filter holder is brushed onto the filter, and filter material that has adhered to the support
frit is carefully scraped from the frit and placed into the petri dish. Stack particulate matter
deposited in the sampling nozzle and probe during the run is quantitatively recovered by
washing the interior of the liner and nozzle with acetone, The liner is brushed with a clean
liner brush and the acetone rinse is collected into a labeled glass bottle. The front half of the
filter holder is also washed with acetone and brushed, and the rinse is combined with the
probe wash. The color of the indicating silica gel is examined to determine if it has been
completely spent and a notation as to its condition made. The silica gel is weighed for
moisture determination. A notation is made of any color or film in the liquid catch. The first
three impingers and any condensate are weighed and recorded to within 1 mg using a top-
loading scale. The impinger catch is then discarded unless further analysis is required.

Particle Weight Analysis
Beakers
Gloves are worn at all times when handling glassware. Glassware for residue analysis is

purchased new and is rinsed with distilled, deionized water and oven dried at 105° C for 2
hours. The glassware is then placed in a desiccator to cool afier which all beakers are
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individually numbered, desiccated, and are weighed to a constant weight. Constant weight
is defined as a difference of 0.5 mg or less between consecutive weighings made not less than
6 hours. apart. This weight is recorded as the Beaker Tare Weight. The beakers are stored
in a closed cabinet in a constant humidity environment until use.

After the probe and filter holder rinses have been collected and returned to the laboratory,
the samples are logged in the Sample Log Book. One tared beaker is used for each front
half sample collected. The sample bottle and its contents are weighed on a Triple Beam
Balance, and the mass recorded as Initial Bottle Weight. The wash is then poured into a
tared beaker and the bottle rinsed with a known volume of acetone (usually 25 ml) from the
same lot number as was used for the sample recovery in the field. If 25 ml is not sufficient,
additional portions are used until all visible particulate material has been removed. The total
lab wash volume (25 ml or more) is recorded. The sample bottle is reweighed and the result
recorded as Final Bottle Weight. The Final Bottle Weight is subtracted from the Initial
Bottle Weight to give the Difference, and the mass of acetone is determined by dividing the
Difference by the density of the acetone.

The beaker containing the front half wash and bottle rinse is dried down by placing the
beaker into a fume hood and allowing the acetone to completely evaporate. The dry beaker
is placed into a desiccator for 24 hours and is then weighed to a constant weight. This
weight is recorded in the Beaker sample log book as the Final Weight. The amount of
particulate residue is calculated by subtracting Beaker Tare Weight from the Final Weight.
A field solvent blank is also dried down to determine the particulate matter concentration in
the acetone, and the sample weights are corrected based on the blank concentration.

The temperature and relative humidity in the weighing room are recorded during each
weighing and controlled such that the temperature is20 + 5.6° C and relative huridity is less
than 50 percent.

Filters

Petri dishes are purchased new and are washed with distilled, deionized water followed by
acetone and are dried at 105° C for 1 hour. The petri dishes are allowed to cool, and are
marked with a unique identifying code, to match the codes on the filters. One numbered filter
is assigned to eachb numbered petri dish, and the combination is thereafter treated as a single
unit.
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The petri dish/filter units are desiccated for at least 24 hours, and are then weighed to
constant weight (+ 0.5 mg difference) at not less than 6 hour intervals. This weight is
recorded as the petri dish/filter tare weight, The units are stored in a petri dish box which
has the petri dish numbers clearly marked on the outside. After sampling, the units are
returned to the laboratory, entered in the Filter sample log book and desiccated for at least
24 hours. The units are then weighed to constant weight at intervals of at least 6 hours. This
is the unit final weight. Sample weight is calculated by subtraction of the unit weight from
the unit final weight.

If no additional analyses are to be performed on the filters, the filter-petri dish set is returned
to the petri dish box and stored for at least one year.

4.7 Continuous Gas Analyzers

4.71 (2 Concentration by Process Monitor

The O, continuous monitor has a range of 0 to 25 percent. The monitoring system has the
capability to monitor O, and provide a record of the acquired data. O, analyzer output is also
processed by a math function and used to correct CO concentration to 7 percent., The O,
analyzer is a Beckman Industrial Model 755 O, analyzer.

The O, monitoring system is automatically calibrated once during each 24-hour period. For
the trial burn, the system will be calibrated at the beginning of the day. A sampling system
bias will be performed at the end of each sampling run.

4.7.2 NO, Concentration by USEPA Method 7E
Summary of Method

Oxides of nitrogen compounds (NO,) in a stack gas stream are measured continuously
through the use of a Continuous Emission Monitor. The CEM principle of operation is
based on the chemiluminescent reaction between nitric oxide (NO) and ozone (0O;). To
measure NO concentrations, the sample gas is blended with O, in a heated flow reactor.
Nitric oxide is oxidized to nitrous oxide (NO,) by the following reaction:

NO + O, > NO, + O, + hv
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Nitrous oxide produced by the reaction is in an excited state, and as the molecules return to
ground state, light is emitted. The light emitted is monitored through an optical filter by a
high-sensitivity photomultiplier tube positioned at one end of the reactor., The
fiiter/photomultiplier responds to a narrow wavelength band of light, which reduces the effects
of interfering compounds. The output of the photomultiplier tube is linearly proportional to
the amount of NO present in the sample. NO, concentrations are measured by passing the
stack gas sample through a catalytic reduction chamber which reduces NO, compounds to
NO. The concentration of NO, can be determined as the difference between the NO and
NO, response when the sample gas is passing through the converter.

Description of Sampling Equipment

The analyzer and sampling system used for this analysis meets the specifications outlined in
40 CFR Appendix A, Method 7E. Specifically, the analyzer calibration error is demonstrated
to be less than two percent of the operating range for the zero, mid-range, and high range
calibration gases; the sampling system bias is demonstrated to be within five percent of the
analyzer calibration response to the zero and mid- or high-range calibration gases; and the
zero and calibration drift are less than three percent of the operating range over the period
of each sample run.

The NO, analyzer used by Engineering-Science is a Thermo Electron Model 10AR Oxides
of Nitrogen Analyzer. The instrument has normal operating ranges of 0-2.5,10, 25, 100, 250,
1,000,2,500, and 10,000 ppm. Calibration standards are chosen to be approximately fifty to
sixty percent of span for the mid-range gas, and eighty to ninety percent for the high-range
gas. Pre-purified air or nitrogen is used as a zero gas.

The sample extraction system consists of a heated stainless steel sampling probe which is
outfitted with an in-stack sintered filter. Gas is extracted through the filter and probe
assembly into a heated control box which contains the valves and connections to a heated
sample line and an unheated calibration gas line. A three-way valve directs the flow of
sample gas or calibration gas into the heated line. The heated line consists of an insulated
and heated Teflon® tube through which sample gas is transported to the gas conditioner. The
line is a self-limiting type which maintains in internal temperature of 250° F plus the ambient
temperature., The gas conditioner consists of a PYC condensate trap and a condensing coil
of Teflon® tubing immersed in an ice bath. The gas conditioner is connected to a leak-free
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sample pump, and the outlet of the pump is connected to a vented manifold, from which gas
is directed to the NO, and other analyzers.

Instrument responses are read and recorded by a computer-driven data acquisition system.
The system consists of an analog-to-digital signal converter, a personal computer, and a
dot-matrix printer. The signal converter translates the analog instrument response to a digital
signal, which the computer translates to the appropriate engineering units. The converted
instrument responses are recorded on the computer’s hard disk drive and on a paper printout
generated by the printer.

Description of Operation

Prior to operation, a NO, converter efficiency check is performed. After converter efficiency
is established, the CEM system is connected to the effluent source and energized and allowed
to stabilize, which takes approximately two hours. When the analyzer and sampling system
have been determined to be ready for use, the analyzer is calibrated by introducing the zero,
high-, and mid-range calibration standards, one at a time. The zero standard and the upscale
standard closest to the stack pollutant concentration are then introduced into the sampling
system at the heated control box via the calibration gas line to determine the sampling system
bias. If all calibrations are within the specifications described above, sampling may begin. A
sampling run lasts for the duration of other sampling methods being conducted during each
test condition (i.e.,a one-hour M5 sample run). At the conclusion of the sampling run, the
zero and upscale calibration standards are again introduced into the sampling system to
determine the magnitude of the calibration drift during the run. If the magnitude of the
calibration drift exceeds three percent, the analyzer and sampling system are re-calibrated
before additional runs are conducted. If the instrument response at the end of the run
exceeds the bias specification of five percent, the run is invalidated, and the system is
recalibrated before repeating the sampling run. During each day of testing, a sampling system
bias will be conducted at the conclusion of each POHC, particle, or metals sampling run.

Description of Detection Limits
The detection limit of the measurement system is typically two percent of the instrument span

range. For an operating range of 250 ppm, the instrument detection limit is approximately
5 ppm.
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Calibration Standards

Calibration standards are chosen such that the instrument can be calibrated on the operating
range which most closely corresponds to the average stack gas concentration. Nitric oxide of
varying concentrations in nitrogen is used as the calibrant gas, and is prepared by the
manufacturer according to EPA Revised Traceability Protocol-1. The zero gas consists of
zero grade air or nitrogen,

4.7.3 Carbon Monoxide Concentration by Process Monitor

The CO continuous monitor is a dual range monitor with a low range of 0-200 ppm and a
high range of 0-3000 ppm. The CO monitoring system will provide a record of the data. CO
concentrations will be corrected to 7 percent O,. The CO analyzer is a Beckman Industrial
Model 880 Nondispersive Infrared (NDIR) Analyzer.

The CO monitoring system is automatically calibrated once during every 24-hour period.
During the trial burn, the system will be calibrated at the beginning of each day. Sampling
system bias checks will be conducted at the conclusion of each extractive sampling run.

4.7.4 Total Hydrocarbon Concentration by USEPA Method 25A

Summary of Method

Total hydrocarbons in a stack gas stream are measured continuously through the use of a
Continuous Emission Monitor. The CEM contains a flame ionization detector, which
measures the concentration of the hydrocarbons present in the stack sample. A portion of
the stack gas sample is burned in a hydrogen flame which ionizes the hydrocarbons present
in the sample. The flame is situated between two high-voltage plates which generate an
electric field across the flame. As the hydrocarbon ions are generated, they are attracted to
the appropriately charged plate, which results in the generation of a current across the
electrode gap. The magnitude of the current is directly proportional to the concentration of
the sample introduced to the FID.
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Description of Sampling Equipment

The analyzer and sampling system used for this analysis meets the specifications outlined in
40 CFR Appendix A, Method 25A, Specifically, the analyzer calibration error is
demonstrated to be less than five percent of the respective calibration gas value for the zero,
low-, mid-, and high-range calibration gases; and the zero and calibration drift are less than
three percent of the operating range over the period of each sample run.

The hydrocarbon analyzer used by Engineering-Science isthe J.U.M. Total Hydrocarbon Gas
Analyzer which uses a heated Flame Ionization Detector (FID). The J.U.M. has ranges
full-scale operating ranges of 0 - 10, 100, 1,000, 10,000, and 100,000 ppm. The analyzer is
typically calibrated with propane, so the results are reported on a propane-equivalent basis.
Calibration standards are chosen to be approximately twenty-five to thirty-five percent of the
operating range for the low-range gas, forty-five to fifty-five percent for the mid-range gas,
and eighty to ninety percent for the high-range gas. Pre-purified air or nitrogen is used as
a zero gas.

The sample extraction system consists of a heated stainless steel sampling probe which is
outfitted with an in-stack sintered filter. Gas is extracted through the filter and probe
assembly into a heated control box which contains the valves and connections to a heated
sample line and an unheated calibration gas line. A three-way valve directs the flow of
sample gas or calibration gas into the heated line. The heated line consists of an insulated
and heated Teflon® tube through which sample gas is transported directly to the hydrocarbon
analyzer, The line is a self-limiting type which maintains in internal temperature of 250° F
plus the ambient temperature. A small heated-head pump located in the analyzer draws the
sample from the stack, through the sample line and into the analyzer. A portion of the stack
gas sample is introduced into the FID chamber by the use of a back-pressure regulator.

Instrument responses are read and recorded by a computer-driven data acquisition system.
The system consists of an analog-to-digital signal converter, a personal computer, and a
dot-matrix printer. The signal converter translates the analog instrument response to a digital
signal, which the computer translates to the appropriate engineering units. The converted
instrument responses are recorded on the computer’s hard disk drive and on a paper printout
generated by the printer.
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Description of Operation

The CEM system is connected to the effluent source and energized and allowed to stabilize,
which takes approximately two hours. When the analyzer and sampling system have been
determined to be ready for use, the sampling system is calibrated by introducing the zero-,
high-, mid-, and low-range calibration standards into the sampling system at the probe, one
at atime. If all calibrations are within the specifications described above, sampling may begin,
A sampling run generally lasts for one hour, but may be longer if conducted in conjunction
with other testing. At the conclusion of the sampling run, the zero and mid-range calibration
standards are again introduced into the sampling system to determine the magnitude of the
calibration drift during the run. If the magnitude of the calibration drift exceeds three
percent, the sampling system is re-calibrated before additional runs are conducted. The run
is either invalidated, or the results of the run are corrected based on the calibration data
observed after the run, and both sets of results are reported.

Description of Detection Limits

The analyzer manufacturer reports a analytical sensitivity of 1 ppm total hydrocarbons. When
the sample extraction system is attached to the analyzer the detection limit rises to
approximately two percent of the analyzer operating range. This corresponds to a detection
limit of approximately 2 ppm when the instrument is operated on the 0 - 100 ppm range,

4.8 METHOD 23

Determination of Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzolurans by
USEPA Method 23,

Surmmary of Method

Gaseous and particulate pollutants are withdrawn from an emission source at an isokinetic
sampling rate and are collected in multicomponent sampling train. Particles that condense
at or above a temperature of 120 + 14° C (248 + 25° F) are collected on a heated glass
fiber filter, and particles and gases not collected on the filter are trapped onto a packed
column of XAD-2 resin. Uncombined moisture is collected in a series of chilled glass
impingers. The sample fractions are recovered and analyzed using high resolution
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chromatography and high resolution mass spectrometry to determine the concentrations of
target analytes collected. The method is applicable for the collection of polychlorinated
dibenzo-p-dioxins (PCDD’s) and polychlorinated dibenzofurans (PCDF’s) from stationary
sources.

Description of Sampfing Equipment

The Method 23 sampling train is based on the EPA Method 5 sampling train, but includes
added components for the capture of PCDD’s and PCDF's (Figure G.3). The sampling train
consists of a nickel, nickel-plated stainless steel or glass nozzle; a glass probe liner with a
heating system capable of maintaining the sample gas temperature at 248 4 25° F; a type-S
Pitot tube/dual manometer system to measure stack gas velocity pressure; an in-stack
thermocouple capable of measuring the stack temperature to within 3° F; a glass filter holder
with a glass filter frit support housed in a filter heating system capable of maintaining a
temperature of 248 + 25° F; an organic sampling module; a moisture condenser; and a pump
and metering system.

The organic sampling module consists of three components, the first of which is a
water-cooled gas conditioner, The gas conditioner consists of a condenser coil which is
surrounded by a water jacket through which ice water is continuously circulated. The
condenser is designed to ensure that the temperature of the sample gas leaving the
conditioner does not exceed 20° C (68° F). The second component of the organic sampling
module is a sorbent trap which is sized to contain approximately 20 g of the porous polymeric
resin. The sorbent trap is outfitted with a water jacket through which ice water is
continuously circulated, such that the internal gas temperature is maintained at a temperature
of 17 £ 3° C (62.5 £+ 5.4° F). The sorbent module is outfitted with a thermocouple well into
which a thermocouple is inserted to monitor the internal gas temperature. The last section
of the organic module consists of a moisture knock-out trap, which is simply an impinger with
a shortened stem, so that the sample gas cannot bubble through the collected condensate
during sampling.

The moisture condenser ensures that the volume measured by the dry gas meter is free of
moisture and also allows for the calculation of the stack gas moisture content via Method 4.
The condenser consists of four impingers connected in series with leak-free ground glass
fittings. The first impinger is a modified Greenburg-Smith impinger which charged with 100
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ml of HPLC water, and the second impinger is a standard Greenburg-Smith which is also
charged with 100 ml of HPLC water., The third and forth impingers are modified
Greenburg-Smith impingers. The third impinger is empty, and the fourth contains a known
mass of silica gel as a final water trap and to protect the sample pump and meter. The
metering system consists of a vacuum gauge, leak free pump, a dry gas meter accurate to
within 2%, and thermocouples capable of measuring the dry gas meter temperature to within
5.4°F.

Description of Operation

After the sampling location and minimum number of sampling points have been determined,
the stack pressure and temperature and the range of velocity heads are measured, and the
moisture content is determined or estimated based on knowledge of the process. A nozzle
size is selected based on the range of velocity heads such that it is not necessary to change
nozzles during a run to maintain isokinetic sampling rates, and the differential pressure gauge
is checked to ensure that it is capable of measuring the range of velocity heads.

A total sampling time is selected such that the sampling time per point is not less than two
minutes, and that the sample volume collected meets or exceeds the minimum required
volume. This volume is based on the expected concentration of the semi-volatile species
present in the exhaust stream and the detection limit of the analytical method that will be
used, A sample volume of three dry standard cubic meters (105.9 dscf) is typical. The
portholes are cleaned to minimize the chance of sampling deposited material.

After the sampling train has been assembled, the filter and probe heating system are activated
the allowed to stabilized at the desired operating temperatures. The sampling train is plugged
off at the nozzle and a vacuum of fifteen inches Hg is pulled on the train. Leakage rates in
excess of four percent of the average sampling rate or 0.02 cfm, whichever is less, are
unacceptable.  Silicone stopcock grease, which may be used on a Method 5 sampling train,
is not allowed on the Modified Method 5 due to the possibility of analytical interference with
the target analytes.  If it is necessary to stop a sampling run during 2 test to replace a
component of the sampling train, a leak check is conducted at the highest system vacuum
observed up to that point in the test before the sampling train is disassembled. Before
resumption of the sampling, a leak check similar to the pre-test leak check is conducted.
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At the beginning of each run, operational and run specific data, including the initial dry gas
meter reading, are recorded at the top of the Field Data Sheet. The readings required on
the data sheet are recorded at the end of each sampling time increment, when changes in
flow rates are made, before and after each leak check, and when sampling is halted for any
reason. The Pitot lines and manometer level are checked periodically to ensure accurate
measurements of velocity head and sample flow rate.

To begin sampling, the probe nozzle cap is removed and the operating temperatures are
verified. The probe is inserted into the stack to the first sampling point and the pump is
immediately started. The sampling rate is adjusted rapidly to isokinetic conditions, and
sampling is conducted for the previously determined time at each traverse point. During the
sampling run the sampling rate is maintained within + 10% of the true isokinetic sampling
rate and the temperature of the probe and filter holder are maintained at 120 + 14° C (248
* 25° F). If the pressure drop across the filter becomes too large, making isokinetic
sampling difficult to maintain, the filter may be changed. A leak check is performed before
and after such changes. At the end of the sampling run, the course adjust valve is closed and
the probe is removed from the stack. The pump is turned off, a final dry gas meter reading
is taken and a post-test leak check is performed. The post-test leak check is conducted in
the same manner as the pre-test leak check except that the vacuum place on the system is
equal to a slightly greater than the maximum vacuum observed during the sampling run. The
maximum leakage rate allowed is 0.02 cfm. If the post-test leakage rate exceeds 0.02 cfm, the
run is invalidated.

Sample Recovery

When the probe is removed from the stack, it is allowed to cool. The nozzle is cleaned of
all external particulate matter and capped to prevent contamination or loss of sample. After
the final leak check, the sample train is disassembled and all openings are capped. The
probe, filter assembly, organic module, and the impingers are removed to the cleanup area.

At the sample clean-up area, the contents of the sampling train components are quantitatively
recovered into glass storage containers and logged into the field sample log.

Container No. 1 consists of the glass fiber filter/petri dish set. The exposed filter is removed
from the filter holder using tweezers and carefully transferred to its original petri dish. Any
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loose particles that are present in the front-half of the filter holder are carefully brushed into
the petri dish, as is filter material that may be attached to the filter frit. The petri dish is then
sealed by wrapping with Teflon® tape.

The interior surfaces of the nozzle, probe, cyclone (or cyclone bypass) and front half of the
filter holder are washed three times with acetone into a pre-cleaned glass storage bottle,
which comprises Container No. 2. The probe liner is brushed with a nylon brush and rinsed
three time with acetone until no visible particles appear in the wash, then the liner is rinsed
three times with the methylene chloride. The rinses are collected on Container No. 2. The
back-half of the filter holder and the gas condenser are each rinsed three times with acetone,
and the rinses added to Container No. 2. The back-half of the filter holder and the gas
condenser are then each soaked three times each with separate portions of methylene
chloride. The duration of each soak is five minutes. The methylene chloride is added to the
contents of Container No. 2. A sample labe] is filled out and attached to the outside of the
bottle, the liguid level is marked, and the lid is wrapped with Teflon® tape.

Container No. 3 consists of a soak of the back-half of the filter holder and the gas condenser
with toluene. The back-half of the filter holder and the gas condenser are each soaked for
five minutes three times with separated portions of toluene, and the rinses are collected in
a pre-cleaned glass bottle. A sample label is filled out, attached to the outside of the bottle
and the liquid level is marked. The bottle cap is then wrapped with Teflon® tape.

Container No. 4 consists of the sorbent trap section of the organic sampling module. The
sorbent trap is removed from the sampling train and tightly capped using ground giass fittings
and impinger clamps. The trap is then wrapped in aluminum foil, labeled, and placed inside
of a leak-proof bag. The trap is then stored on ice for shipment to the analytical laboratory.
The condensate and the knock-out impinger is weighed using a top-loading balance accurate
to the nearest milligram. The weight is recorded and the condensate is then transferred to
a pre—cleaned glass sample bottle, which comprises Container No. 5. A sample label is filled
out and attached to the outside of the sample bottle, the liquid level is marked and the cap
is wrapped in Teflon® tape.

The three impingers (and their contents) behind the condensate knockout are weighed
separately and the weights are recorded. The impinger catch is for the determination of
moisture content in the sample gas stream only, and is discarded after the liquid volumes are
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measured. The silica gel impinger and its contents are weighed together and subtracted from
the initial weight of the impinger and its contents. A note indicating the color and condition
of the silica gel is made on the sample recovery data sheet to record whether moisture
break-through has occurred.

Sample Train Pre-test Preparations
Glassware Cleaning Protocol

All glass components upstream and including the adsorbent module as well as glass petri
dishes for filter storage and transport are cleaned based on the protocol described in Section
3A of the "Manual of Analytical Methods for the Analysis of Pesticides in Human and

i

Environmental Samples.” When cleaning glassware, special care is given to the removal of
grease sealant from the components. The glassware cleaning procedure consists of eight steps

outlined below:

Acetone rinse with reagent-grade acetone.

2, Four-hour hot detergent soak using Alconox or other suitable glassware cleaning
detergent,.

3. Hot tap water rinse.

4, Four-hour chromic acid soak. Alternatively, a 2 percent v/v solution of FL 70

concentrate from Fisher Scientific can be used.

Hot tap water rinse.

Distilled, deionized water rinse.

Acetone rinse with pesticide-grade acetone.

Methylene chloride rinse with pesticide-grade methylene chloride.

® N o

After the plassware has been allowed to air dry, all openings are sealed with heavy-duty
aluminum foil that has been previously rinsed with pesticide-grade hexane.

Filter Preparation Protocol

Glass fiber filters without organic binder which demonstrate a capture efficiency of at least
99.95 percent of 0.3-micron dioctyl phthalate smoke particles, will be used, Filters are
examined for pinhole leaks by holding them up to the light. Filters are cleaned before use
by extraction in a Soxhlet extraction apparatus once with pesticide grade toluene for three
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hours and repeated with toluene for 16 hours. The filters are removed from the apparatus
and allowed to cool, and are dried under a clean stream of nitrogen. The filters are then
stored in cleaned petri dishes and sealed with Teflon® tape.

XAD-2 Resin Preparation Protocol

XAD-2 adsorbing resin used in the sorbent trap must be carefully extracted and dried prior
to its use in the field, whether the resin used has been purchased new or is being recycled.
The resin preparation involves repeated extractions with Type I distilled, deionized water,
and pesticide grade methyl alcohol, methylene chloride, and toluene. Extractions may be
conducted using a giant Soxhlet extractor or a continuous extractor which has been
constructed according to specifications outlined in “Test Methods for Evaluating Solid Waste,
Physical Chemical Methods, Field Manual, Volume II SW-846", Part 11, Chapter 10, Method
0010, Appendix A, "Preparation of XAD-2 Sorbent Resin." Initially, the resin is rinsed in a
beaker with Type II water, then the resin is extracted for 8 hours with Type 11 water. This
is followed by a 22-hour extraction with methyl alcohol, a 22-hour extraction with methylene
chloride, and a 22-hour extraction with toluene, After the extractions, the cleaned XAD-2
resin is dried using the fluidized bed technique hy gently passing a stream of nitrogen through
a bed of XAD-2 resin.

Before its use in the field, the prepared XAD-2 resin is subjected to a quality assurance check
to evaluate its acceptability for use. The quality control results must be reported for each
bath of resin extracted. A 1.0 mg sample of the dried resin is weighed out and transferred
to a small vial, and 3 ml of toluene is added. The vial is capped and shaken. The sample
resin is extracted and then a 2 plf sample of the extract injected into a gas chromatograph for
analysis. The results of the analysis are compared against the results of a reference solution
which consists of a mixture of 2.5 pl of methylene chloride and 100 ml of toluene. The
maximum concentration of methylene chloride allowed is 1000 pg per gram of resin. If this
limit is exceeded the resin must be further dried until the solvent concentration is acceptable.
The cleaned resin has a shelf-life of four weeks when stored in an amber glass container with
a Teflon®-lined cap.
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Description of Sample Analysis

The sample train fractions are extracted, spiked with surrogate standards, and concentrated
to volumes of approximately 1.0 ml prior to analysis by Gas Chromatography/Mass
Spectrometry (GC/MS). GC/MS with fused-silica capillary columns is the primary analytical
tool for the measurement of PCDD and PCDF emissions from hazardous waste incinerators.
Prescreening of the sample extracts is often conducted using GC/FID (flame ionization
detector) or GC/ECD (electron capture detector), to determine the analytes present in the
sample and their approximate concentrations in the sample extract.

49 METALS
Determination of Metals Emissions by BIF Metals Method
Summary of Method

Particulate and gaseous metal emissions are withdrawn isokinetically from a source and
collected on a heated filter, and in a series of chilled impingers containing a solution of dilute
nitric acid combined with dilute hydrogen peroxide in each of two impingers. Sampling train
components are recovered and digested in separated front- and back-half fractions. Materials
collected in the sampling train are digested with acid solutions to dissolve inorganics and to
remove organic constituents that may create analytical interferences.

Description of Sampling Equipment

The multi-metals sampling train is similar to the Method 5 train with a few exceptions., A
schematic of the sampling train is shown in Figure G.6 (same as Method 5 train). The
sampling train consists of a stainless steel or glass nozzle; a glass probe liner with a heating
system capable of maintaining the sample gas temperature at 248 + 25° F; a type-S Pitot
tube to determine wvelocity pressure in order to calculate stack gas velocity and volumetric
flow; a dual inclined manometer for measuring the velocity pressure and orifice differential
pressure; a glass filter holder with a glass filter frit support to support the particle filter; a
filter heating system capable of maintaining the sample gas temperature at 248 + 25° F; and
a temperature gauge capable of measuring the temperature to within 3° F. Also included in
the sampling train is a moisture condenser which is necessary to determine the stack gas

Page G-56
VAEmvirSeneca\Tribrm\Appendix. G






Seneca Army Depot, Romulus, New York Document: SEADTRP2
Trial Burm Plan Submittal: Final

moisture content. Four to seven impingers are connected in series with leak-free ground glass
fittings. The first impinger may be excluded if the amount of moisture collected during the
sampling run is expected to be less than 100 ml. This impinger is a short-stem modified
Greenburg-Smith, which is used as a water knock-out. The second and third impingers
contain acidified peroxide absorbing solution. The second impinger is a modified
Greenburg-Smith and the third is a conventional Greenburg-Smith, The fourth impinger is
an empty modified Greenburg-Smith impingers. Impinger five and six are both conventional
Greenburg-Smith impingers and contain acidified permanganate solution for the absorption
of mercury. These impingers are optional if mercury is not a target metal, Since mercury is
not a target metal, these two impingers will not be used. The seventh and final impinger is
a modified Greenburg-Smith impinger filled with approximately 200 grams of silica gel to
provide additional moisture collection capacity and to protect the sample pump. The
metering system consists of a vacuum gauge, leak free pump, thermometers capable of
measuring temperatures to within 5.4° F, and a dry gas meter capable of measuring volume
to within 2%.

The filters used in the determination of metals emissions are certified by the supplier to
contain less than 1.25 pg of each of the metals to be measured. Quartz fiber or glass fiber
filters without organic binders are used, and exhibit at least 99.95 percent efficiency (<0.05%
penetration) on 0.3 micron dioctyl phthalate smoke particles. Pallflex type 2500 QAT-UP
Ultra Pure Filters (or their equivalent) are used in the method.

Sample Train Preparation

All glassware to be used in the sampling program is initially rinsed with hot tap water and
then washed in hot soapy water. Glassware is then be rinsed three times with tap water,
followed by three rinses with distilled water. The glassware is soaked for a minimum of four
hours in a solution of 10 percent (V/V) nitric acid, rinsed three times with deionized water,
and a final time with acetone, and allowed to air dry. Prior to assembly, all openings where
contamination can occur shall be covered.

During the preparation and assembly of the sampling train, all openings where contamination
may enter are kept covered until just prior to assembly or until immediately before sampling.
The first impinger, used as a water knockout, is left empty. The next two impingers are
charged with 100 ml each of HNO,/H,0, absorbing solution each, the fourth impinger is left
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empty, and the fifth and sixth impingers are each charged with 100 ml of acidic permanganate
solution. The seventh impinger contains approximately 200 g of indicating type silica gel.
Leak-tight connections are made and secured between the impingers. Using tweezers or
clean disposable surgical gloves, a tared filter is removed from its petri dish and placed in the
filter holder such that it is properly centered and the gasket prevents the gas stream from
circumventing the filter. The nozzle is connected to the probe by a leak-free fitting and the
probe is marked to indicate the proper distance into the stack for each sampling point, Ice
is packed around the impingers at the start of sampling.

Pretest Preparation

After the sampling site and the minimum number of sampling points is determined, the stack
pressure and temperature and the range of velocity heads are measured, and the moisture
content and dry gas molecular weight are determined or estimated based on knowledge of the
process. A nozzle is selected based on the range of velocity heads such that it is not
necessary to change nozzles during a test to maintain isokinetic sampling rates, and the
differential pressure gauge is checked to ensure that it is suitable for measuring the range of
velocity heads.

The sampling time is selected in order to collect a sample volume of at least 30 dry standard
cubic feet (dscf). Sample periods are approximately one hour but are chosen such that the
sampling time per sample point is not less than two minutes,

Sample Train Operation

During the sampling runs, the sampling rate is maintained within + 10% of the true isokinetic
sampling rate and the temperature of the probe and filter holder are maintained at 248 + 25°
F.

At the beginning of each run, the Field Data Sheet (Figure G.4) is filled out and site and test
specific data is recorded, including the initial dry gas meter reading. During testing, readings
are recorded on the data sheet at the end of each sampling point, when changes in flow rates
are made, before and after each leak-check, and when sampling is halted for any reason, The
manometer lines are zeroed and are checked periodically to ensure proper measurement of
the velocity head.
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To begin sampling, the probe nozzle cap is removed and the operating temperatures are
verified. The probe is inserted to the proper depth and the pump is immediately started.
The flow rate is adjusted rapidly to isokinetic conditions. Sampling is then conducted for the
pre- determined time at each traverse point. If the pressure drop across the filter becomes
too large, making isokinetic sampling difficult to maintain, the filter may be changed. A leak
check is performed before and after such changes.

At the end of the sampling run, the course adjust valve is closed and the probe is removed
from the stack. The pump is turned off, a final dry gas meter reading is taken and a post-test
leak check is performed,

Sample Recovery

When the probe is removed from the stack, it is allowed to cool until it may be safely
handled, and the nozzle is cleaned of all external particulate matter and loosely capped to
prevent contamination or loss of sample. After the post-test leak check, the sample train is
disassembled and all openings are capped. The probe, filter assembly and impingers are
removed to the cleanup area.

The filter is carefully removed from the filter holder with tweezers or clean, disposable
surgical gloves, and returned to its original petri dish. Any particles observed in the front half
of the filter holder are brushed onto the filter in the filter container, and filter material stuck
to the filter frit is scraped off and placed into the petri dish along with the filter.

Taking care to prevent contamination, particulate matter, including condensates, is
quantitatively recovered from the probe nozzle, glass liner and front half of the filter holder
by washing these parts with acetone and placing the wash in a labeled glass container. This
step is deleted if the determination of particle emissions is not required. Brushes are used
to facilitate the washing process.

The sampling nozzle, probe liner, and front half of the probe liner is then rinsed with a 100
ml of 0.1 N nitric acid into a glass container. It is important to use exactly 100 ml of the
nitric acid solution because of blank corrections which are made later during analysis. The
nozzle, probe liner, and front-half of the filter holder are once again rinsed with acetone,
which is discarded.
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The first three impingers and their contents are weighed, and the weights are recorded in the
sample clean-up data sheet. This information is required to calculate the moisture content
of the sampled flue gas. The filter support, the back-half of the filter holder and the first
three impingers are rinsed with exactly 100 ml of 0.1 N nitric acid. The rinses and collected
impinger solutions are combined into a single sample bottle and the liquid level is marked.
The container is sealed and a label which clearly describes the contents is attached.

The silica gel is weighed and the mass recorded on the clean-up sheet (Figure 6-6-3). The
silica gel is transferred from its impinger to the original container and sealed.

Once during each field test, reagent blanks of the solutions used are collected by transferring
100 ml of each solution into labeled containers, The containers are sealed and treated as
samples henceforth. An unused filter is also collected as a blank and remrned to the
laboratory. Blank samples are analyzed to determine if contamination occurred during the
field testing.

Description of Leak Check Procedures

With the system completely assembled, the nozzie is capped and the vacuum pump turned
on. The coarse adjust valve is opened and the fine adjust valve is set to yield 15 inches of
mercury vacuum. The leak rate is read from the dry gas meter. The maximum acceptable
leak rate is 0.020 cfm at fifteen inches of mercury vacuum. At the conclusion of the test, a
leak check is again conducted at the maximum vacuum observed during the test. If the
leakage rate exceeds 0.020 c¢fm, the run is invalidated.

4.10 DEACTIVATIONFURNACE FLY ASH

After each test run, a sample of the fly ash will be sampled from each heat exchanger, the
cyclone, and the baghouse. Each ash hopper will be sampled with a trowel as per the Trowel
Method S007 from SW-846. Fly ash will be collected at the end of each run, and the ash
from three runs will be composited into one sample. The sample will be well mixed and then
a representative sample will be collected for the test condition. The composited sample will
be analyzed for the POHC or metal of interest using the methods shown on Table G-5. Also,
the toxicity characteristic leaching procedure (TCLP) will be run on the fly ash (SW-B46
Method 1311} for metals.
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SECTION 5
HANDLING, TRACEABILITY, AND HOLDING TIMES

The primary objective of this procedure isto create an accurate written record that can be
used to trace the possession of a sample from the moment it is collected through to the final
report. A sample is in custody if it is in any one of the following states:

In actual physical possession.

- In view, after being in physical possession.

- In physical possession and locked up so that no one can tamper with it.
- In a secured area, restricted except to authorized personnel.

- In transit.

5.1 GENERAL REQUIREMENTS

- Name of sample custodian(s).
- Laboratory tracing report sheets to be used which identify:
a. Sample code number, reserve sample quantity, aliquot for each test, responsible
person, date received, date completed,
b. Storage facility for reserve samples,
¢, Method for using hardbound workbooks in conjunction with lab tracking report
sheets to note unusual events,
d. Quality control inspection results on incoming samples, and
Method of identifying sample at any stage of testing, using existing laboratory
practices.

5.2 FIELD CUSTODY

Appropriate personnel will receive copies of the test plan prior to testing. Pre-test briefings
will be held to apprise the participants of test objectives, sample locations, and chain-of-
custody procedures, After samples are collected, a debriefing is held in the field to verify
adherence to the chain-of-custody procedures and determine whether additional samples are
required.

Page G-61
VAEnvinSeneca\Tribm\Appendix.G






Scneca Army Depot, Romulus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

The field test team will be familiar with the following rules:

- Involve a minimum number of persons in sample collection and handling.

- Establish procedure guidelines to be used for each type of sample collected, preserved,
and handled.

- Obtain samples using the appropriate sampling techniques.

- Attach sample tag or label securely to the sample container at the time the sample is
collected. Tags will be completed legibly in waterproof ink. The tag will contain the
following items as a minimum; the serial number of the tag, the station number and
location, the date and time, the type of sampie, the sequence number (if any), the
analyses required, and the name of the sample collector {see Figure G.7)

- Attach a custody seal to each sample to protect against tampering (Figure G-8).

- Use bound sample logbooks to record sample identifications and other pertinent
information necessary to reconstruct the sample collection processes. Store the sample
logbooks in a safe place where they are protected and accounted for at all times.

- A field data sheet with a standard format to minimize field entries will be used. The
sample location, date, time, run number, type of samples taken, volume of each
sample, measurements, and any other pertinent information or observation will be
included on each field data sheet. The Field Team Leader willbe responsible for the
safe keeping of all field data sheets, The entries should be signed by the sample
collector and reviewed by the Field Team Leader,

- The sample custodian is responsible for the care and custody of the samples until they
are properly dispatched to the receiving laboratory or given to an assigned custodian.
The sample custodian will ensure that each container is in his/her physical possession
or in his/her view at all times, or stored in a locked place where it cannot be tampered
with,

In the transfer-of-custody procedures, each custodian or sampler will sign, record, and date
the transfer. Sample transfer can be a sample-by-sample basis or on a bulk basis. The
following protocol will be followed for all samples as they are collected and prepared for
distribution.

- Samples will be accompanied by a chain-of-custody record and analysis request form
(Figure G.9) that includes the mame of the study, collectors’ signatures, station
number, station location, date, time, type of sample, sequence number, number of
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5.3

containers, and analyses required. When turning over possession of samples, the
transferor and transferee will sign, date, and time the record sheet.

The field custodian or field sampler has the responsibility of packaging and dispatching
samples to the laboratory for analysis. The appropriate chain-of-custody record must
be filled out, dated, signed, and included with the sample. A copy will remain with the
custodian.

Packages must be accompanied by the chain-of-custody record which identifies the
contents. The original must accompany the shipment. The field custodian will retain
a copy.

To avoid breakage, samples willbe carefully packed in shipment containers such as ice
chests or D.O.T.-approved shipping containers. The shipping containers will be sealed
for shipment to the receiving laboratory. Samples will be shipped on the day of
collection, if possible. If not, they will be shipped as soon as possible thereafter.

If sent by mail, the package will be registered mail, with return receipt requested. If
sent by common carrier, a bill of lading will be obtained. Receipts from post offices
and bills of lading will be retained as part of the permanent chain-of-custody
documentation.

If samples are delivered to the laboratory when appropriate personnel are not there
to receive them, the samples will be locked in a designated area within the laboratory
or must be placed in a secure area by the recipient. The recipient is responsible for
unlocking the samples and delivering custody to the appropriate custodian.

LABORATORY CUSTODY

The protocol listed below will be followed for all samples received at the laboratories.

The laboratory shall designate a sample custodian and an alternate custodian to act
in his absence. In addition, the laboratory will set aside a sample storage security area.
Samples will be handled by a minimum number of persons,

Incoming samples will be received by the custodian or the alternate. The custodian
will sign the chain-of-custody records and retain them as a permanent record.
Couriers picking up the samples shall sign jointly with the laboratory custodian.
Immediately upon receipt, the samples are cross-checked with the chain-of-custody
record to ensure the proper number of samples were received and that they
correspond to the sample descriptions. Samples are also checked for damage and/or
leaks. All abrormalities are documented.
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- The custodian will ensure that the samples are logged into the laboratory "master'
sample log (see Figure G.10).

- The custodian will distribute the samples to the personnel performing the tests.

- The analyst will record in his laboratory notebook or analytical worksheet information
describing the sample, the procedures performed, and the test results. The notes will
be signed and dated, and will include abnormalities that occurred during the testing
procedure. The notes will be retained as permanent record in the laboratory.

- Laboratory personnel are responsible for the care and custody of a sample once it is
handed to them. It should be in their possession or secured in the laboratory at all
times. Sample preparation forms will be drafted for each sample and include:

a. blank determinations for all reagents which become an integral part of the
sample

b. clean-up reagent blank determination
glassware blank determination

The laboratory area shall be maintained as a secured area and shall be restricted to
authorized personnel only.

- Once the analyses are completed, any unused portion of the sample, together with
identifying labels will be returned to the custodian. The sample will be retained in the
custody room until permission to destroy the sample is received.

- Samples will be destroyed only upon the order of the Program Manager or when the
samples have deteriorated.

- Figure G.11presents the chain-of-custody flow for samples from initial sampling to the
reporting of results.

5.4 SAMPLE PRESERVATION AND HOLDING TIMES

Table G-6 shows the sample preservation procedures and the applicable holding times for
each sample collected. After each sample has been recovered and entered into the field
sampling logbook, it is preserved according to the sampling method requirements. The
analytical laboratory willprepare and analyze the samples within the time frames specified in
Table G-6.
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TABLE G-6
SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES
Hold Time
Analysis Sample Max, Hold Time Aflter Prep
Parameter Matrix Container Preservative Before Prep Until Analysis
(days} {days}

Semivolatile POHC XAD-2 Cartridge Chill with ice to 4° C 14 40

Condensate AG/TL Chill with ice to 4° C I4 40

Train rinses AG/TL Chifl with ice to 4° C 14 40

Filter Petri dish Chill with ice to 4° C 14 40

Fly ash AG/TL Chill with ice to 4° C 14 40

Auxiliary Fuel AG/TL Chill with ice to 4° C 14 40
Energetic POHC Front half rinses AG/TL Chill with ice to 4° C 14 40

Filter Petr: dish Chill with ice to 4° C 14 40

Condensate AG/TL Chill with ice to 4° C 14 40

XAD-2 Cartridge Chill with ice to 4° C 14 40

Fiy Ash AG/TL Chill with ice to 4° C 14 40
Dioxin and Furans Froat half rinses AG/TL Chill with ice to 4° C 14 40

Filter Petri dish Chill with ice to 4° C 14 40

Toluene Rinses AG/TL Chill with ice to 4° C 14 40

XAD-2 Cartridge Chill with ice to 4° C 14 40
Metsls Filter Petri dish None 14 40

Front half rinses AG/TL Chill with ice to 4° C 14 40

Fly ash P, AG/TL None
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TABLE G-6

SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES

Hold Time
Analysis Sample Max. Hold Time After Prep
Parameter Matrix Container Preservative Before Prep Until Analysis
(days) (days)
Particulate Matter Front half rinses AG/TL NA NA NA
Filter Petri dish NA NA NA
Stack Gas Flow Rate Stack emissions NA NA NA NA
CO,, 0, (Method 3) Stack emissions Plastic Bag NA NA 4 hours
Moisture Stack emissions NA NA NA NA
NO, (CEM) Stack emissions NA NA NA NA
CO, 0, (CEM) Stack emissions NA NA NA NA
THC (CE) Stack emissions NA NA NA NA

AG/TL = Amber glass container with Teflon® lined lid, P = polyethylene container
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SECTION 6
CALIBRATIONPROCEDURES AND FREQUENCY

6.1 SAMPLING EQUIPMENT

All stack sampling equipment to be used in this testing effort is periodically subjected to
calibration and preventive maintenance procedures dictated by good practice and the EPA
Quality Assurance Manual. No field equipment will be used which does not have valid
calibration data prior to the test program, and calibrations of all equipment will be checked
following the program.

6.1.1 Meter Boxes

Meter boxes used for source testing are subjected to multi-point calibrations once each year,
or after repairs are made to the dry gas meter, orifice, or thermocouples. Meter boxes are
assigned a unique ID number, and a calibration and maintenance notebook as they are
received. Thereafter all calibrations and maintenance performed on meter boxes are recorded
in the notebook. The dry gas meter and orifice are calibrated at five flow settings ranging
from an orifice pressure of 0.5"WC to 4.0"WC. The meter box calibration factor (gamma)
is calculated for each flow setting and checked to ensure that no individual gamma differs
from the average by more than 0.02. Similarly the AH@ value of the orifice is calculated for
each flow setting and checked to ensure that no individual value differs from the average by
more than 0.15. Dry gas meter thermocouples are checked against a mercury-in-glass
thermometer at three calibration points: Ice-point, ambient, and boiling H,0 point.
Thermocouples are considered unacceptable and are repaired or replaced if they do not read
within 5.4° F at each of the calibration points.

6.1.2 Pitot Tubes

Type-S pitot tubes are checked for conformance to the dimensional criteria described in
Method 2 as they are received, and assigned a pitot tube coefficient, C,, of 0.84. Since most
pitot tube assemblies are permanently attached to stainless steel sampling probes, pitot tube
calibration data is generally recorded in notebooks assigned to each sampling probe. The
pitot tube assembly alignment is checked prior to and at the conclusion of each sampling
program for which the pitot tube is used.
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6.1.3 Thermocouples

Stack temperature thermocouples are permanently attached to the sampling probes and are
checked as received for accuracy. The thermocouples are checked against a mercury-in-glass
thermometer at three temperatures: ice-point, ambient, and boiling H,O point. Calibration
and maintenance data for each stack thermocouple are recorded in the appropriate sampling
probe notebook. Probe liner, filter box, sample gas, and condenser thermocouples are
checked for accuracy at three temperatures: ice-point, ambient, and boiling H,O point. ES
recognizes that the temperature of the probe liner, heated sample box, and sample gas
temperature are generally maintained at temperatures of approximately 250° F. Since these
temperatures are not used to calculate stack gas parameters or correct sample volumes, the
calibration procedure is considered adequate when weighed against the danger of working
with boiling oil. Each thermocouple is assigned a unique identification number and a
notebook for recording calibration and maintenance data,

6.1.4 Sampling Nozzles

ES maintains a full range of sampling nozzles to conduct isokinetic sampling at a variety of
exhaust gas velocities. Nozzles are stored in metal padded boxes to prevent damage during
storage or transport. Nozzles diameters are determined prior to their use on a sampling train,
after the nominal nozzle diameter to be used has been selected. The internal diameter of the
nozzle is measured using a set of vernier calipers. The diameter used to calculate the nozzle
area is determined from the average of three measurements of the nozzle in three different
diameters. The nozzle is not used if an individual diameter differs from the average by more
than 0.004 inch.

6.1.5 Orsat Analyzer

The Orsat analyzer is leak-checked and calibrated in accordance with EPA Reference Method
3.

6.1.6 Summary (Table)

A summary of sampling equipment with corresponding calibration procedures, frequencies,
and acceptance criteria can be found in Table G-7.
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TABLE G-7
CALIBRATION OF SAMPLING EQUIPMENT

Apparatus

Acceptable Limits

Frequency and Method
of Measurements

Caorrective Action

Wet Test Meter (64 A%hr
cap.)

Y=1.00410.01 for calibration
range 7.5 10 65 f*mr

Initially and annually by bell
prover

Return to service center for
cormective maintenance

Dry Gas Meter

Y tolerance for individual
values + 0.02 from average Y
value

Y: = Y, + 0.05Y,

AHG tolerance for individual
values + 0.20 from average
AH@ value

Calibration initially and
annually against calibrated wet
test meter a1 0.50, 0.75, 1.0,
1.5, 2.0, and 4.0 in H,0

Post-test calibration check after
field use

Calibration initially and
annually against calibrated wet
test meter at 0,50, 0.75, 1.0,
1.5, 2.0, and 4.0 in. H,0

Repair or replace as peeded,
recalibrate over full range of
flow setings

Repair or replace as needed,
recalibrate over full range of
flow settings

Repair or replace as needed,
recalibrate over full range of
flow zctlings

Suck Thermocouple

1.5% of absolute temperature
as indicated by ASTM
mercury-in-glass thermometer

[nitially and annually at ice-
point, and boifing water poin1,
Temperatures exirapolated to
1500° F

Adjust, determine calibration
factor, or reject

Filter Heater Thermocouple

+ 5.4° F as indicated by
ASTM mereury-in-glass

Initially and annually at ice-
point and boiling water paint

Adjust, determine calibration
factor, or reject

thermormneler
Condenser Outlet T 2° F as indicated by ASTM Initially and anoualiy at ice- Adjust, determine calibration
Thermocouple mercury-in-glaess thermometer point and boiling water point factor, or reject
Dry Gas Meler + 5.4° F as indicated by Iniially and annually at ice- Adjust, determine calibmtion
Thermocouples ASTM mercury-in-glass point and boiling water point factor, or reject
thermomeler
S-1ype Pitot Tube Assemblies C, =034 Initiatly and afier field uaage Realign or replace

by geometric calibmtion
procedures

Probe Nozzle

Tolerance 0.004 in. for three
measurements, 120° apant

Prior to each field test

Reshape and resharpen, then
recalibrate

Analytical Balance

£ 0.1 mg with Class 5 wta.

Annually serviced by field
tech.

Adjusted prior o each use wilth
Class 8 wta. (60.0000 g or
100.0000 g)

Adjust and repair as needed

Adjus as needed to calibrate
weight, call for factory
service as needed
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6.2 EQUIPMENT FOR INORGANIC ANALYSIS

6.2.1 Analytical Balances

Analytical balances are professionally cleaned and calibrated annually by certified balance
technicians provided by the manufacturer. Following this professional calibration, a document
is provided by the manufacturer, stating the model number, serial number and date of
calibration, Additionally, a sticker noting the technician’s name and the date of calibration
is attached to the balance.

Each time the balance is used, a calibration check is performed using a set of Class S weights.
The results of each calibration are recorded in a notebook which remains with the balance

being used.

6.2.2 Atomic Absorption Spectrophotometer

Antimony, barium, chromium and lead will be determined using Atomic Absorption
Spectrometry. The flame technique willbe used unless the expected concentration of analyte
in the samples is below these levels: antimony, 0.35 mg/L; barium, 0.5 mg/L; chromium, 0.2
mg/L;lead, 0.2 mg/L. Under these circumstances, the furnace technique will be used. Upon
completion of the miniburn, additiona! data will be available to assist in the decision whether
to use a flame or furnace technique.

Variations in atomic absorption instrument design complicate the delineation of specific
calibration criteria. At a minimum, one standard and one blank should be used to generate
a calibration line for flame AA analysis. For instruments capable of muitipoint calibration,
a minimum of three standards and a blank should be used. As a guideline, a linear
correlation coefficient greater than 0.995 is suggested for curve acceptance.

Calibration curves for the furnace technique will be generated by preparing a blank and at
least four standards. Standards and samples will be matrix matched, and necessary matrix
modifications will be performed as prescribed by EPA SW-846.

All standards used wili be either commercially obtained or prepared according to EPA SW-
846. Standards having a concentration of less than | mg/L willbe prepared daily. Standards
having a concentration of 1 mg/L or higher will be prepared weekly.
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After each initial calibration an accuracy check will be made with a mid-range standard
prepared from a source independent of that used for the calibration standards. The result
of this check should be within 90 to 110 percent of the theoretical value. If not, the source
of the discrepancy must be determined and corrected before analysis can begin.

A continuing calibration check will be made to verify the accuracy of the calibration curve
throughout sample analysis. A midrange standard will be run before and after each sample
group, or for groups having more than 10 samples the check standard should be run after
every tenth sample. The check will be considered acceptable if within 90 to 110 percent
recovery for flame analysis or within 80 to 120 percent recovery for furnace analysis.

6.2.3 Summary (Table)

A summary of QA/QC Prodcedures for Metals Determination is provided in Table G-8. This
table details calibration criteria.

6.3 EQUIPMENT FOR ORGANIC ANALYSIS
6.3.1 GC/MS

Analysis of liquid extracts resulting from sampling for polychlorinated dibenzo-p-dioxins
(PCDDs), polychiorinated dibenzofurans (PCDFs) and Principal Organic Hazardous
Compounds (POHCs) will be performed with a gas chromatograph/mass spectrometer
(GC/MS). An internal standard calibration technique will be employed.

The internal standard technique isa method whereby all the samples are spiked with known
quantities of compounds which are analytically similar to the target compounds and which are
not native to the samples of interest. Standards for initial calibration are prepared for all
target compounds at a minimum of five concentration levels (including a blank) and each is
spiked with a measured quantity of internal standard. The lowest calibration standard will
have a concentration ten times lower than the concentration level corresponding to a 99.99
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TABLE G-8
SUMMARY OF QA/QC PROCEDURES
FOR METALS DETERMINATION

Quality Parameter

Method of
Determination

Frequency

Criteria

Calibration; Imitial

Analysis of between two
and five calibration
standards

Before sample analysis

Instrument dependent,
linear correlation
coefficient =0.995

Calibration: Continuing
Check

Analysis of midrange
calibration standard

Before and after each
sample group

90%-110% recovery for
flame, B0%-120% for
furnace

Accuracy: Initial
calibration check

Analysis of standard
independent of initial
calibration standards

After each initial
calibration

50%-110% of
theoretical value

Accuracy: Spikes

Sample is divided, and
one portion spiked with
analyte at three times
DL or two times sample
level

One per sample matrix

70%-130% recovery

Precision: Duplicates

Cne sample divided and
each portion prepared
and analyzed separately

One per sample matrix

Range <35% if sample
result above lowest
standard'

Blank

Method blank carried
through all sample
preparation and analysis

steps

One per sample batch

Below detection limit

'Range refers to the difference between two spike recoveries.
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percent destruction removal efficiency (DRE). When these spiked calibration standards are
analyzed, a response factor correlating response of the characteristic ions of each analyte with
that of the internal standard may be calculated as follows:

RF = AsCis/AisCs

where:

RF = Response Factor

As = Characteristic ion area response of a target compound in the calibration
standard

Ais =  Characteristic ion area response of the internal standard

Cs = Amount (ng) of target compound in the calibration standard

Cis = Amount (ng) of internal standard

If the relative standard deviation of the average response factor is less than 30 percent, then
the average RF can be used for analysis. Alternatively, the results can be used to plot a
calibration curve of response ratios, As/Ais versus RF,

The working calibration curve or RF must be verified periodically by the measurement of one
or more continuing calibration standards. If the response varies by an amount exceeding the
criteria specified by each method, then new calibration standards must be prepared and a new
curve generated.

6.3.1.1 Modilied Method S (SW-846 Method 0010)

GC/MS calibrations for the analysis of naphthalene and 2,4-dinitrotoluene in samples resulting
from the MMS5 sampling train will be performed as described in Section 8.3.1 of this
document and according to SW-846 Method 8270. Tuning of the hardware will be
accomplished using 50 ng of decafluorotriphenylphosphine (DFTPP) as prescribed by Sections
7.3and 7.40f Method 8270. Hardware tuning will be performed every twelve hours. Internal
standards used for this analysis will be acenaphthene-d,, and phenanthrene-d,,. These
standards will be spiked into sample extracts so as to obtain a concentration of 40 ng/ul.

After the initial calibration is finished and before samples are analyzed an initial calibration
check will be made by analyzing a standard which: 1) has been prepared from a different
source material than the initial calibration standards; and 2) is prepared at a concentration
level equivalent to 99.99 percent DRE. The average relative response factor obtained from
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initial calibration will be considered valid if the response of this check standard is within 70
to 130 percent of its theoretical value. If this criterion is not met after two check runs, the
nature of the discrepancy must be determined and corrected before analysis can begin.

Once sample analysis has begun, a continuing calibration standard will be measured every 12
hours and at the end of the day. This check will be made with one of the initial calibration
standards and will be considered acceptable if the resulting response factor is within 30
percent of the average calibration relative response factor RRF. All samples must be
bracketed by successful calibration checks; if a continuing calibration check fails after two
attempts a new initial calibration must be performed with newly prepared standards, and all
samples analyzed between the last successful calibration check and the failed calibration check
must be re-analyzed,

6.3.1.2 Method 23

GC/MS calibration for analysis of PCDDs and PCDFs will be accomplished as described in
EPA Method 23 and in Section 8.3.10f this document, An initial five-level calibration will
be performed using the compounds and concentrations listed in Table 2 of Method 23.

The internal standards will be added to every sample prior to extraction. There will be ten
carbon-labeled PCDDs and PCDFs as internal standards representing the tetrathrough

octachlorinated homologues. Each internal standard is used to quantify the indigenous
PCDDs or PCDFs in its homologous series. (For example, the *C(,-2,3,7,8-tetrachlorinated

dibenzodioxin is used to calculate the concentrations of all other tetra-chlorinated isomers.)
The relative standard deviation for the mean response factor of each standard will be
calculated and considered acceptable if within the limits prescribed by Table 5 of the method.
Sample analysis willthen begin if the system operation requirements specified in Section 6.1.1
of Method 23 are met.

The continuing calibration check willbe performed by analyzing solution #3 from Table 2 of
the method and comparing the RRF for each compound in this standard to the corresponding
RRF obtained during initial calibration. These response factors should agree within the limits
prescribed in Table 5 of the method. If not, a new initial calibration must be performed with
newly prepared standards, and all samples analyzed between the last successful calibration
check and the failed calibration check must be re-analyzed.
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6.3.1.3 Summary {of QAQC procedures for SYOST)

Summary tables of QA/QC procedures for SVOST analysis and M23 analysis are provided as
Tables G-9 and G-10. Also, Table G-11 presents the summary of QA/QC procedures for
POHC determination in fly-ash.

6.3.2 GC/ECD

Analysis of nitroglycerin in samples resulting from the Sampling Train for Energetic Materials
(STEM) will be performed using a gas chromatograph with an Electron Capture Detector
(ECD) as prescribed by the USAEHA method.

A multipoint calibration curve will be generated by preparing and analyzing standards at five
concentration levels, including a blank. The lowest standard above blank level will have a
concentration equivalent to 10 times less than the 99.99 percent DRE level. The calibration
curve generated by this method willbe considered acceptable if it has a correlation coefficient
of 0.99 or more.

The calibration curve will be verified every 12 hours and at the end of the day through
analysis of a continuing calibration standard. This standard will be the lowest initial
calibration standard and the response of this standard check must agree to within 30 percent
of the average initial calibration response factor. If not, a new calibration curve must be
generated from newly prepared standards and all samples analyzed since the last valid
calibration check must be re-run.

6.3.2.1 ummary of QA/QC Procedures for STEM

A summary table of the AEHA STEM QA/QC procedures is provided as Table G-12.

6.4 CEM EQUIPMENT

6.4.1 CO Monitor

The calibration procedures and frequency for the CO process monitor are described in
Section 4.6.3 of this appendix.
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TABLE G-9
SUMMARY OF QA/QC PROCEDURES
FOR SYOST ANALYSIS

Quality Parameter

Method of
Determination

Frequency

Criteria

Calibration: Initial

Five-level calibration
curve for POHCs and
inlernal standards.
Lowest standard ten
times lower than DRE
critical level

At beginning of day

<30% RSD of average
RRF

Calibration: Tuning

Hardware tuning using
50 og DFTPP

Every 12 hours

Meet criteria of Metbod
8270 Section 7.3-7.4

Accuracy: Initial
Calibration Check

Standard made at DRE
critical concentration and
prepared from a
different source tban cal.
standards

Afier initial calibration
before sample analysis

70%-130% of
theoretical value

Accuracy: Continuing
calibration check

Analysis of a continuing
calibration standard

Every 12 hours and at
end of day

Within 30% of RRF
from calibration

Accuracy: Surrogate
Standard

Surrogate standards
added to samples prior
to extraction at =<two
times DRE critical level

Every SVOST
component

50%-150% recovery

Precision: POHC

Duplicale analysis of all

Omce per trial bum

+50% RPD if

Determination SVOST components concentration is above
from the run of highest lowest cal. standard,
POHC concentrations otberwise +100%
Blank: Metbod Method blank for each One per sample batch Blank value <two
SVOST component times DL. If greater,
DL is changed to 1.5
times blank value
Blank: Field Blank train carried One per test run series Evaluated on a case-by-

through sample prep and
analysis

case basis







TABLE G-10
SUMMARY OF QA/QC PROCEDURES

FOR METHOD 23
Method of
Quality Parameter Determination Frequency Criteria

Calibration: Imitial

Five standard calibration
using compounds and
concentrations listed in
Table 2 of Method 23

At beginning of day

Conforming to criteria
in Section 6.1.1 of
Method 23

Accuracy: Continning
Calibration Check

Analysis of solution #3
from initial calibration

Every 12 hours and at
end of day

Conforming lo criteria
in Section 6.1.12.1 of
Method 23

Accuracy: Audit Sample
(for compliance testing)

Analysis of audit sample
containing tetra through
octa isomers of PCDD
and PCDF

With each set of
compliance samples

Conforming to Section
B of Method 23

Accuracy: Surrogate Surrogates added to the Every train 70%-130% recovery
Standard adsorbent cartridge of
each train before
sampling begins
Accuracy: Interpal Internal standards added | Bvery train 40%-130% for tetra-
Standard to every sample prior to through hexachlorinated
extraction compounds and 25% to
130% for higber hepta-
and octachlorinated
homologues
Precision: Surrogate Same surrogate spikes as | Every train + 50 RPD

standard

for accuracy. Results
from each run are
compared

Blank: Method Method blank for each One per sample batch Blank value <two
M23 set of like samples times DL. If greater,
DL is changed to 1.5
times blank value
Blank: Field Field blank carried Ome per test run series Evaluated on a case-by-

through sample prep and
analysis

case basis







TABLE G-11
SUMMARY OF QA/QC PROCEDURES
FOR POHC DETERMINATION IN FLY ASH

Quality Parameter

Method of
Determination

Frequency

Criteria

Calibration: Initial

Five-level calibration
curve for POHCs with
internal standards.
Samples bracketed by
standards

At beginning of day

< 30% RSD of avernge
RRF

Calibration: Tuning

Hardware tuning using
50 ng DFTPP

Every 12 hours

Meet criteria of Method
8270 Section 7.3-7.4

Accuracy: Initial
Calibration Check

Standard made at DRE
critical concentration and
prepared from a
different source than cal.
standards

After initial calibration
before sample analysis

70%-130% of
theoretical value

Accuracy: Continuing
Calibration Check

Analysis of a continuing
calibmtion standard

Every 12 hours and at
end of day

Within 30% of RRF
from calibration

Accuracy: Surrogale
Standard

Surrogate standards
spiked into sample at
expected POHC level

Every sample

50%-130% recovery

Accuracy: Spikes
(when GC/MS is not
being used)

Sample divided in lab
and spiked with POHCs
al =< two times expected
concentration

One per sample matrix

50%-130%
Tecovery

Precision: Surrogate
Standard

Same surrogates as for
accuiracy, Results from
each run compared

One per test condition

Recoveries vary by
<35%

Precision: POHC
Determination

Duplicate preparation
and analysis of sample

One per sample matrix

<35% range

Blank-Method

Method blank carried
through all sample
preparation steps

One per sample batch

< 3% of sample levels







TABLE G-12
SUMMARY OF QA/QC PROCEDURES
FOR STEM ANALYSIS

Quality Parameter

Method of
Determination

Frequency

Criteria

Calibration: Initial

Five-point calibration curve for
nitroglycerin. Lowest standard
at teast 10X lower than DRE
critical level

Daily

Carrelation coeflicient of at
least 0,99

Calibration: Continuing
Calibration Check

Analysis of a ¢ontinuing
calibration standard

Every 12 hours and at end of
day

Within 30% of RF from
initial calibration

Accuracy: Surrogate Spikes

Surrogate compound ethylene
glycol dinitrale spiked into
train prior to sampling at four
times DRE concentration

Each sampling train

Mean of all resulis 753% to
125%

Accuracy: Blind Spikes

Independent lab QA
coordinator lo insert blanks
epiked with POHC and
surrogate into sample batch to
be analyzed

10% of tolal number of
sarples

70%-130% recovery

Accuracy: Confirmetional
Analysis

Field samples testing positive
for POHC and/or surrogate
submitted for analysis by
GC/MS

10% of positive samples

TO%-130% recovery
compared to GC result

Precision: Surrogale Spike Same surrogate spikes as for Each sampling train +25% RPD
agcuracy. Resulis of each run
compared
Precision: Blind Spikes Same spikes as for accuracy 10% of total number of +30% RPD
samples
Precision: Duplicates Sample extracts will be divided | 10% of ficld samples 130% RPD

for replicate analysis

Blank: Method

Method blank for each STEM
geclion

One per sample baich

Blank value <rtwo times DL,
If greater, DL is changed to
1.5 times bland value

Blank: Field

Blank train carried through
sample prep and analysis

One per test un series

Evaluated on a case-by-case
basis.
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6.4.2 O, Monitor

The calibration procedures and frequency for the O, process monitor are described in Section
4.6.1 of this appendix.

6.4.3 NO, Monitor

The calibration procedures and frequency for the NOx monitor are described in Section 4.6.2
of this appendix.

6.4.4 THC Monitor

The calibration procedures and frequency for the THC analyzer are described in Section 4.6.4
of this appendix.

6.5 PROCESS INSTRUMENTATION

The sampling methods used for this trial burn will result in a variety of samples including
impinger solutions, rinse solutions, filters, XAD cartridges, condensate and fly ash samples.
Preparation and analysis of each sample will be accomplished through the use of appropriate
EPA-approved methods. A summary of samples to be analyzed correlated with the
preparatory and analytical methods to be used is given in Table G-5. No modifications will
be made to the indicated methods. Internal standards for POHC quantification will be:
Naphthalene-d8 for naphthalene; acenaphthene-d,, for 2,4-dinitrotoluene.  Surrogate
standards for POHC analysis willbe: Acenaphthene or acenaphthylene for naphthalene; 3,4-
dinitrotoluene for 2,4-dinitrotoluene; ethylene glycol dinitrate for nitroglycerin, Detailed
information regarding the choice of spiking concentrations of standard is given in Section 11
of this document.

Either flame or furnace atomic absorption spectrometry may be used for metals analysis,
depending on the concentration of analyte in the samples. Criteria for choosing between AA
methods are given in the 7000 methods of SW-846 and are stated in Section 8 of this
document.
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SECTION 7
ANALYTICAL METHODS

The sampling methods used for this trial burn will result in a variety of samples including
impinger solutions, rinse solutions, filters, XAD cartridges, condensate and fly ash samples,
Preparation and analysis of each sample will be accomplished through the use of appropriate
EPA-approved methods. A summary of samples to be analyzed correlated with the
preparatory and analytical methods to be used is given in Table G-5. No modifications will
be made to the indicated methods. Internal standards for POHC quantification will be:
Naphthalene-d8 for naphthalene; acenaphthene-d,, for 2,4-dinitrotoluene.  Surrogate
standards for POHC analysis will be: Acenaphthene or acenaphthylene for naphthalene; 3,4-
dinitrotoluene for 2,4-dinitrotoluene; ethylene glycol dinitrate for nitroglycerin. Detailed
information regarding the choice of spiking concentrations of standard is given in Section 10
of this document.

Either flame or furnace atomic absorption spectrometry may be used for metals analysis,
depending on the concentration of analyte in the samples. Criteria for choosing between AA
methods are given in SW-846 and are stated in Section 8 of this document.

Successful detection and quantification of each POHC will be demonstrated through the
execution of a mini trial burn which will be conducted on the Seneca Army Depot
Deactivation Furnace prior to full scale testing. Method performance data from the miniburn
will be submitted to verify the effectiveness of the proposed methods in advance of regular
emissions testing.
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SECTION 8
INTERNAL QUALITY CONTROL
CHECKS AND FREQUENCY

Successful detection and quantification of each POHC will be demonstrated through the
execution of a mini trial burn which will be conducted on the Semeca Army Depot
Deactivation Furnace prior to full scale testing. Method performance data from the miniburn
will be submitted to verify the effectiveness of the proposed methods in advance of regular
emissions testing.

Proven methods of sampling and analysis must be retested and verified to ensure the
reliability of the resulting data. The accuracy of analyte measurement can be checked in a
number of ways: spiking samples with surrogate standards; splitting samples and spiking one
portion of the split with analyte; and spiking blanks with analyte. In each of these cases a
known quantity of material has been added to a sample and a percent recovery of that
material can be calculated upon analysis to yield a measure of how accurately the method is
determining actal quantities of analyte in samples. Similarly, from comparison of surrogate
spikes from run to run, or from duplicate analysis of sample splits, relative percent differences
or standard deviations can be calculated to indicate the reproducibility or precision of the
data. Field blanks, reagent blanks, and method blanks give information about background
interferences and possible sources of sample contamination. All of these techniques will be
used to verify data quality as recommended by each reference method.

8.1 REAGENT QUALITY

Only spectrographic or reagent grade and HPLC grade solvents and reagents will be used.
Blank solutions of reagents will be included with each sample batch in accordance with the
appropriate reference method so that sources of contamination may be traced.

Use of high quality reagents, however, does not ensure high quality analytical results. This
is due to variations in the quality of reagents from different suppliers and also differences
occur in lots from the same source. In addition, impurities impact differently on different
analyses. Constant attention is given to potential errors due to impurities and instability of
the reagents, solvents and gases used for all analyses. The analyst must predetermine that all
reagents used are of specified quality to ensure proper analytical results.

Page G-87
ViEnvin\Seneca\Tribrm\Appendix. G






Seneca Army Depot, Romutus, New York Document: SEADTBP2
Trial Burn Plan Submitial: Final

The procedures used to ensure reagent quality are:

Select high quality reagents (analytical grade or better).

Date and initial each reagent when received and when opened. Expiration dates are
determined by the manufacturer, literature, or experience.

Solutions prepared on-site are dated and initialed. The solution’s identification,
concentration, expiration date, and special storage conditions are indicated on the
label.

Use only reagents that have not expired.

When an aliquot of a standard is taken, the information from standard label is
included on the aliquot container.

The QA Coordinator is responsible for verifying that standards and reagents are correctly
labeled.

8.2 ANALYTICAL QC CHECKS

8.2.1 Semivolatile POHC

8.2.1.1 Emissions Testing

Internal accuracy checks willbe made of SYOST train component analysis in two ways. First,
each SYOST component will be spiked with surrogate standards just prior to sample
preparation for extraction. The surrogates will be added to result in a concentration of not
more than two times the 99.99 percent DRE level. 3,4-dinitrotoluene will be used as the
surrogate for 2,4-dinitrotoluene, acenaphthene or acenaphthylene will be used as surrogates
for napthalene. Acceptable limits for recovery of these surrogates are between 50 and 150
percent. This check will be done on each sample run,

The second accuracy check will be to spike blank SYOST train components with the target
analytes and their surrogates at no more than two times the 99.99 percent DRE level and
have the components analyzed as samples. This check will be performed once per trial burn
and will be considered acceptable if within 50 to 150 percent recovery.
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Precision willbe determined by tabulating the results of the sample surrogate spikes described
above and comparing recoveries for each compound in like components from run to run. For
three or fewer runs, a relative percent difference (RPD) of less than 40 percent is acceptable.
For greater than three runs, a relative percent difference of less than 30 percent should be
obtained.

Once per trial burn precision will also be measured by performing duplicate analysis of
extracts from all components of the run having the highest POHC concentrations. If the
concentration of this duplicate is higher than that of the lowest calibration standard, then +
50 percent RPD is an acceptable result. If the duplicate concentration is lower than that of
the lowest calibration standard a criterion of + 100 percent must be met. Should there be
no instrument response at all, then the calculation of an RPD is not possible and unnecessary.

To verify reagent quality and analytical technique a method blank will be prepared and
analyzed for each SVOST component. A blank value of less than twice the detection limit
is acceptable. Otherwise, the detection limit must be changed to 1.5 times the blank value.
If this elevated blank value is not due to normal and unavoidable trace impurities then the
source of contamination should be traced and corrected before any other samples are
prepared.

Once per test run series a field blank will be analyzed. This blank is a train which has been
prepared, carried to the field, exposed to the same procedures as sample trains but not used
for sampling, and then analyzed as though it had been sampled. The result of the field blank
will provide some information about possible contamination in train preparation and field
handling, and will be evaluated on a case-by-case basis.

8.2.1.2  Ash Testing

The surrogate standards listed in Section 8.2.1.1 will also be used in QC checks of ash
analysis. Accuracy will be measured by spiking each ash sample with the surrogate
compounds at ten times the minimum detection levels, the expected POHC concentration
levels prior to sample preparation. Analysis of the samples should result in a surrogate
recovery of 50 to 130 percent.
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Precision will be determined in two ways: Sample surrogate spike recoveries willbe compared
to runs within the same test condition; and ash samples will be split and analyzed in duplicate
for each sample matrix type or for five percent of ash samples, whichever is more frequent.
The surrogate standard analysis should yield a percent difference of recovery of less than 35
percent. Duplicate analysis should yield less than a 35 percent difference over the range of
samples analyzed.

A method blank will be prepared and carried through sample analysis. An acceptable blank
will have a concentration of less than five percent sample levels.

8.2.2 Energetic POHC

8.2.2.1 Emissions_Testing

Internal accuracy checks will be made of STEM sample analysis through surrogate spikes,
blind spikes, and through confirmational analysis of samples testing positive for POHC,
Prior to emissions testing, each sampling train will be spiked with the surrogate compound
review recoveries ethylene glycol dinitrate at four times the 99.99 percent DRE Ilevel.

Emissions sampling and analysis will then progress normally. The mean of recoveries
generated in this manner should fall between 75 and 125 percent.

Blind spikes will be inserted into each sample batch by an independent lab QA coordinator.
These spikes will comprise 10 percent of the total number of samples and will be prepared
by adding nitroglycerin and ethylene glycol dinitrate to a blank at four times the 99.99 percent
DRE level. Spike recoveries should be 70 to 130 percent.

The third accuracy check will confirm the GC/ECD analytical results by having 10 percent of
samples which tested positive for POHC or surrogate re-analyzed by GC/MS. In this
confirmational analysis a recovery of 70 to 130 percent as compared to the GC/ECD analysis
will be considered acceptable.

Precision of the analysis of energetic materials will also be determined in three ways:
surrogate spike recoveries from the accuracy check will be compared from run to run with
a QC goal of + 25 percent RPD; blind spike recoveries from the accuracy check will be
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compared from run to run with a QC goal of + 30 percent RPD; 10 percent of all sample
extracts will be divided for duplicate analysis with a QC goal of + 30 percent RPD.

Method blanks will be run with each sampie batch. The blank value thus obtained should be
no more than two times the detection limit. Otherwise, the detection limit must be changed
to 1.5 times the blank value,

A blank train will also be prepared, exposed to all field procedures except sampling and
analyzed once for each test run series. The result of this check will be evaluated on a
case-by-case basis.

8.2.2.2  Ash Testing

Precision and accuracy checks and objective for analysis of nitroglycerin in ash samples are
identical to those outlined for SVOST analysis of ash samples described in Section 10.2.1.2
of this document.

8.2.3 Dioxins and Furans {Method 23)

Accuracy for the analysis of PCDDs and PCDFs in stack gas will be determined through the
use of surrogate standards, internal standards, and an audit sample,

Surrogate standards will be prepared in accordance with Method 23 and added to the
adsorbent cartridge of each train before sampling begins. Following this, testing and train
recovery will proceed normally and the samples will be sent to the laboratory. Prior to
extraction each sample will then be spiked with the internal standards specified in Method
23, Sample extraction and analysis will then be completed and recoveries can be calculated
for each added compound in each sample. The surrogate QC goal is 70 to 130 percent
recovery. The internal standard QC goal is 40 to 130 percent for tetra- through
hexachlorinated compounds and 25 to 130 percent for higher hepta- and octachlorinated
homologues.

As an additional accuracy check, an audit sample containing tetra through octa isomers of
PCDD and PCDF purchased from an independent source and analyzed with the samples.
The QC criteria associated with this audit are specified in Section 6.1.2.1of Method 23.

Page G-91
VAEnvinSeneca\Trlbra\Appendix.G






Seneca Army Depot, Romulus, New York Documen: SEADTBP2
Trial Bumn Plan Submitial: Final

The precision of this analysis will be determined by comparing the results of the sample
surrogate spikes for each sample type from run to run. A relative percent difference in
recovery of + 50 percent is considered acceptable for this check.

A method blank will be run for each sample type in each sample batch. The resulting blank
value should be no more than two times the detection limit. Otherwise the detection limit
must be changed to 1.5 times the blank value,

A blank train will be carried through all field procedures except sampling and will then be
analyzed. This field blank will be included in each test run series and the resulting data will
be evaluated on a case-by-case basis.

8.2.4 METALS

8.2.4.1 Emissions Testing

Accuracy of the metals train analysis will be evaluated by splitting one sample of each type
from each sample batch into two portions and spiking one portion of each sample with
analyte. The spike will be added at two times the expected sample concentration unless
sample level is near or below detection limit. In this case, the spike added willbe three times
the detection limit. The QC goal for this accuracy check is from 70 to 130 percent recovery.

Precision of metals analysis will be determined by dividing one sample of each type per batch
into two portions and analyzing each portion as a separate sample. If the result of duplicate
analysis is above the lowest calibration standard level, then a difference of less than 35
percent over the range of duplicates amalyzed will be considered acceptable.

A method blank will be carried through all sample preparation and analysis for each sample
type in each sample batch. The blank result should be below the detection limit.

8.2.4.2  Ash Testing

QA checks for metals testing of ash samples are identical to those outlined for stack emissions
in Section 10.2.4.10f this document.
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8.3 SUMMARY OF INTERNAL QC CHECKS
Information on QA check procedures is summarized in the following tables:

Semivolatiles in Stack Samples: Table G-9

Semivolatiles in Ash and Auxiliary Fuel Samples: Table G-11
Energetics in Stack Samples: Table G-12

PCDDs/PCDFs: Table G-10

Metals in Stack or Ash Samples: Table G-8

Page G-93
V:AEnvifSeneca\Tribm\Appendix. G






Seneca Army Drepat, Romulus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

SECTION 9
DATA REDUCTION, VALIDATIONAND REPORTING

Protocol to ensure proper recording, calculating and reporting of data has been established
at every level of data handling.

9.1 DATA REDUCTION
9.1.1 Field Data

All field sampling data will be recorded on field data sheets during the sample runs.
Recorded data include: Gas temperatures at the inlet and outlet of the dry gas meter and
at the stack sample point; pressure differentials associated with the pitot tube and orifice; and
sample volumes. Examples of field data sheets are given in Section 6 of this appendix.
Recorded data will then be transferred to a pre-made computer spreadsheet containing
necessary formulae for calculation of stack gas characteristics including gas moisture content,
velocity and molecular weight.

Continuous emissions analyzers will be interfaced with a computerized data system which
scans instrument responses at user-defined intervals, converting those responses into refevant
engineering units based on calibration data, and writing the results to both hard disk and
printer. In this way instantaneous data will be recorded magnetically and on paper every 30
seconds. The data recorded will include time of sampling, testing parameter, and
concentration of analyte detected. The sampling technician will enter the date into the
computer system at the start of each sampling day to flag the beginning of a new set of data.

9.1.2 Analytical Data

Raw data for particulate analysis, raw data not collected and recorded by a computer data
system, and any observations or notations of unusual circumstances will be recorded in a
hardbound, prenumbered laboratory notebook. Each page of the notebook will contain
spaces for the date and signature or initials of the analyst and all notations will be made in
permanent ink. Any manually performed calculations will be recorded in the laboratory
notebook.

Page G-94
VEnvinSeneca\Tribrm\Appendin. G






Sencca Army Depot, Romutus, New York Document: SEADTBP2
Trial Burn Plan Submittal: Final

Raw data from GC/ECD analysis will consist of retention time and peak area for each target
and surrogate compound. Calibration data collected and stored by the GC integrating data
system is used to generate a standard curve for the target compound through linear
regression. As sample analysis is performed, sample peak retention times are compared to
standard retention times by the data system for identification of analyte. Then peak areas of
identified sample components are automatically interpolated along the standard curve to
calculate the quantity of analyte detected and this result is stored on disk along with the
assigned sample number.

Raw data from GC/MS analysis will consist of retention time, peak area, and mass spectral
profiles of each standard and surrogate compound. Calibration data generated are used by
the data system to calculate a relative response factor. As sample analysis is performed,
sample peak retention time and spectral profile is automatically compared to calibration
retention times and spectral profiles for identification of the analyte. Then identified sample
components are quantified by the data system using the calibration relative response factor.
The resulting quantified data are stored on disk along with the assigned sample number.
Unedited printouts of GC and GC/MS data will be made and maintained in the laboratory’s
project work file. These file hard copies will include all raw data, converted data,
chromatograms and mass spectra associated with samples, standards and surrogates.

If the atomic absorption spectrophotomer used for metals analysis has an associated data
system, then this system will generate a linear regression from stored calibration data and
sample data will automatically be interpolated along the calibration line to determine quantity
of analyte detected. In this case, hard copies of all data shall be produced and maintained
in the laboratory’s project work file. Otherwise, all calibration and sample analysis data must
be entered into a hardbound laboratory notebook as previously described.

9.2 DATA VALIDATION

9.2.1 FKield Data

All field data sheets will be examined by a qualified individual other than the one who
recorded the data, The data sheets will be checked for any obvious omissions of data or

calculation errors. The data sheets will be kept in a project data file along with
documentation of associated equipment calibrations. When the field data is transferred into

Page G-95
VAEnvinSeneca\Tribrm\Appendix. G






Seneca Army Depot, Romulus, New York Documeni: SEADTBP2
Trial Burn Plan Submittal: Final

computer spreadsheets, another check willbe made for accuracy of data entry and correctness
of formulas used in calculations.

Computerized data from continuous emissions monitors will be examined to verify that they
are correctly dated and that results have been correctly calculated by the data system.
Printouts of this data will also be kept in the project data file.

9.2.2 Analytical Data

All data and calculations recorded in a laboratory notebook will be examined for
completeness, correctness, and legibility by a qualified individual other than the one who
originally recorded the data. Afier completion of this check the notebook should be signed
or initialed by the examiner and dated.

GC and GC/MS data shall be examined to verify that hard copies of all data have been
generated and filed, including all QC data. Additionally, 50 percent of the raw data shall be
examined to confirm peak shape and resolution, to assure accurate integrator detection and
identification of peaks, and to verify calculations.

Computer generated metals data will be checked to assure complete hard copy documentation
of calibration and analytical results, that these are properly filed, and to verify calculations.

9.3 DATAREPORTING

All data resulting from sampling and analysis will be summarized in tables and presented in
a report with explanatory narrative detailing results, interpretation and conclusions.
Documentation of raw data and computations will be presented including copies of all field
data sheets, computer calculation sheets of field data, laboratory notebook entries,
chromatograms, mass specira and any other computer generated records of anmalysis. All
QA/QC data will be included and will be summarized in a table.

The project manager is responsible for data review and interpretation and oversees all aspects
of report preparation and revision. The draft report is reviewed by the project manager and
by senior technical personnel for completeness and accuracy before the final version is
released.
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SECTION 10
ROUTINE MAINTENANCE PROCEDURES
AND SCHEDULE

10.1 DEACTIVATIONFURNACE

The permit application describes the critical equipment necessary to maintain permit
operating conditions and to demonstrate continuing compliance. Routine maintenance
procedures and the schedule for those procedures are also described in the permit. The
following is a list of the critical equipment required to ensure proper operating conditions are
being maintained.

Fuel feed system
Waste feed system
Rotary kiln
Afterburner
High temperature heat exchanger
Low temperature heat exchanger
Cyclone
Baghouse
Induced draft fan
. CO monitor

@ N R W N -

—
_—

. O, monitor

fa—
[

. Stack gas velocity monitor
. Thermocouples

Pressure gauges

. Pressure transmitter

—
Ln:hm

10.2 SAMPLING AND ANALYTICALEQUIPMENT

A preventive maintenance schedule on all analytical instruments, balances, and equipment
requiring maintepance will be followed. All maintenance, whether performed by the
laboratory or other professional sources, is documented in permanent individual log books
kept with each item. Entries are made each time maintenance is performed and include the
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reason for maintenance, what was performed, by whom, and the dates and initials of the
analyst in charge during the maintenance.

In the field sampling area, each piece of equipment has its own preventive maintenance
schedule. The equipment supervisor and the sampling team leader have copies of these
schedules. Under conditions or periods of heavy usage, certain pieces of equipment such as
consoles are calibrated and maintained much more often than the schedule dictates to ensure
data integrity.

Critical spare parts that should be on hand to minimize downtime in the field are a routine
part of equipment checklists. For example, an extra Modified Method 5 console will be
available on this project as well as redundant vacuum pumps, parts to repair vacuum pumps,
and redundant glassware.
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SECTION 11
PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACYAND COMPLETENESS

For each major measurement parameter, as shown in Table G-3 and G-4, the completeness,
precision, and accuracy of the measurement data will be compiled and tabulated.
Completeness isa simple measure of the number of acceptable samples or data points actually
measured divided by the number which were planned expressed as a percent. Ways in which
a sample can become incomplete or voided include not collecting the sample, sampling
incorrectly, losing or breaking the sample in shipment, improper sample preservation,
consuming the whole sample in a voided analysis, or outlier data point rejection.

Precision will be measured by the use of intralaboratory sample splits; accuracy will be
measured by the use of sample spikes and EPA or NIST reference standards.

Precision is computed as percent relative difference, a measure of the difference between two
samples assumed to be identical through dividing (splitting) an original sample, analyzing each
portion, identifying the values of the first replicate (X,) and that of the second replicate (X,)
and dividing the difference of X, and X, by the mean (X). This is called "Range Percent” in
EPA/625/6-89/023 (Jan. 1990).

RPD = 100x X1 -%2

X

Accuracy is the difference between a measured value and the true value when the latter is
known or assumed, The term accuracy is often used interchangeably with percent recovery
and describes either recovery of a known amount of analyte (spike) added to a sample of
known value, or recovery of an analyte of known value from a synthetic or environmental
standard.

% Recovery (spike) = 100 x {concentration spike + sample) - sample

concentration spike

% Recovery (standard) = 100 x observed value
true value
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Limit of detection is the lowest concentration of an analyte that the analytical process can
reliably detect. The detection limit is estimated at three standard deviations above the
measured average reagent blank, Procedures are available for evaluating and determining the
true detection limit and are performed when economically and technically desirable. These
procedures are beyond the scope of this program.

Concentration values below the limit of detection of the methods employed, result in the
problem of determining how to report such values. This problem, should it occur, will be
handled by reporting that the analysis was below the minimum detection limit and stating the
minimum detection limit.
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SECTION 12
AUDIT PROCEDURES, CORRECTIVE ACTION
AND QA REPORTING

During the trial burn, the Quality Assurance Coordinator (or an appointed designee) will
perform system and performance audits of the sampling and analytical programs. An overall
audit of data quality will also be conducted. The results of these programs will be reported
to the Program Manager and the necessary corrective actions will be implemented.

12.1 SYSTEMS AUDITS

The Quality Assurance Coordinator will perform a systems audit of the laboratories in
accordance with ES’ on-going quality assurance program. The results of the systems audit will
be reported to the Project Manager. Corrective action willbe taken in those areas identified
as not meeting appropriate standards of quality.

Other systems audits to be performed include the following:

- Conduct periodic unannounced laboratory audits to evaluate laboratory performance.

- Verify and document procedures used in sample preparation and processing.

- Conduct unannounced inspections of sample custody, recordkeeping, and other data
handling procedures.

- Review the analytical data and the statistical methodology used in the evaluation.

Unscheduled inspections may also be performed by and at the discretion of the NYSDEC
Project Officer. They include inspections of QC data, maintenance/calibration records, or any
specific element of the QA program,

12.2 PERFORMANCE AUDITS

The Quality Assurance Coordinator will provide the laboratories with samples to be analyzed
as unknowns, Two or three of these samples will be analyzed initially. Additionally, one or
two will be analyzed if requested by the Project Manager, The Quality Assurance
Coordinator will determine acceptable levels of accuracy and precision. The kind and
frequency of the performance audits will be left to the discretion of the Quality Assurance
Coordinator,
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12.3 CORRECTIVE ACTION

Whenever the precision and/or accuracy of QC check samples and/or field samples fail to
meet the acceptance criteria in Table G-3, corrective action will be taken. Corrective action
may be initiated by (1) the analyst/sampler, (2) the supervisor of the analyst/sampler, (3) the
Project Manager, and (4) the Quality Assurance Coordinator. Periodic reviews of data and
sampling/analytical activities bythese individuals willensure that problems requiring corrective
action are identified and corrected. Reporting responsibilities are identical to those shown
in the organizational chart (Figure G-2). The Quality Assurance Coordinator and the Project
Manager will maintain a record of problems identified and documentation of their resolution.

If, during systems or performance audits, weaknesses or problems are uncovered, corrective
action will be initiated immediately. Corrective action will include but not necessarily be
limited to: recalibration of instruments using freshly prepared calibration standards,
replacement of reagents that give unacceptable blank values, additional training of laboratory
personnel, repair of instrumentation, and identification of source(s) of loss or contamination.

All appropriate information on corrective actions is forwarded to the requestor of the analysis.
All actions and information obtained are systematically and fully documented in a timely
manner. Every procedure requiring corrective action will be subject to additional periodic
review to ensure that the data quality objectives are met,

12.4 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Written audit reports will be issued to the managers, team leaders, and QA coordinators for
each audit conducted, and meetings will be held with these individuals to thoroughly discuss
the findings. Formal review of any consistent deficiencies is noted during the next audit by
the QA Coordinator.

Reports of systems and performance audits will be prepared by the Quality Assurance
Coordinator. These will be presented to the Project Manager and will be available to the
State Agency’s Project Officer. These reports willbe the basis of judgement about the quality
of the project effort. They also will be the focal point of staff discussion of problems
requiring corrective action. The overall audit of data quality will be reported in the trial burn
report.
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ATTACHMENT A
RESUMES OF THE KEY PERSONNEL
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ES ENGINEERING-BCIENCE

Biographical Data

JON N. BOLSTAD

Chemical Engineer

EXPERIENCE SUMMARY

Twenty years of experience in air poilution control and hazardous waste and combustion engineering with
emphasis on control device design, design review, and air quality and emissions sampling and analysis including
method development.

EXPERIENCE RECORD

1988-Date

1986-1988

BOLSTAJN

Engineering-Science. Manager, Air Testing/Engineering (1990-Date). Project manager for
multi-million dollar ambient air monitoring project at Superfund remnediation site, including
development of an automated GC sampling, analysis, and data collection system and criteria
pollutant samples. Technical Director/Project manager for many emission test projects
including gas engines and turbines, VOC incinerators, municipal waste co-gen plants, coating
facilities, industrial boilers, and other sources. Managed air testing for EPA SITE program
process evaluation demonstration.

Supervising Engineer/Senior Project Manager (1988-1990). Project manager for design/build
nirnkey continuous emission monitoring systems for measurement of acetone and methylene
chloride from military pyrotechnic facilities. QA officer for laboratory and emission testing
activities. Conducted engineering analysis of impacts on air emissions of waste fuel burmning in a
sulforic acid plant. Performed technical and economic feasibility study of VOC controls for a
specialty aluminum coater. Managed a rapid-response project for air sampling and risk
assessment of pesticide/herbicide disposal site at a major metropolitan airport. Consulting
engineer to state govermment for review of RCRA permit application for bazardous waste
incinerator.

Pacific Environmental Services, Reston, Virginia. Senior Engineer. Designed a dryer
recirculation system for an 8-station rotogravure press, reducing exhaust flow from 80,000
SCFM to 20,000 SCFM and incinerating solvent vapors; tested pilot system on one of eight
dryers to evaluate increases in solvent vapor concentration with respect to flammable limits,
solvent retained in product, and dryer energy requirements.

Conducted design studies of press operations for a flexographic printer, including internal and
external air flows, solvent vapor concenmtration and drying rates and temperatures for
incineration system,; specified a catalytic incinerator aiong with process modifications.,

For an aluminum foil coater, he conducted engineering studies of several coating lines to
evaluate solvent loss rates, effect of external recirculation and changes in air distribution
internaily in loop and tunnel dryers and slot and canopy hoods at the coating stations. He
recommended modifications which improved caprure efficiency from -65% to ~80%.

Mr. Bolstad has also designed and conducted tests and reviewed tests conducted by others for
the measurement of VOC capture and destruction efficiency at flexographic and rotogravure
printers, coil coaters, flexthle vinyl surface coaters, and foil coaters. Project inanager for EPA
project 1o design and build emission analyzer to measure benzene in gasoline vapors. A
prototype UV unit was constructed and tested.

Served as technical consultant to local government for Part B permitting of hazardous waste
incinerator.
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JON N. BOLSTAD

Chemical Engineer
Page 2

1980-1986

1971-1980

EDUCATION

Engineering-Science. Senior Engineer. Project Engineer/Field Test Leader for an IERL
research project investigating the applicahility of calciner kilns to destruction of hazardous
wastes. Prepared sampling and analysis plans for POHCs, particulate matter, CO,, NO,, SOy,
CO, hydrocarbons, and HCI; collecting kiln operating data; and collecting and analyzing
process, liquid waste, and solid waste samples. The effect of process conditions on hazardous
waste destruction, fate of trace metals, and potential for emission of combustion-created
compounds were evaluated.

For an organometallic chemical producer, conducted design studies and testing to modify a
rotary kiln studge incinerator to meet RCRA standards. Developed concept design for 2 vent
gas/liquid organic/aqueous hazardous waste incinerator and air pollution control system for a
pharmaceutical manufacurer. Managed trial burn tests at a plastics manufacturer's fluidized-bed
incinerator.

Project Manager for an EPA New Source Performance Standard development project. Prepared
sampling plans; developed sampling and analytical methods for measuring phenol, phenolic
compounds, total organic carbon, formaldehyde, and particulate maiter for evaluation of best
available control technology; supervised the sampling, data reduction, and report preparation.

Project Manager for an emission sampling research program to generate particle size, particulate
matter, SO,, and NO, emission data and collecting microscale fugitive particle emission data to
calibrate a shori-term dispersion model.

Montana Air Quality Bureau, Helena, Montana. Engineering Section Supervisor (1977-1980).
Managed permit review program, including PSD review; deveioped new regulations and
conducted engineering and economic evaluation of these new regulations. Supervised staff of
regional engineers, staff engineers and planners, and chemist, as well as their local agencies.
Performed important assessments on proposed state legislation.

Regional Engineer {(1971-1977). Designed sampling and analysis plans, implemented sampling
programs, and interpreted data on air emissions and effluent discharges for evaluations of:
process odification and a "foam” scrubber for HF removal from an aluminuin smelter; reduced
sulfur emission control from a kraft pulp mill process and effluent; and from coal strip mine
operations including overburden removal and storage, road construction, coal removal, and
reclamation activities. These projects also required comparison of environmental baseline data
with post construction data.

B.S., Chemical Engineering, 1971, Montana State_University. Bozeman, Montana

PROFESSIONAL AFFILIATIONS

American Instimute of Chemical Engineers
Air Pollution Control Association

BOLSTAIN
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JON N. BOLSTAD
Chemical Engineer
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FUBLICATIONS AND PAPERS

“Design of two systems for VOC emission monitoring from soivent recovery/VOC control systems,” AWMA
Specialty Conference on Continuous Emisston Monitoring, November, 1989.

"Determination of the Feasibility of Hazardous Waste Incineration in Calciner Kilns," APCA Paper 85-63.3,
APCA National Meeting, June 1985 (coauthors J. Chehaske, W, Westbrook, M. Branscome, R. Mournigban).

“Environmental Impact Statement on the Expansion of the Horener-Waldorf Pulp Mill," Montana Department
of Health and Environmental Sciences, 1975.

"Environmental Impact Statement on the Request for Variance by Anaconda Aluminum Company,” Montana
Depariment of Health and Environmental Sciences, 1974.
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Biographical Data

DENNIS A. FALGOUT, PH.D., P.E.
Manager, Quality Assurance/Technical Direction

EXPERIENCE SUMMARY

Twenty-six years professional experience in environmental engineering especially in the areas of
hazardous waste combustion permitting, air pollution control device evaluation and design, source emission
testing and ambient air quality monitoring. Ten years as project manager and depaniment manager at ES.

EXPERIENCE RECORD

1980-Date

FALGOUDA

Engineering-Science. Responsible for quality assurance and technical management of
hazardous waste and source momitoring studies including compliance determinations
enforcement actions, control equipment evaluation and assistance with permit applications.
Project manager of ambient monitering and environmental impact assessment projects and
preparation of environmental permitting applications.

From 1985 to 1990, Manager of the ES Air Engineering and Testing Department. The
ES/SSCD Contract is managed by this department. The level of effort under this contract
has averaged 20,000 man-hours per year. Dr. Falgout was the ES contract manager for
the recent ES/OAQPS/EMB contract (68-02-4339), Stack Testing and Method Evaluation
for Standard Setting. He managed the ES program of providing technical support to the
EPA/OSW effort to develop regulations for boilers and industrial furnaces that bum
hazardous waste materials,

Responsible for technical and administrative management of sampling and analysis of
ambient air in vicinity of several hazardous waste sites during clean-up activities. These
projects included solid sorbent sampling, automated gas chromatographic
sampling/analysis (for light aromatic and chiorinated hydrocarbons), real time monitoring
(for total hydrocarbons) and compound-specific manual methods (for PAH metals, H3S
and phenol). Threshold concentrations at which air emissions abatement actions were to
be enacted were calculated from published data. On-site project managers were kept
appraised of existing ambient concentrations.

Reviewed and assessed the QA/QC aspects of the MMS5 and VOST procedures in
conjunction with bis recent assessment of the test reports that comprise the emissions data
base for the OSW program to develop regulations for industrial furnaces that co-fire
hazardous waste, He developed acceptance criteria for the various data that are used to
calculate DRE values and performed detailed technical reviews of the test reports. In
addition, served in a QA advisory capacity on four, recent ES tests of the DRE of
hazardous compounds; two of these tests were on cement kilns, one on a boiler, and one at
a fluid bed incinerator,

Dr. Falgout was Technical Director on the recently completed revision of the RCRA Part
B application for the central incineration complex (CIC) at Pine Bluff (Ark) Arsenal. This
project included Trial Burn Test Plans and Trial Burn Tests of two incinerators (1-RKI: 1
FBI) plus engineering evaluations of two existing scrubbers. Additional work for the
same client included turnkey installation of two continuous emissions monitors: one for
methylene chloride and one for acetone.
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DENNIS A. FALGOUT
Manager, Quality Assurance/Technical Direction

Page 2

1977-1980

1976-1977

1975-1976

1970-1972

1967-1974

FALGOUDA

He also was Technical Director for the top down analysis required by the New Jersey
Department of Environmental Protection for selection of the air pollution control train for
the sewage sludpe incinerator that was being designed by ES for the Joint Meeting of
Essex and Union Counties WWTP.

Dr. Falgout was Technical Director of a two-year study of odor generation in the Anne
Arundel County Sewerage system. This study included evaluation of several candidate
odor control techniques including installation of a pilot scrubber at a pump station,

Dr. Falgout was Technical Director of a study of the sources of odor eritted from the San
Carlos (Tampa) waste water pump station and an engineering and cost apalysis of
potentially applicable air poliution control devices.

Dr. Falgout managed a project to assist the owner of an asphalt pavement plant in
Philadeiphia (PA) determine the rates of emission of total panicles, volatile organic
substances and toxics (including toxic metals and toxic organic compounds) and to
improve both the process and the air pollution control device so as to reduce those
emissions,

Prepared the Trial Bumn Plan (Section D5b) for a RCRA/Part B application for a new
hazardous waste incinerator being constructed in the State of Washington,

Dr. Falgout managed the design and implementation of a quality assurance program for
the ES-Eastern Regional office.

Southern Research Institute, Birmingham, Alabama. Senior Chemist and Program
Manager. Developed an automated gas chromatographic monitor for measurement of
subparts per billion concentrations of toxic compounds in air. Managed a study of trace
element ernissions from a coal-fired power boiler and a study of sulfur dioxide conversion
in the stack of an oil-fired power boiler.

Florida Department of Environmental Regulation, Tallahassee, Florida. Senior
Professional Engineer. Prepared a rule regulating construction of complex sources of air
pollution. Evaluated all applications for permits for state highway construction and
prepared and presented expert testimony in several of these cases. Evaluated and
recommended redistribution of the work load assignments of the technical staff.
Evaluated the existing network of ambijent air quality monitoring sites and recommended
improved and new sites.

Consulting Engineer, Gainesville, Florida. Designed an ambient air quality monitoring
and data acquisition system for a pulp mill, modeled the impact of point source emissions,
and prepared applications to construct sources of air pollution. Prepared and presented
short courses on ambient air monitoring and source emission testing for the staff of the
Florida Department of Environmental Regulation.

University of Florida, Gainesville, Florida. Graduate Student, Researched
photochemical and dark reactions of the oxidation of sulfur dioxide to sulfuric acid in the
presence of nitrogen dioxide and water and measured psuedo-first order rate constants at
various water vapor concentrations. Also measured rate constants for the oxidation of
sutfur dioxide in the presence of nitrogen dioxide and organic compounds. Identified
nitrous oxide (N,Q) and methyl nitrate as products of the reaction of the sulfur dioxide-
nitrogen dioxide-acetone system, and measured the rates of their forination.

Environmental Science and Engineering, Inc., Gainesville, Florida, Senior Engineer and
Group Leader. Managed ambient air quality monitoring and source testing projects,
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prepared environmental impact statements. Developed a continuous in-stack fluoride
monitor and a static balance probe for source testing and studied the sorption of sulfur
dioxide on various filter media. As a pani-time project manager while in graduate school,
prepared a state-of-the-art report on source testing methods. set up an analytical 1aboratory
ai a municipal refuse composting plant, and prepared a feasibility study of various
methods of refuse disposal for a large southern city.

1965-1967  Duval Air Improvement Authority, Jacksonville, Florida. Acting Director. Developed
rules and adminisirative procedures, supervised the technical staff, prepared budget
requests, and reported directly to the policy making board. As Chief Chemist, established
an ambient air quality monitoring network, analytical procedures, and supervised the staff
chemists and technicians,

EDUCATION

B.S., Chemistry, 1964, University of Florida, Gainesville, Florida.
M.5.E., Environmental Engineering, 1968, University of Florida, Gainesville, Florida.
Ph.D., Atmospheric Chemistry, 1972, University of Florida, Gainesviile, Florida.

PROFESSIONAL AFFILIATIONS

Registered Professional Engineer (Civil) in the State of Florida (14574)
Air and Waste Management Association

Stgma Xi

American Association for the Advancement of Science
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Biographical Data

DONNA A. HURLEY
Chemist

EXPERIENCE SUMMARY

Performance of a diversity of wet chemical and instrumental methods of analysis of varying sample types,
especially environmental samples in both laboratory and field settings. Conducting of treatability studies of
industrial wastes. Laboratory management responsibilities over a range of concerns including technical, health
and safety, financial and human resources.

EXPERIENCE RECORD

1989-Date

1988-1989

1984-1988

HURLEYDA

Engineering-Science. Semior Scientist (1991-Date). Office coordinator of field activities for a
lopg~term, multi-faceted ambient air monitoring project involving review of field data, auditing
of field analytical system operation, troubleshooting of field equipment problems and facilitation
in personnel issues.

Responsible for operation of Air Quality Laboratory, including upgrading laboratory equipment
and capabilities, providing analytical and consultative services for special in-house studies and
for field projects and overseeing all laboratory activities.

Serve as Laboratory Health and Safety Representative, co-writing the E-S Fairfax Laboratory
Health and Safety Plam, initiating a Chemical Disposal Plan to professionally eliminate
hazardous chemicals, teaching annual Laboratory Safety Training classes, maintaining updated
MSDS and chemical inventory files, and assuring that laboratory practices comply with OSHA
and ES safety regulations.

Staff Scientist (1989-1991). Performed method development and on-site set-up of three fully
automated thermal desorption/gas chromatographic systems to amalyze ambient air around a
USEPA SUPERFUND site continuousty over a period of 18 months for a number of volatile
organic compounds. Prepared a fourth "contingency backup” systemn as well. Held formal
training classes on-site to instruct iechnicians in the operation and calibration of these systems,
as well as in chromatographic theory and data interpretation,

Performoed analysis of environmental sarnples in Air Quality Laboratory by gas chromatograhpy,
atomic absorption, UV-VIS spectrometry and wet chemical methods. Participated in emissions
monitoring of stationary sources, performing on-site, real time gas chromatographic analysis and
other instrumental analyses of various industrial air emissions.

Environmental Options. Rocky Mount, Virginja. Laboratory Director. Supervised ali aspects
of operation of a commercial full service laboratory.

Designed, implemented, and oversaw a laboratory QA/QC program in which QC data was
calculated, graphed, flagged (when necessary) and filed by computer, enabling ease of data
review and prompt corrective action.

Performed analysis of air, soils, waters, petroleum products, and hazardous mixtures by gas
chromatography (FID, ECD, PID), inductively coupled plasma, atomic absorption, UV-VIS
spectronetry, and wet chemical methods,

Olver Incorporated. Blacksburg, Virginia. Assistant Laboratory Director (1986-1988).
Responsible for assigning weekly activities schedules, providing technical assistance for new
methods, training new hires and troubleshooting equipment/method problems.
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EDUCATION
B.5., Chemist

AFFILIATIONS

Oversaw laboratory QA/QC program, maintaining updated quality control charts for precision
and accuracy, taking corrective action when needed and designing and implementing a
preventative equipment maintenance program. Served as laboratory safety officer, assuring
compiiance with current OSHA regulations.

Performed treatability studies on a variety of industrial wastes including metal plating wastes,
cyanide wastes, organic wastes, oil-laden coal mine drain-off, steel mill baghouse dust, auto
painting wastes, highly colored fabric dye wastewaters, etc. Also performed special smudies such
as aluminum removal from a plastic recycling process. Often conducted on-site, pilot-scale runos
of successful treatments. Wrote or co-wrote resulting treatability reports.

Senior Laboratory Technician (1985-1988). Specialized in atomic absorption techniques
(flarne, Furnace, cold vapor mercury and mercury hydride). Assisted in treatability studies,
toxicity studies and macroinvertibrate smudies. Assisted fellow technicians with technical
problems and in training new technicians.

Laboratory Techmician (1984-1985). Performed analysis of waters, industrial and municipal
wastewaters and sludges and soils using ztomic absorption, wet chemical and biological
techniques.

ry, 1984, Virgima Polytechnic Instirute and State University, Blacksburg, Virginia.

Member of the American Chemical Society and the ACS Division of Environmental Chemistry.

HURLEYDA
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SECTION 3. PROJECT DESCRIPTION

3.1. Purpose. The purpose of this guality assurance plan is to delineate
the sampling and analytical methodologies to be utilized in obtaining
emission data for energetic materials (organic compounds) emanating from
Army operations. The plan specificaily describes the guality assurance/
quality control procedures which are to be utilized in a sampling and
analysis program to ensure a high degree of data quality.

3.2. Background. The U.S. Army conducts a number of operations which
result in the potential for energetic compounds to be released toc the
atmosphere via stack emissions. Of these operations, the incineration of
obsolete or off-specification munitions, propellants or explosives repre-
sents the greatest workiocad for sampling and analysis by USAEHA. Some of
these explosives or energetic materials are classified as reactive
hazardous wastes by regulations promulgated under the RCRA (40 CFR 261,
reference 2). Therefore, the incinerators used for the disposal of these
munitions and energetic materials are classified as hazardous waste
incinerators and must comply with all appropriate RCRA regulations. In
order to comply with these regulations, the U.S. Army will need to conduct
trial burns on all those incinerators burning hazardous waste munitions and
energetic material in order to demonstrate the performance standards of 40
CFR 264 (reference 3). Of these performance standards, the most critical
standard to evaluate s the destruction and removal efficiency (DREY of the
designated Principal Organic Hazardous Constituent (POHC).

3.2.1. In the early 1980's, the USAEHA, in anticipation of this
sampling requirement, initiated a project to evaluate and develop the
sampling and analytical methodotogies to compiete the necessary trial burns
on Army incinerators for the disposal of energetic material and munitions.
This method evaluation and development was necessary since no standard
reference method existed in order to conduct this type of sampling and
subseguent analysis. Suggested methods, published by the EPA, were used as
the reference point for the evaluation/development project. The project
was directed at finding the optimum sampling and amaiytical methodologies
for those potential POHC's found most frequently in energetic material feed
items. The results of this validation are contained in Appendix A.

3.2.2. Hork completed thus far has yielded sampling and analytical
methodo]ogies_that'are suitable for the following compounds:

nitroglycerin (NG
2,4-dinitrotoluene (2,4-DNT)
2,6-dinitrotoluene (2,6-DNT)

2,4, 6-trinitrotoluene (2,4,6-TNT)
cyclotrimethylene trinitramine (RDX)

OO0 000

and for surrogates of the above compounds:
o ethylene glycol dinitrate (EGDN)
o 3.,4-dinitrotoluene (3,4-DNT)
o 2,4 ,5-trinitrotoluene (2,4,5-TNT)

3-1
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SECTION 4. PROJECT ORGANIZATION AND RESPONSIBILITIES

4.1. Introduction. QA/QC is the responsibility of each group tnvolved in
the project for their own respective work. No specific QA/QC coordinator
will be appointed for the purposes of energetic material sampling and
analysis projects. Each project officer retains the ultimate
responsibility for the implementation of QA/QC procedures, and his/her
signature on the final report attests to the review and assurances of the
quality of the data. Coordinators, whose responsibility is QA/QC,
currently exist within the analytical and sampling branches. Their
responsibilities are not expanded by the impiementation of this QA/QC plan
for energetic material sampling and analysis. A schematic diagram of the
relationships existing between the various functions involved in this
program are illustrated in Figure 4.1.

4.2. Sampling Phase.

4.2.1. Program Manager. The program manager is responsible for the
overall technical and administrative direction of the energetic material
sampling/anatysis project to include QA/QC. He is also responsible for
ensuring adequate resources are available to comply with project scheduling
and technical constraints. Furthermore, he is responsible for conducting
performance and system audits of the sampling phase of the project.

4.2.2. Project Engineer. The project engineer reports to the program
manager and is responsible for the implementation of the sampling program
as outlined in the test protocol. Some of the project engineer's
responsibilities include:

4.2.2.1. Managing the activities of the stack sampling team and
the onsite analytical personnel.

4.2.2.2. Monitoring operations to assure that process conditions
established for the test are maintained and that required operational data
are properly recorded.

4.2.2.3. O0Obtaining from incinerator operators the appropriate
operational data from the daily test activities.

4.2.2.4. Deciding if and when a sample run should be interrupted
or terminated.

4,2.2.5. Monitoring to ensure field QA/QC procedures are being
implemented.

4.2.2.6. Implementing the safety plan for the test activities.

4.2.2.7. Reporting of test activities, data, and operational/
analytical results to the project manager.

4-1
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4.2.3. Sample Coordinator. The sample coordinator reports to the
project engineer during field activities and has overal! responsibility for
the field activities related to sample handling, packaging, cataloging, and
shipping. His primary responsipility is to assure that proper chain of
custody of samples is maintained at all times. He will accomplish this by
either maintaining custody of the samples himself or assuring the proper
chain of custody documentation exists. Some of the additional
responsibilities include:

4.2.3.1. Assigning and recording sample numbers.

4.2.3.2. Assuring only authorized personnel handle samples before,
during, and after testing.

4.2.3.3. Overseeing sample preservation in the field.

4.2.3.4. Documenting sampling activities in a field log book along
with sample container information.

4.2.3.5. Preparing sampies for shipment.
4.2.3.8. Requesting sample analyses.

4.3. Analytical Phase.

4.3.1. Laboratory QA Officer. Sample custody in the laboratory will
be maintained by the AQAO which receives and logs samples, inserts QA/QC
samples, and distributes samples to the appropriate anaiytical section.
This officer will also be responsibie for validating all analytical data as
it pertains to the inserted QA samples. Following a review of the entire
analytical package for data completeness, the laboratory QA officer will
transmit this package to the project engineer. Audits of the analytical
and subsequent data reporting phases of the project will be conducted by
AQAD.

4.3.2. Analytical Section Supervisor. Once a sample or group of
samples is distributed to the appropriate analytical section, the
supervisor of that section is responsible for sample custody. Samples will
gither be in his custody or the custody of his assigned analyst or secured
under lock and key. The supervisor is also responsible for:

4.3.2.1. Directing the distribution of samples within his
laboratory section.

4.3.2.2. Monitoring and verifying that the specified analytical
and QA/QC procedures are being followed by the analyst.

4.3.2.3. Reviewing the aralytical and QA/QC data and notifying the
project engineer if data quality appears to warrant repeat analysis of any
or all samples within his section.

4-3
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SECTION 5. QUALITY ASSURARCE OBJECTIVES

5.1. Introduction. In order to provide data of acceptable quality, quality assurance
and quality control (QA/QC) procedures must be implemented throughout the project. The
goals of the QA/QC procedures are to ensure the accuracy, precision, completeness, and
the quality of the data are withip accepted tolerance limits, and to ensure the
integrity of the samples is not compromised. The objectives of this program are
discussed in this section while the implementation of the procedures is discussed in

Section 11.

5.2. Definitions.

5.2.1. Accuracy. In terms of data analysis, accuracy is defined as the degree of
agreement of a measurement or an average of measurements of the same parameter, X, with
an accepted reference or true value, T. Typlcally, accuracy is expressed as the
difference between X and T as a percentage of the reference or true value.

Accuracy = [(X-T)/T]xl00

5.2.2. Precision. Precision is the measure of the variability among individual
meagurements of the same parameter. An indicator of precision is the relative standard
leviation [coefficient of variation (CV)] and is used for determining the precision of
qultiple measurements of the same parameter.

CV = [(standard deviation)/(sample mean)] x 100
5.2.3. Data Completeness. Completeness is defined in the EPA guidelines for QA
pPlang (reference 8) as a measure of the quantity of valid data obtained. from a

measurement system compared to the quantity that was expected to be obtained under
normal conditions.

5.3. Assessment of Accuracy.

5.3.1. Reference Materisls. All reference materials used in the preparation of
calibration standards or as surrogate compounds will be of the highest purity
commercially available. Extreme high purity for the organic solvents is not crucial
given the nature of the types of compounds of interest.

5.3.2. Instrument -Performance. A daily calibration curve will be used to assess
the operatjon of the ges chromatographic systems.

5.3.3., Recovery of Surrogates. The recovery objectives will be: the mean of all
measurements to be greater than or equal to 100+25 percent and the standard deviation
to be less than or equal to 25 percent. The spiking solution of surrogate compounds
will be analyzed to verify its concentratiom.
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1. MATRIX OF QUALITY ASSURANCE OQBJECTIVES

Revision: 2
Date: 23 May 1988

Frocedura

Type uf Determination

Goal

Paraqraph Reference

1. Analytical

Use af reference materials
{calihration standards,
surrogates, etc}

Renumbering of trial burn
samples

Insert blind QA samples

Quantity = 10% of tatal
number of samples
(POHC and surrogates)

5p1it samples for replicate

analysis. Quantity = 10%

of number samples containing

surrogate spikes.

Daily calibration of

analytical tmstrument GC/HPO

Multipeint;
GC/MS - single point

Submission of positive
analyses for GC/MS
confirmation. [10% of
positive field sampies)

Analysis of laboratory/
method blanks

Perfarmance check on GC
instruments

Z. Extraction - field axtraction

1. Sampling

Equipment calibrations

Background run - no waste
feed

Surragate spike of XAD®-2
resin; analysis

Analysts of field blanks

Accuracy

HA

ACcuracy

Precision

Accuracy

Precisian

Accuracy
Confirmation

Level of contam-
ination

Accuracy
Precision

NA

MA

NA

Accuracy

Level of conta-
mination

Highest purity
commercial available

Ensure singularity
of sample numbers

Mean recovery » 100+30%
Recovery standard
deviation ¢ 310X

RSD ¢ 30%

Ensure peak perform-
ance af instrument.
Correlation coeffi-
cient fogr calibration
curve 20.99.

POHC confirmation/
varificatien

Minimize contamination

Peak performance

Place POHC in more
stable matrix

Heet EPA-G00/4-77-027b
guidelines

Assess background
levels af POHC ar
interferences .

Mgan recovery > 100£30T
Recovery standard
deviation ¢ 30%

Minimize contamination

9.4.1

M/A

® XAD 15 a registered trademark of Rohm and Haas (orporation, Philadelphia, Pennsylvania.
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SECTION 6. SAMPLING PROCEDURES
6.1. Introduction. The POHC emissions are to be sampled in the exhaust

gas stream with a modification of the EPA Method 5 sampling train. As with
standard methodology, isokinetic sampling is conducted with the train.

6.2. USAEHA Sampling Train for Energetic Materials.

£.2.1. Components. The sampling train to be used for emission testing
is shown in Figure 6.1. The components of this modification of the EPA
Method 5 sampling train from inlet to outlet are as follows:

- Nozzle

- Pyrex®-Tined probe

- Cycione eliminator (optional)
- 4-inch gtass-fiber filter

-~ 90-degree connector

~ Impinger No. 1, dry

- 180-degree connector

- Impinger No. 2, dry

- 180-degree connector

- Impinger No. 3, dry

- 180-degree connector

- XAD-2 resin tube (vertical orientation)
- 180-degree connector

- Straight glass tube

- 180-degree connector

- Impinger No. 4, dry

- 180-degree connector

- Impinger No. 5, silica gel

6.2.2 Special Considerations.

6.2.2.1 The probe and filter housing will be assembled in a normal
EPA Method 5 sampling box to allow heating of both the probe and the filter
to 248 °F + 25 °F. The impingers will be packed in an ice bath to provide
the necessary cooling of the gas sample.

6.2.2.2 The three impingers placed prior to the resin tube are
used to cool the gas to an acceptable temperature (<68 °F) and to remove
moisture from the gas sample. The cooler temperature is necessary to
ensure that the resin will function properly as a POHC collection medium.
Depending upon the temperature and the moisture content of the stack gases,
addttional impingers may be added prior to the resin module. This decision
will be made by the project engineer based upon preliminary measurements of
or calculation of stack conditions. Recovery of the impingers before the
resin module does not depend upon the number of impingers.

®Pyrex is a registered trademark of Corning Glass MWorks, Houghton Park,
Corning, New York.
b1
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6.2.3. Sampling Preparations.

6.2.3.1. Glassware Cleanup (Field/Laboratory}). All glassware to
be used for sampling or sample recovery are considered clean for use once
it has undergone a detergent wash in a sonic bath, a distilled water rinse,
and then an acetone (reagent grade) rinse. Exceptions to this rule include
the resin tubes and the separatory funnels. The resin tubes may receive
the standard glass cleaning procedures, time permitting, but there s a
ITtmited number of tubes avatlable, and there is a high potential for their
breakage. The separatory funnels are so large that they would seriously
sTow down the glassware turnaround time through the sonic bath. Both the
tubes and the separatory funnels may be cleaned by an abbreviated
procedure. This procedure calls for one or two rinses with toluene
followed by several acetone rinses. Acetone not only provides an
additional solvent rinse to remove contaminating organtc¢ compounds, but
helps remove the film that toluene creates on glass. Because of that film,
any glassware that was rinsed with toluene or came in contact with totuene,
and is scheduled to go into the sonic bath, should be rinsed with acetone
first to help extend the useful 1ife of the sonic bath sofution.
Additional glassware that may receive the abbreviated cleaning procedures
could include other high use, limited number items such as graduated
cylinders.

6.2.3.2. Resin Cleanup. XAD-2Z resin is purchased by the USAEHA in
a purified form (previously cleaned by soxhlet extraction). A portion of
this resin (5 grams) will be extracted as per the procedure discussed in
Section 8 of this plan to ensure no interference compounds exist on the
resin which may impede the analysis at a later date. The resin is not
reused, but cleanup may be required if the analysis so indicates. If the
need for cleaning the resin ever arises, the procedures recommended in
Appendix B of reference 5 will be utilized.

6.2.4. Sampling Train Assembly. Glass fiber filters (99.95 percent
effictency (<0.05-percent penetration) for 0.3 micron dioctyl phthalate
smoke particles] for the USAEHA train configuration do not need to be
preweighed, since they will undergo organic sample recovery immediately
after sampling. Each impinger will be labeled with the run number and
impinger number. Additionally, the other key components of the train
(resin tube, filter housing, and probe wash recovery bottles) will also be
labeled with the run number (paragraph 7.2.1). The resin tube will be
packed with four 5.0 gram sections of XAD-2 resin with glass wool on both
sides of each section. Following this packing, the sample flow direction
will be marked by an arrow on the tube wail. Once the train components are
assembled in the field laboratory, the impingers and resin tube will be
weighted so the amount of moisture collected in the train during sampling
may be determined at the end of the run. If the moisture gain in the resin
tube frequently shows a small negative number, then that moisture value
will be disregarded. Connecting glassware behind the resin section shouid
be temporarily marked (e.g., with masking tape) to differentiate it from
the glassware in front of the resin.

6-3
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SECTION 7.0 SAMPLE CHATN OF CUSTODY

7.1. Introduction. Sample custody is the responsibility of the sampling team during
the transportation of the samples to and from the central laboratories and during the
conduct of the trial burn sampling. At the central laboratories, the chain of custody
will become the responsibility of the Quality Assurance organization within the central
laboratory. In accordance with SW-846 (reference 6), a sample is considered to be under
a person’'s custody if the sample is:

7.1.1. in that person’'s physical possession

7.1.2. in view of that person after acquiring
possession

7.1.3. secured by that person sc that no one can
temper with the sample

7.1.4. secured by that person in an area which is
restricted teo authorized personnel

These criteria will be used to define the meaning of ‘custody” and ensure the integrity
>f the trial burn samples from collection to data reporting. Limited access to the
samples is an integral part of the chain of custody procedures.

7.2. Chain of Custody Documentation.

7.2.1. Labeling.

7.2.1.1. Sample Containers. Sample container labels will be affixed to
sample containers prior to or at the time of sampling. The labels will be filled out
at the time of the sample collection or sample recovery. Gummed labels or tags are
adequate and will include the following information at a minimum: sample number; date
and time of recovery; and installation. The sample will be annotated if any evidence
exiate which suggests that sample may be hazardous (such as extremely high explosive
content).

7.2.1.2. Sampling Train Components. Impingers, XAD-2 resin modules, gas
sample bags (Orsat)}, and glase fiber filter cartridges will he labeled with tape to
indicate the run number prior to sampling. If more than one train is being utilized in
slmultaneous testing, these train components should alsc be labeled to indicate the
type of train. Since samples will be recovered from each of these components
immediately after the test run in the field laboratory, no additional labeling will be

necessary.

7.2.2. Sample Seals. Sample seals will be placed over the top of the sample
containers to detect unauthorized sample handling. Gummed labels or equivalent are
icceptable for this purpose. The seal will include the following information: sample
number; and the signature of person recovering the sample.

7-1
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7.3. Chain of Custody Procedures.

7.3.1. Presampiing Procedures.

7.3.1.1, The chemical VTaborateory technician will coliect
precleaned sample bottles and containers for the following samples: probe
washes, resin, impinger solutions, and miscellaneous source samples (e.g.,
ash) and additional sample bottles for QA/QC samples and blanks.

7.3.1.2. The chemical laboratory technician will prepare and pack
glass fiber filters for the sampling. These will be placed in numbered
petri dishes. Laboratory solutions (acetone, distilied/deionized water,
and solvent) and resins will also be packed. The resin will also be placed
in a numbered module and sealed. The sample numbers for the resin modules
and filter containers, and the lot numbers for the various solvents will be
recorded in the laboratory notebook.

7.3.1.3. Impingers, beakers for probe washes, separatory funnels,
and other glassware will be cleaned and packed for shipment.

7.3.1.4. After cleaning, the above items will be stored in a
locked laboratory in the custody of the senior chemical laboratory
technician until the shipment to the test site.

7.3.1.5. Shipment of equipment will generally be accomplished in a
mobile laboratory. The vehicle will be Jocked at all times when the driver
is not in the vehicle. Once the mobile laboratory is onsite, all equipment
and sample containers will be stored in a secure area until the Sample
Coordinator assumes custody.

7.3.2. Onsite Sampie Train Preparation.

7.3.2.1. The chemica) laboratory technician will prepare the
following for each particulate and POHC sampling train:

7.3.2.1.1. Impingers, each appropriately labeled [see
paragraph 7.2.1.2.].
7.3.2.1.2. XAD-2 resin module for POHC sampling train, labeied.
?.@.2.1.3. Glass fiber filter, labeled.
7.3.2.1.4. Gas sampling bag (QOrsat), labeled.
7.3.2.2. The chemical laboratory technician will enter the
components of each train on the Sample Train Custody Sheet shown in Figure

7.1 and will sign in the appropriate space for each component prepared.
Each component must be included along with any labeling information.
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SECTION 8. SAMPLE RECOVERY AND ANALYTICAL PROCEDURES

8.1. Introduction. The sampiing train has been described in detail in
Section 6 of this QA plan and for the purposes of sample recovery
procedures has three major sections. The first section is the filter and
all the components preceding it. The second major section starts with the
back hatf of the filter housing and fncludes al!l the following glassware
{(mainly the three impingers) up to the resin module. The third section is
the resin module itself. MWhile there are two impingers that follow the
restn moduie, they are not major features of the POHC sampiing traim since
their only function is moisture removal.

8.2. POHC Sampling Train Recovery Procedures.

8.2.1 The initial sample recovery starts outside the field laboratory
as the train is partially disassembled. The probe is removed from the
sampling train and capped. The first and last impingers are also capped.
The sample box containing the impingers and the resin module and the
sampling probe are brought into the field laboratory for sample recovery.
In the field laboratory, the nozzle, probe liner, and the front half of the
filter housing are rinsed with the recovery solvent (see Table 8.1), the
solvent volume is measured, and the liquid is placed in a sample
container. The filter is removed from its housing and immersed in the
recovery solvent in the same container as the rinse. An additional rinse
of the probe liner/nozzle section with acetone is performed and is placed
fn a separate container. This rinse will provide a QA check on the
rinse/recovery effectiveness. Figure 8-1 diagrams the recovery of the
front section of the sampling train.

TABLE 8-1. EXTRACTION SOLVENTS UTILIZED FOR VARIOUS POHC's

Principal Hazardous Extraction
Organic Constituent Surrogate Compound Solvent
Nitroglycerin Ethylene glycol dinitrate Toluene
2,4-Dinitrotoluene 3,4-Dinitrotoluene Tolueng
2,6-Dinitrotoluene 3,4-Dinitrotoluene Toiuene
2,4,6-Trinttrotoluene 2,4,5-Trinitrotoluene Toluene
Cyclotrimethylene- Toluene/
trinitramine (RDX) Iso-amylacetate

{5:95 by volume)

8-1
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8.2.2 Each of the impingers are weighed prior to further organic
recovery steps in order to determine the exhaust gas moisture content.
Once completed, the condensate is collected and each of the first three
impingers, and their associated connections are rinsed with distilled and
deionized water. The rinse and condensate are combined and extracted three
times. These extractions are completed in separatory funnels using
shakeout techniques. Solvent volumes are based on total water volume to be
extracted at a ratio of 4 to 1 (water to solvent). The extraction
procedure consists of shaking the separatory funnel and its contents for
three minutes, venting frequently. The organic and water layers should be
allowed to separate to some degree, followed by 3 more minutes of shaking.
Thts settling/shaking should be conducted one additiconal time and then the
two layers allowed to separate to a narrow interfacial band if possible.
The organic sample is obtained following this third shaking/settling. The
first two extracts are completed at neutral pH conditions, while the water
is acidified for the third extraction by adding concentrated sulfuric
acid. The impingers and associated glassware are then rinsed with acetone
to provide a QA check on the water rinse/recovery procedure. Impinger
recovery is shown schematicaily in Figure B8.2.

8.2.3 The resin module is recovered in four sections and each section
generates three samples. The extraction solvent (30 mL) is added to each
resin section and glass wool plug, and the samples are then subjected to
mechanical shakeout procedures (30 minutes). A portion of the solvent
solution is removed to become the first sample (10 mL: sample extract
number 1) and additional solvent is added to the resin section (10 mi).
The resin sampie then receives another mechanical shakeout followed by
removal of the extract (10 mL: sample extract number 2). Additional
solvent (10 mL) is then added to the resin. Following further shakeout,
the third sample extraction is compieted. The solvent and the resin are
left combined for additional extraction (contact) time. The third extract
is separated from the solvent/resin mixture at the USAEHA laboratories.
This third extraction is completed just to verify the recovery completion.
Resin module recovery is shown schematically in Figure 8-3.

8.3. Apalytical Procedures.

§.3.1. In general terms, the methodology for analyzing the various
samples generated by the recovery of the stack gas sampling train wil]
utilize gas chromatography. The GC's chromatographs will be equipped with
either an electron capture or a nitrogen/phosphorus detector and wilt
utilize capildary column chromatography. Individual samples will be
analyzed from each portion of the sampling train. No sample combinations
or volume reductions will be utilized for samples showing positive
analyses. Volume reduction procedures may be utilized for samples that
have no detectable or quantifiable analyte. After all the samples have
been analyzed via gas chromatography, a portion of these samples will be
submitted for confirmational analysis on a GC/MS. This analysis has the
confirmation of the GC peak as its primary objective, but in those cases
where the concentration of the target analytes (POHC and surrogate) is
Targe enough to overcome the sensitivity constraints of the GC/MS, the
analysis will be utilized for the confirmation of the quantitation. The
analytical procedures are discussed in detail in Appendix B of this plan.
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SECTION 9. CALIBRATION PROCEDURES AND FREQUENCY

9.1. Introduction. The calibration procedures for the sampling and
analytical tnstruments used in this project are extracted from the method
documents referred to in this section of this plan and the sections
describing the sampling and analysis.

9.2. Stack Sampling Equipment. The sampling equipment to be used for POHC
determination is a modification of the Method 5 sampling train, with the
only changes being in the impinger configuration, lack of water or
solutions in the impingers, and the addition of the XAD-2 resin cartridge
(see Section 6 for detailed discussion of sampling train). The actual
hardware {(such as pumps, dry gas meters, Pitot tubes, and manometers) to be
used with both sampling trains is still subject to the requirements of the
EPA as far as calibrations and QA procedures are concerned. This involves
calibrations prior to and after testing according to the procedures
outlined in 40 CFR 60 and the EPA Quality Assurance Handbook (references 1
and 4). This calibration includes the probe nozzle diameter measurements
and pitot tube, dry gas meter, thermometer, and thermocouple/pyrometer
system calibrations. Additionally, USAEHA routinely participates in the
EPA national QA audit for dry gas meters.

9.2.1. Dry Gas Meter. The dry gas meter is calibrated prior to and
following the emission testing using a wet test meter. For the post test
calibration, three checks are made with the orifice set at its average
value and with the maximum value of vacuum for all the runs.

9.2.2. Orifice. For the initial calibration, the orifice for the dry
gas meter system is calibrated at manometer settings ranging from 0.3 to
5.0 inches of water.

9.2.3. Nozzle. The diameter of the particulate sampliing nozzle is
measured with a micrometer accurate to 0.001 inch. Three measurements are
made at different locations around the perimeter with a maximum tolerance
of 0.004 inch between the high and the low measurements.

9.2.4. Pitot Tube. The pitot tube located on the sampling probe
assembly is calibrated using the geometric standard. If the pitot tube
meets the geometric standard, a calibration coefficient of 0.84 is assigned.

9.2.5. Thermocouple/Pyrometer. Prior to emission testing, the
thermocouple/pyrometer assembly is checked against a reference thermometer
(ASTM mercury thermometerl. Following the assessment, the units are again
checked at a temperature within 10 percent of the average absolute stack
temperature with a reference thermometer/pyrometer assembly. For both the
pre and post-test calibrations, the absolute temperatures measured with the
thermocouple/pyrometer assembly should be within 1.5 percent of the value
obtained by the reference thermocouple/pyrometer assembly.

9-1
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TABLE 9.1. CALIBRATION OF SAMPLING EQUIPMENT
Actions If
Frequency and Method Requirements
Apparatus Acceptance Limits of Measurements Are Not Met

Wet Test Meter
(Capacity =
120 ft /hr)

Ory Gas Meter
{Meter Box)

Meter Box

Pyrometer and
Thermocouple

Thermometers

Ywe = 1.0+0.01
over calibration
range for dry gas
meter

Y=1.0+0.01
Y,=Y+0.01

Y=Y+0.05Y

AHe=1.844+0.25
AHe,=AHg+0.15

+1.5% of abs.
temperature

+1.5% of stack
gas temperature
+0.5% of ahs.
temperature

Impinger thermo-

meter
x2 °F

+ 4 °F

Initial and annual by
spirometer

Initial, annual, and
when post-calibration
Y exceeds annual Y
0.02 by wet test meter
following procedures
in EPA-600/4-77-027b

After field use {(post-
calibration

Initial and annual
by wet test meter

Initial, annua}l or
when unit is repaired;
calibrate with control
pyrometer or ASTM
mercury thermometer.
32 °F to 700 °F,
extrapolated over
range to 1800 °F

After field use with
control pyrometer

Initial by ASTM Mercury
(Hg) thermometer in ice
bath and at ambient

After field use by
ASTM Hg thermometer
at ambient

9-3

Adjust until
specifications
are met, or
return to
manufacturer

Repair or replace
and then re-
calibrate

Repair or replace
and then recali-
brate

Adjust, determine
a constant
correction factor,
or reject unit

Adjust, determine
a constant
correction factor,
or reject unit
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TABLE 9.2. CALIBRATION OF ANALYTICAL EQUIPMENTS

Standard Actions if Requirements
Instrument Concentration Standard Type Are Not Met
Hewlett-Packard Preparation of new
Model 5880 1-40 pg Externa) Standard external standards.
GC Determination of new

response factors.

Finnigan Preparation of new
Model 4000 Internai Standard internal and external
GC/MS (Each sample) standards.

40 ng* External Standard Determination of

new response fFactors.

*Single point calibration
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SECTION 10. DATA REDUCTION, VALIDATION AND REPORTING

10.1. Data Reduction.

10.1.1. Sampling and Operational. Sampling data will be obtained in
accordance with EPA Method 5 procedures. This will include: gas
temperatures at the inlet and outlet of the dry gas meter and at the stack
gas sample point; pressure differential associated with the Pitot tube and
the orifice; and the sample volumes. Averages for these parameters during
the sampling run, excluding the sampie volume, will be calculated. Data
for those pertinent operationa) parameters will be recorded during the
sampling run and the average and standard deviation of these measurements
will also be calculated. The purpose of the standard deviation is to
assess the variability of the operational data over the sampling period.

10.1.2. Analytical. The raw data from the GC and GC/MS analysis of
samples will consist of retention time, peak area counts, and, in the case
of GC/MS, the mass spectra for both the surrogate and the target
compounds. This raw peak area data from the GC will be converted to
concentrations by using the calibration curve for the particuiar species as
constructed through the analysis of standard solutions at various
concentration levels. The peak area data is converted to concentration by
the integrator connected to the GC instrument. Peak areas for the
calibration standards are entered along with a retention time of the
particular anaiyte and a linear regression is performed. As the analysis
is conducted, the peak areas from the analysis of the unknowns are entered
and the corresponding concentrations and the total mass of the analyte are
computed from the calibration curve. A summary of the raw and converted
data and the chromatograph trace wilil be printed and the original wili be
maintained in the laboratory's project work file. Detailed procedures for
the construction of the project data file are contained in Appendix C.

10.2. DLata Validation. In general terms, data validation involves the
review of data and the acceptance or rejection of that data based upon
specific criteria. The criteria are dependent upon the type and purpose of
the data. The initial step in the data validation will, as a minimum,
consist of a thorough examination of all calculations involved in the
reduction of either the sampling or the analytical data. This examination
should be conducted by a different person from the one who initially
performed the. calculations.

10.2.1. Sampling and Operation. The sampling and operational data
will be validated by another project engineer performing at least one
series of the calculations. Al) data obtained in the field will be checked
by the project engineer to ensure its completeness and then placed in the
project data file. The data file will also inciude all documentation
associated with the cailibration of the field equipment. Any redundant or
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SECTION 11. INTERNAL QUALITY CONTROL

17.1., Introduction. The effectiveness of the QA/QC program depends upon
operation of the laboratory in accordance with procedures which systematic-
ally detect errors and prevent the recurrence of these errors and which
measure the inherent errors in the sampling and analytical methodology.
Two general steps in these QC checks is the daily calibration of the
analytical instrument and the determination of glassware cleanliness.
Additionally, QC samples will be prepared by the analytical section and
interjected among the field samples at a frequency of 10 percent of the
field samples submitted to the laboratory. The results from these QC pro-
cedures will be used to evaluate the validity of the entire data package
through determining the precision and the accuracy of the analysis. The
objectives for precision, accuracy and data completeness were contained in
Section 5.

11.2. Instrument Calibration. Daily calibration curves (muitipoint, three
to five concentration levels) for the energetic materials (e.g., NG; isomers
of DNT and TNT) will be prepared by the GC operator. This calibration

curve will be used to assess the performance of the analytical instrument.

11.3. Blank Samples. These samples are analyzed along with the field
sampies in order to assess the level of contamination inherent in the field
or laboratory handling of the samples. Field bianks (extraction solvents;
extract of the field laboratory water; filter extract; and resin extract)
are those blanks which are exposed to the field conditions and analyzed to
assess the potential contamination to the field environment. Method blanks
are prepared in the laboratory and are analyzed to assess the contamination
due to sample preparation. Finaily, reagent and solvent blanks are used to
determine the background leveils of the analytes or interferences in the re-
agents and solvents used in the analysis. Prior to conducting the emission
sampling, one resin sample and one filter will be extracted and analyzed to
ensure no contamination or interference compounds are present in these media
before use. Furthermore, a background run consisting of only auxiliary fuel
and no waste feed will be conducted prior to the introduction of the waste
material in order to determine the background levels of the target compounds
or any interferences. If a blank sample is contaminated, the cause and
impact of the contamination is identified and assessed. Corrective action,
as discussed in Section 15 of this plan, may be implemented.

11.4. Sample Analysis. The mainstay of the QC program is the replicate
analysis of samples and the utilization of surrogate materials. Replicate
analysis of sampies is performed in order to assess the precision of the
analytical resuits. Field samples are spiked with surrogate compounds
prior to sampling. Laboratory method blanks are spiked with the same
surrogate and target POHC compounds prior to extraction and analysis. The
data on surrogate recoveries are used as an indicator of the accuracy of
the sampting, sample preparation and sample analysis procedures.
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can be expected to occur by chance. If the measured value is assumed to
vary normally with a standard deviation of o, then the control lines are
centered on the target value T and are drawn at T + 3o0. This will cover
99.9 percent of the distribution. Control lines may also be drawn at 7 + 20
which covers 95 percent of the distribution. When results exceed the upper
or lower control limits, the analytical system is declared "out of control"
and corrective action is implemented. After the probiem is resolved, the
samples which were analyzed prior to the quality control sample are
reanalyzed.

11.6. Analysfs Timetable. Because of the nature of the target compounds
for analysis (i.e., unstable for a variety of reasons), the recovery of
these compounds are dependent upon the length of time between obtaining and
anailyzing the sample. MWhile samples are field extracted in order to place
the compounds in a more stable matrix (organic solvent), the extracts are
still sensitive to degradation over time. Laboratory work has demonstrated
that samples were stable up to 30 days. Furthermore, regulatory timetabies
are typically placed on projects of this type which require submission of
final reports within 60 to 90 days following the completion of the field
work. For these two reasons, analytical results should be obtained within
30 days following sample arrival at the laboratory. The Figure 11.1
illustrates a work plan for the movement and analysis of samples once they
reach the laboratory.
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SECTION 12. PERFORMANCE AND SYSTEM AUDITS

12.1. Introduction. On a periodic basis, or if deemed necessary, an
evaluation of the sampling and analytical functions for the emissions
evaluation project will be performed to verify that all QC procedures are
being properly performed. The evaiuation process may consist of two types
of audits: performance audits and system audits. The performance audit
involves independent checks of the entire sampling and analysis system to
evaluate the guality of the data being generated. A system audit involves
a more direct inspection of the QC procedures being performed for the
project. Key to the performance and system audits is the comparison of the
written SOP's, checklists and this project plan versus the observations and
evaluations of the ongoing work, records, laboratery data and instrument
performance characteristics. If any discrepancies are jidentified in the
course of the evaluation, recommendations concerning the resolution of the
problem areas should be made and a report of the finding should be prepared
and filed with the sampling program manager and the applicabie anatytical
section manager.

12.2. Performance Audits. The performance audits on the sampling and
analysis systems are in addition to any QC checks that may be performed by
the operator or the anaiyst during the course of the project.

12.2.1. Sampling and Operaticonal. A separate, unknown calibration gas
can be utilized to check the continuous emission analyzer calibration, as
well as the analysis of the stack gases by Orsat. The predominance of
sampling and operation data originates from the reading and interpretation
of gages and displays. An evaluation of the person recording this data is
to be made by "over the shoulder" observation (i.e., an auditor looking
over the shoulder of the person recording the data and reading/interpreting
the data). Additional audits procedures will involve the use of field
btank samples submitted to the laboratory for analysis. A series of
calculations which were performed on the data should be reviewed in its
entirety. Calculations which are performed by computer should be reviewed
using a set of "dummy" raw data.

12.2.2. Analysis. Because of the difficulty in obtaining reference
samples which would possess matrices similar to the ones being analyzed,
the performance audit for the anaiytical system will rely on splitting
actual field samples and the use of sample blanks. Additionally, XAD-2
resin and water matrix sampies may be spiked with the target compounds,
extracted as per the procedures in Section 8, and submitted for analysis
with a group of field samples. Calculations performed on the raw
analytical data should be reviewed using the technigues discussed above
(paragraph 12.2.1).

12.3. System Audits. The system evaluation is performed to ensure that
the required levels of equipment, instrumentation, and personnel are being
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12.3.5. Identification of Required Corrective Actions. At the end of
the aydit process, the actions needed to correct weakness areas should be
discussed with the key personnel involved. All previously identified
problems as well as any new problems identified should be discussed. The
methodology and timetable should be estabiished for the demonstration of
improvements and for the documentation of these improvements.
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SECTION 13. PREVENTIVE MAINTENANCE

13.1. Hardware/Instruments. The hardware associated with both the
sampling and the analysis have reqularly scheduled preventive maintenance.
The purpose of this preventive maintenance is to ensure the sampling and
analytical equipment is in serviceable condition and to detect minor
problems with this equipment before these problems become major defects.
Preventive maintenance will be performed by the personnel responsible for
operating the equipment and in accordance with the guidelines established
in the respective equipment literature of the vendor. For analytical eguip-
ment, the chromatographic carrier gas purification traps and injector septa
should be replaced on a regular basis. Most maintenance on the analytical
equipment, such as column replacement or detector cleaning, should be
performed on an as needed basis when the performance of the instrument
begins to degrade. The degradation may be evidenced by the lack of peak
resolution, a shift in the calibration curve or a failure to meet the QC
check criteria. For sampling equipment, an example of preventive
maintenance would be the replacement of pump seals and other pump
maintenance. Other examples of preventive maintenance would be:
performance checks, the care and cleaning of equipment in general, and the
replacement of expendable items such as fuses on the equipment.

13.2. Spare Parts. Because a large amount of preventive maintenance may
be reactionary in nature, adequate supplies of spare items should be
maintained so that they will be available when necessary. A preventive
maintenance schedule will be impiemented for those critical measurements
systems (both analytical and sampling) of these project types.
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SECTION 14. PROCEDURES FOR ASSESSING DATA ACCURACY,
PRECISION AND COMPLETENESS

14.1. Calculation of Mean. The mean of a series of replicate measurements
of a given parameter is calculated by

X = (1/n) 2 X,

where: n = number of measurements
X, = value of measurement

14.2. Assessment of Accuracy. The primary tool for determining the
accuracy of the amalytical method is the calculation of the degree of
agreement of the measurement with a reference or theoretical value and the
assessment of the recovery of surrogate compounds. Accuracy is defined as

Accuracy = [(X-T)/TIx100
Recovery of the surrogate compounds is calculated by

Recovery = _{quantity of surrogate in sample)x100
quantity of surrogate added to sample

14.3. Assessment of Precision. The estimate of the precision of replicate
measurements is expressed as the RSD [the coefficient of variation (CV)]:

CV = a/X
where: o = standard deviation
X = sample mean

Alternatively, for the duplicate measurement of a parameter, the precision
fs estimated by the RPD. Relative percent difference is calculated by

RPD = 2(X, - X;) x 100
(X. + Xz)

14.4. Completeness. Completeness for determining compliance with the QA
objective for the quantity of valid data is calculated by

Completeness =  (number of samples with valid results)
(number of samples scheduled for analysis)

14.5. Assessment of Varfances. In the event that analytical or calculated
results demonstrate large variances or if a QA/QC objective has not been
met, the use of analysis of variance (ANOVA) techniques may be necessary to
identify the cause for and therefore, determine a means of decreasing these
variances. This tool may be used by either the project engineer or the
chemist at his own discretion. The sampling and analysis protocol should
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SECTION 15. CORRECTIVE ACTION

15.1 Introduction. The field sampling team and the analytical personnel
are the persons in the best position to recognize probiems which would
affect data quality as they occur. Thus, these personnel have the respon-
sibility of detecting minor problems, correcting these problems before a
major malfunction can occur, and minimizing data loss through immediate
response. HWhen corrective action is performed by these individuals, they
are responsible for notifying the project engineer or analysis coordinator
who will document the action and who may, at his discretion, intensify the
quality assurance surveillance of the sampling or analytical me thodology.

15.2. Sampling Phase. The establishment of specific reaction limits for
the sampiing procedures beyond which corrective action is triggered is not
practical, nor is it feasible. The burden of maintaining data quality in
the field reiies heavily on the personnel operating the sampling equipment.
Each individual must fully understand the program objectives and the data
quality required to meet those objectives so that problems may be identi-
fied and corrected.

15.3. Analytical Phase.

15.3.1. For the analytical method being employed, the standard devia-
tion of replicates, the mean recovery of the surrogates from field samples,
and the relative standard deviation of the surrogates wiitl be computed and
tracked. These data will be segregated according to the matrix being
analyzed. The statistics will be updated as additional analysis are
performed. MWhen either the relative standard deviation of the replicate
analysis or the relative standard deviation of surrogates exceeds twice the
most recent value for these statistics (95 percent level for normal
distribution), corrective action will be taken before any additionai
analysis are performed. Similar corrective action may be required if the
mean recovery of the surrogates is less than the QA/QC objectives. If
during either system or performance audits, problems are identified, the
corrective action will be implemented immediately.

15.3.2. In the event corrective action is warranted, short-term
responses may include, but are not necessarily limited to:

15.3.2.1. Recalibration of analytical instruments with newly
prepared calibration standards.

15.3.2.2. Analysis of standard solution to assess instrument drift.
15.3.2.3., Instrument performance evaluation.
15.3.2.4. Replacement of solvents or reagents which may be yielding

unacceptable blank Tevels.
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SECTICN 16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

16.1. Reports Generated Ouring Sampling Phase. No reports will be
specifically prepared during the sampiing phase of the project. However,
following the completion of the sampling phase, the project engineer will
prepare for the project manager a report on all significant activities
associated with the project. This report will address any sampling or
operational problems experienced, the results of site-specific QC procedures
(e.g., sampling equipment leak-checks, isokinetics), and the potential impact
on the data quality. The report will also contain a schedule of milestones
for the analysis phase of the project as well as for writing the report for
the assessment. Specific requirements for reporting and archiving sampling
and anatytical data are presented in detail in Appendix O.

16.2. Reports Generated During Analysis Phase. Reports generated during
the anatytical phase will be in the form of QA reports to the laboratory
management.

16.2.1. The AQAQ and the Analysis Section Supervisor shall meet on a
reguiar basis to assure that all QA/QC practices associated with this
project are being impiemented and to review possible/potential or existing
problem areas. Notes will be kept during the meeting to document those
discussions which are deemed pertinent.

16.2.2. Any data anomalies must be investigated to assure that they are
not a result of operator or instrument deviation but rather a function of
the methodoiogy or the sample matrix.

16.2.3. Results of blind spikes and other performance standards will be
logged and made a part of the project data file. '

16.3. Quality Assurance Reports to Project Engineer. The AQAO will make a
progress report of this project, through channels, to the project engineer
within 5 working days of the receipt of the project file from the analytical
lab. This report will include the following information:

16.3.1. Report of performance on analysis of blinds inserted by the QA
section.

16.3.2. Report of all major problems encountered during the analysis of
the samples as well as corrective actions taken to resolve the problem.

16.3.3. Summary of all system audits conducted to include findings and
recommendations,

16.3.4. Miscellaneous information identified as pertinent.

16-1
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APPENDIX A

METHOD VALIDATION DATA

1. Analytical Procedures.

1.1, POHC Compounds.

1.1.1. The detection limit of the analytical procedure for NG,
2,4-dinitrotoluene (2,4-DNT), and 2,6-dinitrotoluene (2 ,6-DNT) in toluene
is 0.025 ug/mL of solution in laboratory sampies of only the POHC
compound and toluene. Contamination of the solution by combustion
byproducts in all probability will decrease the detection 1imit (increase
the minimum concentration). The 0.025 pg/mL detection limit is based on
the amount of POHC needed to produce gas chromatographic peaks whose
heights are five times the height of the baseline noise. Taking matrix
effects into consideration and without preconcentration of the actual
samples, the overail quantitation limit for NG, 2,4-DNT, and 2,6-DNT is
appreoximately 2.0 to 3.0 pg per train component.

1.1.2. Multipie injections of analytical standards of the 2,4-DNT,
2,6-DNT, and NG of Q.05 to 2.00 pg/mL were analyzed. The iinearitfies
that were achieved for the concentration range represent the calibration
curve for the POHC compound standard solutions. The correlation coeffi-
cients obtained from the least squares analysis of the data were 0.996 for
NG, 0.998 for 2,6-DNT, and 0.997 for 2,4-DNT (refer to Figures A-1 through
A-3). Standard solutions in the concentration range of | to 100 ug of
these POHC compound per 20 mL of toluene were analyzed in triplicate (refer
to Table A-1 for these resulits). The average coefficient of variation for
NG obtained from the replicate analysis of the standards was 2.3 percent.
By similar analysis, the average coefficient of variation was 10.51 percent
for 2,6-DNT and B.64 percent for 2,4-DNT. Blind controls submitted with
actual samplies were analyzed 30 days following control solution preparation.
Results for the accuracy of these audit samples are presented in Table A-2.

i.1.3. Similar analyses were performed on sclutions of
2,4,6-trinitrotoluene (2,4,6-TNT) in toluene and RDX in a mixture of
iso-amylacetate and toluene. The compounds, ROX and 2,4,6-TNT, are listed
here as POHC's even though these compounds do not fit into the strict
regulatory definition of a POMC. The calibration curves for RDX and
2,4,6-TNT (Figures A-4 and A-5), as with the curve for those compounds
listed in paragraph 1.1.2., are lipear with correlation coefficients of
0.987 and 0.992, respectively. Triplicate analysis was performed on
standard solutions of these compounds in the concentration range of 1 to
100 pg per 20 mL of soivent. The relative standard deviations for these
analyses are also contained in Table A-1. The average coefficient of
variation for 2,4 ,6-TNT was 16.63 percent, while the average for RDX was
13.85 percent. Results from the accuracy of audit samples containing these
compounds are contained in Table A-2.

A-1
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TABLE A-1. PRECISION ANALYSIS FOR STANDARD SOLUTIONS OF POHC COMPOUNDS

Concentration Refative Standard
{ug per 20 mL sclvent*) Compound Deviation (%)
1.0 2,6-DNT 4.416
2,4-DNT 0.565
NG 3.100
RDX 21.680
2.,4,6=TNT 32.901
2.0 2.6~DNT - -
2,4-DNT - -
KG 2.900
RDX -
2,4 6=TNT - -
5.0 2,6-DNT 19.973
2,4-DNT 20.736
NG 2.800
ROX 21.403
2.4, 6=TRT 24.794
10.0 2,6-DNT - -
2,4-DNT - -
NG 1.800
RDX - -
2,4 ,6-TNT -
20.0 2,6-0NT 13.805
2,4-0ONT 4.94)
NG 2.500
RDX 10.379
2,4,6-TNT 13.137
40.0 2,6=DNT 4. 335
2,4-DNT 5.376
NG 0.900
RDX 14.643
2,4,6-TNT 6.519
80.0 2.6-DNT 6.696
2,4-DNT 1.882
NG - -
RDX 7.376
2,4 6~TNT V.639
100.0 2,6-DNT 6.147
2,4-DNT 4.213
NG - -
RDX 4,040
2,4,6-TNT 2.057
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TABLE A-3. PRECISION ANALYSIS FOR STANDARD SOLUTIONS OF SURROGATE COMPOUNDS

Concentration Relative Standard
(pg per 20 mi solvent) Compound Deviation (L)

1.0 3,4~DNT 24.871
2,4,5=-TNT 41.204

EGDN 0.43)

2.0 3,4.DNT -
2,4, ,5-TNT - -

EGDN 1.620

5.0 3,4-DNT 19.058
2,4,5-TKT 19.864
EGDN 2.300

HMX

10.0 3,4-DNT - -
2,4,5-TNT - -

GO 2.500

20.0 3,4-DONT 11.209
2,4 ,5-TNT 13.698

EGDN 1.700

40.0 3,4-DNT 7.47
2,4,5-TNT 30.038

EGDN 1.100
80.0 3,4-DNT 10.419
2,4,5-TNT 12.065

EGDN - -

100.0 3,4-DNT 3.398
2,4 ,5-TNT 8.542

EGDN - -

nﬁl-lg
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FIGURE A-10. EFFECT OF VARIABILITY IN CONCENTRATION OF TOLUENE/ISO-
AMYLACETATE EXTRACTION SOLVENT ON EXTRACTION EFFICIENCY OF
S0 ppb ENERGETIC MATERIAL IN WATER
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TABLE A-5. EFFECT OF SUBSEQUENT EXTRACTION ON OVERALL EXTRACTION EFFICIENCY

Sample Average Recovery (%)

Spike Level Matrix/Extraction NG 2,4-DNT_ 2,6-DNT RDX TNT
1 ug each Water/first 109 125 122 11 103
HWater/second 0] Q 0 D Q

Resin/first 0 96 100 0 69

Resin/second 0 4] Q Q 4]

2 pg each Hater/first 83 123 121 72 113
Water/second Q 0 0 0 Q

Resin/first 91 121 109 104 100

Resin/second 0 4] 0 0 4]

10 ug each Water/first 96 99 100 61 93
Water/second Q 0 0] 20 0

Resin/first 60 110 115 i9 78

Resin/second 0 4] 0 b 7

100 ug each Water/first 89 103 97 52 91
Hater/second 3 4 4 25 5

Resin/first 93 103 98 g4 72

Resin/second 0 0 0 13 10

2.3. Shakeout and Soxhlet Extractions. Also as a result of the meeting
held with EPA in 1986, a bench scale test was conducted to evaluate the
completeness of recovery of the target compounds from the resin using
shakeout technigques. Furthermore, the size of each resin section was
increased from 2.5 to 5.0 grams, but the volume of solvent remained
unchanged (20 mbL of toluene). The results for these multiple extractions
are summarized in Table A-6. For the compounds of interest, the majority
of the recovery occurs in the first extraction and under good solvent/resin
mixing the recoveries are greater than 80 percent. The spiked resins
following the third extiraction were soxhlet extracted to ensure complete
recovery was being achieved. Seven solvents were evaluated for their
efficiencies towards extracting these energetic compounds in a soxhlet
apparatus. These solvents were: acetone, methylene chloride, isooctane,
toluene, pentane, acetonitrile, and methanol. A summary of the results for
determining a suitable solvent are contained in Table A-7.
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Because methylene chloride demonstrated the greatest average efficiency for
all six compounds and because EPA methodology currently uses methylene
chloride for the soxhlet methodology, methylene chloride was used to
evaluate the effectiveness of the shakeout procedure. However, methylene
chloride does present problems in the analysis via GC with an electron
capture detector. Each resin section when placed in the soxhlet apparatus
still contained interstitial solvent (toluene). Therefore, the methylene
chloride was evaporated from the resulting sample using sampie "sweat-down"
techniques until the toluene was the major concentration solvent (>95
percent). Due to the labile nature of the target compounds, standard
solutions of the six target compounds in methylene chloride were first
subjected to the sweat-down and then redissoived in toluene. The
recoveries obtained are summarized in Table A-B.

TABLE A-B. RECOVERY OF TARGET COMPQUNDS FROM KUDERNA-DANISH
CONCENTRATION OF METHYLENE CHLORIDE SOLUTIONS

Average Recovery (W)

Spike Level NG 2,4-DNT  2.6-DNT  3,4-DNT  2.4,6-TNT 2.4 ,5-TNT
2 ug 83 92 92 97 57 36

10 ug 30 97 90 101 74 71

50 ug 69 129 133 139 122 104

100 pg 81 108 14 118 109 g4

The sweat-down of these samples even under mild conditions is not desirable.
The recoveries demonstrate that while some recoveries are high, the possi-
bility stil] exists for loss of the POHC or its surrogate. The spiked
resins referred to above were soxhlet extracted with methylene chloride and
after correcting for the residual anatyte from the third extraction, the
concentration of the analytes in the solutions from the third extract was
nondetectable at the 0.05 ug/mL level.

3. Sampling Procedure.

3.1. The.first phase of the field validation involved the sampling of
incinerator burner exhaust by sampling trains spiked with NG, 2,4-DNT, and
2,6-DNT and the matching of the spike recoveries with those from identical
trains which rezeived no sampling exposure. The spiking locations were the
first resin section and the first impinger prior to the sampling exposure,
and the filter following the sampling exposure. 1In order to facilitate
spiking the first impinger, 50 mL of distilled/deionized water was added,

A-19
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TABLE A-9. SAMPLING TRAIN SPIKE RECOVERY (INITIAL)

Average Recovery (%)/

Spike Standard Deviation (%)
Condition* Location NG 2,6~DNT 2,6-DNT
1X STD Train Filter 103/6 108/6 109/7
Impinger 73/18 109/7 106/9
Resin 156/30 98/3 94/8
1X QA Train Filter 102/11 11273 110/2
Impinger 89/ 109/4 108/5
Resin 69/+ 104/+ 106/
2X STD Train Filter 104/25 100/11% 96/10
Impinger 83/44 11371 109/3
Resin 109/5¢ + 95/9
2X QA Train Filter 84/+ 67/1 62/1
Impinger 134745 1371 106/1
Resin 76/2 12172 116/
10X STD Train Filter 96/16 119/2 11871
Impinger 138/28 115/2 110/2
Resin 135/41 108/4 100/5
10X QA Train Filtert 95/21 124/5 - 122717
Impinger 12774 119/3 119/3
Resin 92/15 122/3 122/4

* The baseline level (1X) from spiked analytes are as follows: 10 ug NG,
5 ug 2,4-DNT, and 5 ug 2,6-DNT. Each of the spike levels are a multiple
of this baseline.

+ This note indicates either the data are limited or affected by a lost
sample, an analytical probiem, or an original spiking error.

A-21
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TABLE A-11. HWITROGLYCERIN COLLECTION EFFICIEMCY

Run Wumber

1-4

3-4 5-6 5-6 7-8 7-8
Train Configuration LUSAEHA EPA USAEHRA EPA USAEHA EPA
Gas Volume Sampling .

{std. cubic Feet, dry}’ 61.9 57.8 64.0 63.1 69.6 66.3
Total POHC Collected (pg) 19.7 14.5 31 5.6 19,7 24.1
POHC Distribution {X aof total)"

Impinger/Condenser

1st extraction BY.7 19.5 68.9 11.0 76.1 1]
2d extraction 0 0 6.6 0 (] ]
1d extraction 0 0 (] ] 0 1]

Resin

1st section 18.1 85.5 24.5 £9.6 23.9 76.3
2d section 0 0 ] 9.8 0 0
1d section 0 0 0 0.0 0 0
4th section 0 0 0 101 0 0
Condensate Trao
1st extraction - 0 - 9.6 - 14.9
2d extraction - 0 - 0 - 0
id extraction - 1] - 0 - 0

See footnote on page A-24,
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TABLE A-12. 2,4 DINITROTOLUENE COLLECTION EFFICIENCY

Run Number 9-10 9-10 11-12 11-12 13-14 13-14
Train ConFiguration USAEHA EPA USAEHA EPA USAEHA EPA

‘uetd 20/vh

Gas Volume Sampling

Total POHC Collected (Hg)
POHC Bistribution (% of total)"
Impinger/Condenser
Ist extraction

2d extractian
3d extraction

Resin
> st section
L8 2d section
tn 3d section
4th section
Condensate Trap

15t extraction
2d extraction
3d extraction

{std. cubic Feet, dry) 36.8 7.0 42.90 39.9 40.4 4.
127.2 127.8 141.5 138.5 158.2 145,
52.9 1.8 49 25.3 57.8 25.

4.6 0 3.0 1.0 4.6

0 0 0 2.0 0
11.1 66.1 47.9 69.1 15.7 5
1.0 11.7 0 q.3 0

0 4.1 0 0.0 0

0 6.0 0 0 0

- 0 - 0 - 0
- 0 - 0 - 0
- b - 0 - )

See footnote on page A-26.
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TABLE A-13., 2,6 DTHITROTOLUEME COLLECTION EFFICIENCY
Aun Number 15-16 15-16 17-14 17-18 19-.20 194-20
Train Configuration USAEHA EPA USAEHA EPA USAEHA EPA
Gas volume Sampling
{std. cubic Feet, dry} 1.3 717.7 69 .8 65.4 12.9 72.0
Total POHC Collected {(pg) 104.8 89.4 124.5 99.a 19,2 8.1
POHC Distribution (% of total)*
Impinger/Condenser
Tst extraction 18.9 1] 42.4 0 18,2 0
2d extraction 2 B 6.7 0 3.9 0
3d extraction 0 0 3.5 1 0 0
Resin
I1st section 61.1 2.1 47.4 71.6 £7.9 91.4
2d section 0 16.8 0 12.7 0 8.6
3d section 1} 7.0 0 5.6 (] ]
4th section 0 1.0 o 1.2 0 o
(ondensate Trap
Ist extraction - 0 - 6.8 - 0
2d extraction - 0 - D - 0
3d extraction - 0 - 0 - 0

* A zerp percentage of the total

2,6 DNT collected indicates that none was detected in that sample.

The guantitatiaon

1imits fFor 2,6 DNT ranged from 1.0 pg to 3.0 pg per sample and were a Function of the chromatogram complexity for

each sample.
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APPENDIX B

ANALYTICAL PROCEDURE
ENERGETIC COMPOUNDS IN STACK GAS SAMPLES

1. Scope and Application.

1.1. This method provides procedures for the detection and
guantitation of energetic compounds from stack gas samples. The procedure
is organized into a general section, which covers those aspects of the
method which are independent of the target analyte, and specific sections
for each compound validated on the sampling train.

1.2. Samples are collected in a modification of the EPA Method 5
sampling train where a 20-gram XAD-2 resin module has been placed
downstream of three impingers. Therefore, the target compounds are
captured in both the resin and water matrices. The sampling rate is on the
order of l-cubic meter of stack gas per hour.

1.3. This method is designed for use by analysts who are experienced
in the use of a GC and a GC/MS.

2. Summary of Method. This method provides gas chromatographic operating
conditions for the analysis of energetic compounds in a suitable extraction
solvent (toluene or a mixture of toluene and iso-amylacetate). These
samples are obtained from the soivent extraction of stack sampling train
media - filter, impinger water, and resin. The target compounds are
separated in the GC by temperature programming of a capillary column.

These compounds are than detected by either a nitrogen/phosphorus (NP) or
an electron capture detector (ECD). Positive results are confirmed on a
GC/MS instrument if concentrations are adequate for GC/MS instrument
detection.

3. Interferences. Any compound which has the same general retention time
as the target analyte and gives a detector response is a potential
interference to the analytical instruments. Laboratory reagent/solvent
blanks and extracts from the XAD-2 resin must be analyzed to demonstrate
the ltevel of contamination that would interfere with the measurement.
Modification of the gas chromatographic parameters may be utilized to
circumvent interferences.

4. Safety. 'The following safety precautions are presented as guidelines
only since safety procedures should already be in place for the analytical
laboratories.

4.1. Protective Equipment. Throw-away plastic gloves, apron or
laboratory coat, and safety glasses shouid be worn at all times in the
laboratory areas. Skin contact with the energetic compounds and solvents
should be avoided.
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5.4.4. Miscellaneous. Voiumetric flasks with ground glass
stoppers, disposable pipets, graduated cylinders, and micro-syringes are
used for the preparation of standards, performance of dilutions, and
conducting injections to the gas chromatograph instrument.

5.5. Additional Equipment.

5.5.1. Mechanical Shaker. A roto-rack capable of 20 rotations per
minute will be used for the extraction of resin samples.

5.5.2. Miscellaneous. Stainless steel spatulas or spoons may be
used in preparing the samples for analysis.

6. Reagents and Solvents.

6.1. Solvents. ACS grade: toluene, acetone, iso-amylacetate.
6.2. Reagents.

6.2.1. 99.6 percent or greater purity of 2,4-DNT, 2,6-DNT, 3,4-DNT,
2,4,6-TNT, 2,4 ,5-TNT, NG, and RDX (SRM's from Picatinny Arsenal).

6.2.2. ACS grade anhydrous sodium sulfate.
6.3. Miscellaneous.
6.3.1. Distilled/deionized water.
6.3.2. Ultra high purity gas as required for GC analysis

7. Preparation of Standard Solutions.

7.1. Stock Solutions.

7.1.1. The stock standard solutions are prepared by dissolving
0.050 grams of each potential analyte in 50 mL of acetone. Larger volumes
may be used at the discretion of the analyst. If the compound purity is
certified at 96 percent or greater, the analyte weight can be used without
correction to calculate the concentration of the stock solution.

7.1.2. These stock standards should be transferred to Teflon-
sealed screw=cap bottles, stored at approximately 40 °F, and protected from
the light by using amber colored containers. Due to the nature of the
analytes and the acetone solvent, the stock standards should be monitored
frequently for signs of degradation and/or evaporation, especially prior to
preparing any intermediate standards.

7.1.3. Stock standards should be replaced after 12 months or
sooner if a problem is indicated.
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surrogates) in terms of detector response versus analyte concentration. 1In
addition to calculating the slope and intercept of the line, the
correlation coefficient should be calculated to assess linearity. These
calibration curves should be verified throughout the daily sampie groups by
the analysis of a calibration standard solution. A drift in response for
any compound which exceeds 20-relative percent difference will initiate a
recalibration of the instrument for that particular compound. For the
GC/MS instrument, standards and procedures specified by the manufacturer
should be used to tune and calibrate the instrument. A single standard
solution should then be analyzed by the GC/MS instrument to determine the
response factor for the target compounds, to include the internal! standard
(anthracene-d.s).

9. Retention Time Window Determination.

9.1. Prior to determining retention time windows, the GC instrument
should be operated for approximately 48 hours to allow for chromatographic
system stabilization.

9.2. Three to five injections of the mixture of target compounds should
be analyzed. From this analysis, the mean and standard deviation of the
retention times for each compound will be calculated and utilized in
defining the retention time windows for the analysis. The retention time
window will be defined as + two standard deviations (+2c) of the mean
retention time. For those cases where the standard deviation of the
retention time is zero, a value of + 0.D3 minutes of the retention time
will be used as the window. Retention time windows for each target
compound must be calculated for each chromatographic column to be
utilized. The analyst may find it necessary to modify these windows
depending upon the guantity and nature of other detectable compounds in the
field samples (i.e., matrix effects). The calibration standards that have
been dispersed among the field samples can be utilized as performance
checks with regards to retention time windows. If any of the compound
peaks fall outside the retention time window established, the chromato-
graphic system should be considered out of control and corrective action
should be initiated.

10. Sample Analysis.

10.1. An aliguot of the extracts from all sections of the sampling
train will be placed in autosampler vials. The volume of the extract should
be known and recorded prior to removal of the aliquot of the sample.

10.2. Prior to analyzing the group of sampltes for that day, the
instrument calibration should have been performed and the retention time
windows confirmed. This data should be recorded in the project data file
on a daily basis. Each sample is analyzed in triplicate with one of the
multilevel standards and a solvent blank placed after every sixth sample.
The group of samples should also be bracketed with calibration standards.
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SECTION B-1
ANALYSIS OF SAMPLES/STANDARDS FOR 2,4.5- AND 2,4 ,6-TNT

1. Applicability. This methodology is for the analysis of samples for

2,4 6-TNT as the only POHC of interest. The isomer 2,4,5-TNT has been
spiked onto the sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 um fiim thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 200 °C

2.2. Detector: Nitrogen/Phosphorus
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 um film thickness
Oven Temperature Program: 125 °C for 5 minutes; ramp 2 °C

per minute to 200 °C; hold 200 °C for 10 minutes

Detector Temperature: 300 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 240 °C

3. Chromatograms. Exampie chromatograms are illustrated in Figures B-1.1
and B-1.2 for a standard solution and a field sample containing the TNT
isomers.
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SECTION 8-2
ANALYSIS OF SAMPLES/STANDARDS FOR 2,4-, 2,6-, and 3,4-DNT
1. Applicability. This methodology is for the analysis of samples

2,4- and 2,6-DNT as the PCHC's of interest. The isomer 3,4-DNT has
spiked onto the sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture
Injection Mode: Splitless Mode; Vent time of 0.5 minutes
Column: 60 meters x Q.32 mm ID - fused silica column
Coating: SE 30, 0.25 um film thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °C-
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/fsec
Injection Port Temperature: 200 °C

2.2. Detector: Nitrogen/Phosphorus
Injection Mode: Splitiess Mode; Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 um film thickness

2
May 1988

for
been

Oven Temperature Program: 90 °C for 5 minutes; ramp 2 °C per

minute to 200 °C; hold 200 °C for 10 minutes
Detector Temperature: 300 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 240 °C

3. Chromatograms. Example chromatograms are illustrated in Figures B-2.!}
and 8-2.2 for a standard sotution and a fieid sample containing the DNT

isomers.,
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SECTION B-3

ANALYSIS OF SAMPLES/STANDARDS FOR NITROGLYCERIN

1. Applicability. This methodology is for the analysis of samples for NG

as the only POHC of interest. The compound EGDON has been spiked onto the
sampling train as a recovery surrogate.

2. Chromatographic Conditions.

2.

2.

1.

2.

Detector: Electron Capture

Injection Mode: Spiitless Mode; Vent time of 0.5 minutes
Column: 30 meters x 0.32 mm ID - fused silica column
Coating: SE 30, 0.25 um film thickness

Qven Temperature: 12D °C

Detector Temperature: 140 °C

Carrier Gas: Helium

Carrier Gas Flow Rate: 4D cc/sec

Injection Port Temperature: 140 °C

Detector: Nitrogen/Phosphorus
Nitrogen/phosphorus detector may not be utilized for NG analysis.

3. Chromatograms. Example chromatograms are illustrated in Figures 8-3.1

and 8-3.2 for a standard solution and a field sample containing
nitroglycerin and ethyliene glycol dinitrate.
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SECTION B-4
ANALYSIS OF SAMPLES/STANDARDS FOR RDX

1. Applicability. This methodology is for the analysis of samples for RDX
as the only POHC of interest.

2. Chromatographic Conditions.

2.1, Detector: Electron Capture
Injection Mode: Splitless Mode: Vent time of 0.5 minutes
Column: 60 meters x 0.32 mm ID - fused silica Column
Coating: SE 30, 0.25 pum film thickness
Oven Temperature: 170 °C
Detector Temperature: 200 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 200 °C

2.2. Qetector: Nitrogen/Phosphorus
Injection Mode: Splitiess Mode: Vent time of 0.5 minutes
Cotumn: 60 meters x 0.32 mm ID - fused silica Column
Coating: SE 30, 0.25 pm film thickness
Oven Temperature Program: 125 °C for S minutes; ramp 2 °C

per minute to 200 °C; hold 200 °C for 10 minutes

Detector Temperature: 300 °C
Carrier Gas: Helium
Carrier Gas Flow Rate: 45 cc/sec
Injection Port Temperature: 240 °C

3. Cbhromatograms. Example chromatograms are illustrated in Figure B-4.1
for a standard solution containing RDX.

B-4-1
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SECTICON B-5
ANALYSIS OF SAMPLES/STANDARDS FOR RDX AND DNT/TNT ISOMERS
1. Applicability. This methodology is for the analysis of samples
2,4,6-TNT, 2,4.DNT, 2,6-DNT and RDX as the POHC's of interest. The

2,4,5-TNT and 3,4-DNT have been spiked onto the sampling train as a
recovery surrogate.

2. Chromatographic Conditions.

2.1. Detector: Electron Capture (Thin Phase Column)

Injection Mode: Splitless Mode; Vent time of 0.5 minutes

Column: 10 meters x 0.32 mm ID - fused silica Column

Coating: SE 30, 0.25 um film thickness

Oven Temperature Program: 100 °C for 1 minute; ramp 25 °C
per minute up to 225 °C; hold 225 °C for 2 minutes

Detector Temperature: 275 °C

Carrier Gas: Helium

Carrier Gas Fiow Rate: | mL/min

Injection Port Temperature: 200 °C

2.2. Detector: Nitrogen/Phosphorus (HWide Bore Column)

Injection Mode: Direct on-column; 2 pL

Cotumn: 20 meters x 0.53 mm ID -fused silica Column

Coating: DB-5, 1.50 um film thickness

Oven Temperature Program: 100 °C for 3 minutes; ramp 10 °C
per minute to 225 °C; hold 225 °C for 10 minutes

Detector Temperature: 300 °C

Carrier Gas: Helium

Carrier Gas Flow Rate: S mL/min

Carrier Make-up Flow Rate: 25 mL/min

Injection Port Temperature: 130 °C

3. Chromatograms. Example chromatograms are illustrated in Figures
for a standard solution containing the target compounds.

B-5-1
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SECTION B-6
COMFIRMATIONAL ANALYSIS BY GC/MS
1. Applicability. This methodology is for the confirmational analysis
performed on the samples in order to provide confirmation of the

quantitation obtained by GC/ECD or GC/NPD if possible. Otherwise, the
identification of the target compound is confirmed.

2. Chromatographic Conditions.

Injection Mode: Splitiess for 1.2 minutes Injection

Volume: 2 - 3 ul

Column: 30 meters x 0.32 mm ID - fused silica Column

Coating: DB-5 (permanent bonded SE54), 0.25 um film thickness

Oven Temperature Program: 150 °C for 1 minute; ramp 8 °C per
minute up to 285 °C; hoid 285 °C for 20 minutes -

Carrier Gas: Helium

Carrier Gas flow Rate: 10 psi at inlet

Injection Port Temperature: 150 °C

Internal Standard: Anthracene - D,q

3. Mass Spectrometric Conditions.

Interface: Direct (fused silica column inserted directly into
source chamber)

Ionization Mode: Electron Impact

Electron Energy: 70 eV

Scan Rate: 1 scan per second

Scan Mass Range: 35-350

4. Chromatograms/Spectra. Reconstructed ion chromatograms and mass
spectra of the analytes are shown in Figures B-6.1 through B-6.6.

B-6-1
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APPENDIX C
COCUMENTATION REQUIREMENTS

1. Introduction. This appendix outiines the structure of the project file
system and the type of information that will be contained in this system.
For each energetic compound emission assessment, a project file will be
constructed according to the guidance in this appendix and stored. The
purpose of establishing these documentation requirements is to ensure that
all data is accounted for once the project is completed and that the
data/results may be re-analyzed in the future if the need should arise.

2. General. Before issuance of the final report on the assessment, the
project engineer wiltl assemble and cross-check all relevant data pertaining
to the project to ensure the information is complete and that a hard copy
ts on file with the APED. For these projects, the APED wil} maintain the
complete project file in hard copy form for a period of § years after the
final report has been issued. If the sampling/analysis has been performed
for a RCRA trial burn test, these hard copy files will be converted to
microfiche by Central Files and the microfiche stored indefinitely.

3. Project File System Structure. The file system is organized into a
master section containing project correspondence and four major data
sections covering stack sampling data, process operational data, chain of
custody documentation, and analytical data. Each file folder will contain
the following information on the iabel:. project number, installation, unit
description (e.g., deactivation furnace), and file folder number. The file
folder number will be used to provide a cross reference for the location of
specific data within the project file. Each major section will not
necessarily be restricted to a single folder. The number of folders will
be dependent upon the quantity of data associated with the project.

3.1. Master Section. The master section will contain all general
correspondence pertaining to the project along with a copy of the
protocol/trial burn test plan and the final report. Any changes made to
the protocol should be documented as a memorandum and contained in this
section, along with the approval letter from the requlator for that
change. The cross reference list for locating specific data within the
file system should be tocated as the first item in the section.

3.2. Stack Sampling Data Section. This section will contain all
equipment calibration data with a summary sheet containing the results from
the pre- and post-test calibration on those items of equipment utilized.
Additionally, all field data sheets for the meter box and sampling box
operation will be contained in this section. The averages of this data
which are used for the isokinetic caicuiations will also be summarized.
The laboratory data sheets for the calibration of the Orsat analyzer, for
the Orsat analysis of the stack gases, and the particulate determination
will also be contained in this section. The final item in this section
will be a complete set of calculations for all emission parameters (e.g.,
DRE, particulate).

C-1
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3.5.3. Raw Sample Data. The chromatograms {photocopies) from the
analysis of all field samples should be filed in hard copy form in this
subsection as well as the guantitation reports (integrator print-outs) for
those samples. Copies of the calculations performed if there was a
detection of the target compounds should be included as well as copies of
laboratory notebook pages pertaining to these samples. If the data
contained in the laboratory pages is located elsewhere in the data file
system (in hard copy), it is not necessary to file the copy of that
notebook page.

3.5.4. Raw Standards Data. The preparation of all stock and
working calibration standards as well as the preparation of all surrogate
solutions should be recorded in the laboratory notebook. Copies of the
pertinent Taboratory pages should be included in the project file. As in
the case of the field sample analysis, hard copies of the chromatograms
used for the construction of the calibration curve for the target compounds
and for the determination of retention time windows should also be filed in
this section with their respective quantitation reports (integrator
print-outs). Copies of the calculations performed should also be included.
Chromatograms and quantitation reports for calibration curve check analysis
will be placed in this subsection.

3.5.5. Raw Quality Control Data. As in the previous two
subsections, all chromatograms and quantitation reports (integrator
print-outs) associated with the analysis of quality control samples, method
blanks, insert samples, and replicate samples will be filed. In addition,
any applicable QC charts, generated during the analysis of the samples, for
the amalysts associated with the project will also be contained in this
section. Finally, raw data from the tuning of the GC/MS instrument will be
provided. -
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APPENDIX D
CALCULATIONS

1. Analytical Results. Analytical results are obtained for each sample
based on the applicable caiibration plot in the GC instrument integrator.
(Detector response in either area count or peak height is plotted against
the concentration of the target analyte.) The volume of the sampie will
have been recorded by the sample coordinator and these values supplied to
the project chemist along with the Reguest for Chemical Analysis. The
maniputation of analytical data for each section of the sampiing train is
discussed below. The discussion assumes one POHC compound and one surrogate
compound. If the sampling train is being utilized for multiple POHC's and
surrogates, then this calculation shouid be performed for each target
compound.

a. Filter/Probe Rinses. This section of the sampling train generates
one organic sample for analysis and for determining the compound emission
rate. Therefore, the multiplication of the compound concentration in the
sample and the sample volume yields the total guantity of the target
compound captured in this section of the sampling train. In the event that
the target compound is not detected, then the detection limit concentration
will be used in the calculation instead of the measured concentration. The
acetone rinse of this section of the train is not figured into the target
compound capture, but the analytical result will be used to assess the
percentage of compound not removed by the extraction solvent rinse as a
QA/QC check.

b. Impinger Water/Rinses. This section of the sampling train generates
three samples in the extraction solvent for analysis and, therefore.
increases the complexity of the calculation. As in the case of the front
half sample analysis, the gquantity of POHC and surrogate in any given sample
from the sampling train is obtained by multiplying the sample volume and
the concentration of the compound. In addition to determining the
guantity/recovery of surrogate and the quantity of the target compound, the
detection limit quantity, which is equal to the product of the sample
detection 1imit and the sample volume, is determined. However, since the
results for the capture of the POHC by this section of the sampling train
is dependent upon the analytical data from subsequent extracts of the same
media, the calculation methodoiogy is therefore more complex. Figure D-1
illustrates the logic diagram for obtaining the total quantity of POHC
captured in the impinger section of the train. The acetone rinse of this
section of the sampling train is not figured into the calculation of the
quantity captured but is used in assessing the effectiveness of the water
rinses of this glassware.

c. Resin Section. The resin section also generates multiple samples
(12 samples per resin package). Subsequent extractions of the same resin
section represent a serial dilution of the first extract of that particular
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resin section. The guantity of the target compound in the samples generated
from the extractions of a single resin section are calculated by the
following equations:

Quantity (1st Extract) = Concentration x Sample Volume [30 mL]

{(Conc. x Sample Voiume [30 mL]) -

Quantity (2nd Extract)
(66.67% of quantity in 1st Extract)

{Conc. x Sample Volume [30 mL]) -
(66.67% of (concentration x volume [30 mij]
for 2d Extract))

Quantity (3rd Extract)

The detection 1imit quantities of these extracts are calculated by
multiplying the detection limit of the extract by the volume of the extract
(30 mL), neglecting the dilution effects. Figure D-1 also represents the
logic flow diagram for calculating the quantity of target compound captured
by a resin section. This is performed for all four resin sections. The
extraction solvent rinse of the resin tube is analyzed and the quantity of
compound obtained is the product of the extract concentration and the
toncentration. The results from these calculations are then used to
calculate the total quantity of the target compound captured by the resin
section of the sampling train. The quantities from all four resin sections
along with the quantity in the resin tube rinse are added together to yield
the resin section total.

d¢. Total. The total quantity of an energetic compound captured on the
sampling train is the sum of the quantities captured in the filter/probe
wash section, the impinger section, and the resin section.

2. sampling Results. The calculations for the sampling portion are the
same as for Reference Method 5 sampiing. The isokinetic factor must be
calculated and compared with the Method 5 QA/QC sampling objective. The
corrected volume sampled and the stack gas volumetric flow rate are required
to calculate the stack gas concentration and the mass flow rate of the
target compound. In the case of calculating the DRE for a target compound,
the formula found in 40 CFR 264 Subpart O is utilized.

D-3
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APPENDIX E
GLOSSARY OF TERMS

ACCURACY - The closeness of a measured or computed vatue to its true
value.

ANALYSIS OF VARIANCE (ANOVA) - A technique of statistical analysis by
which the components of variation for different elements of the
data set are separated and estimated.

ANALYTE - Chemical component to be analyzed.

ARITHMETIC MEAN (X) - A measure of central tendency equal to the sum
of the observations divided by the number of observations, usually
called the mean or average.

CALIBRATION STANDARD - Solutions used in correlating instrument
responses to analyte concentrations. See Section 8.3.

CENTRAL TENDENCY - The tendency of values in a set of data to group
around a center value. The most common measures of centratl
tendency are: the mean, the mode, and the median.

COEFFICIENT OF VARIATION - A measure of dispersion in which the
standard deviation is expressed as a percentage of the arithmetic
mean.

CONTROL CHART - A graphic record of values, usually averages or
ranges, or both of sets of data, recorded successively with limits
denoting out of contro! conditions. (Also called Shewhart Control
Chart)

CONTROL LIMIT - Limits on a control chart establishing statistically,
usually at +3 standard deviations from the mean. Plotted
values falling outside the upper or lower control limits are said
to be "out-of-control.”

CONTROL SAMPLES - Samples that are introduced into a train of actual
samples as a monitor on the performance of the analytical system.

DETECTION LIMIT - The lowest concentration that can be differentiated
from zero, with a 90-percent confidence limit.

DUPLICATE SAMPLE - Identical samples that are carried through the
entire analytical method.

F TEST - A statistical test based on the F sampling distribution.
Used for testing for differences between variances.
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SPIKED SAMPLE - A sample into which a known quantity of analyte has
been introduced.

STANDARD SAMPLE - Samples prepared in standard matrices as defined in
Appendix B.

SURROGATE STANDARD - A compound or species used in lieu of actual
analytes of interest to monitor recoveries from various matrices
and to provide reference points for quantitation. Surrogate
standards are spiked into original matrices.

t TEST - A test for the significance of differences in sets of data
based on the “t" distribution; a means of estimating the
characteristics of a population from a sample with assurance of
accuracy at a chosen level,

VARIANCE - The square of the standard deviation.
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APPENDIX F

LIST OF ACRONYMS

ACS American Chemical Society

ANOQVA Analysis of Variance

APED Air Pollution Engineering Division
ASTM American Society for Testing and Materials
CFR Code of Federal Regulations

cv Coefficient of Variation

DNT Dinitrotoluene

DRE Destruction and Removal Efficiency

ECD Electron Capture Detector

EGDN Ethylene Glycol Dinitrate

EPA Environmental Proftection Agency

GC Gas Chromatograph

GC/MS Gas Chromatography/Mass Spectrometry
HMX Cyclotetramethylene Tetranitramine

NBS National Bureau of Standards

NG Nitroglycerin

NPD Nitrogen - Phosphorus Detector

POHC Principal Organic Hazardous Constituent
QA Quality Assurance

QC Quality Controi

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act
RDX Cyclotrimethylene Trinitramine

RPD Relative Percent Difference

RSD Relative Standard Deviation

SARM Standard Anaiytical Reference Material
SOP Standing Operating Procedure

SRM Standard Reference Material

TNT Trinitrotoiuene

USAEHA U.S. Army Environmental Hygiene Agency
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ICTION 1

IDENTIFICATION AND DESCRIPTION

1. Test rument ldentifieation. This
bulletin provides instructions for the
calibration of Dial Indicating Pressure
Gages {(General). Various manufacturers
manuals were used as the prime data
sources in compiling these instructions.
The equipment being calibrated will be
referred to as the TI (test instrument)
throughout this bulletin.

8. Model Variations. Variations
among models are indicated in the text,

b. Time and Technique. The time
required for this ecalibration is
approximately 2 hours, using the physical
technique.

2. Forms, Records, and Reports

a, Forms, records, and reports
required for calibration personnel at all
levels are prescribed by TB 760-25.

b. Adjustments to be reported are
designated (R) at the end of the
sentence in which they appear. When
adjustments are in tables, the (R)
follows the designated adjustment.
Report only those adjustments made
and designated with (R).

3. Calibration Deseription. TI
parameters and performance
specifications which pertain to this
calibration are listed in table 1.

Table 1. Calibration Description

Test instrument
parameters

Per_fo.rmnn.ce
gpecifications

Range and accuracyl

Performance at cardinal points in accordance with
specifications for gage being tested.

Lin those cases where accuracy of Tl cannot be determnined, TI will be certified to one gradustion of TI scale.

SECTION I
EQUIPMENT REQUIREMENTS
4. Equipment Required. Table 2 in table 2 provide a four-to-one ratio

identifies the specific equipment to be
used in this calibration procedure. This
equipment is issued with Secondary
Transfer Calibration Standards Set
AN/GSM-286. Alternate items may be
used by the calibrating activity when the
equipment listed in table 2 is not
available. The items selected must be
verified to perform satisfactorily prior to
use and must bear evidence of current
calibration, The eguipment must meet or
exceed the minimum use specifications
listed in table 2. The accuracies listed

between the standard a . Where the
four-to-one ratio cannor be met, the
actual accuracy of the equipment
selected is shown in parenthesis.

5. Accessories Required. The
accessories listed in table 3 are issued as
indicated in paragraph 4 above and are
used in this calibration procedure. When
necessary, these items may be
substituted by equivalent items, unless
specifiecally prohibited.
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Table 2. Minimum Specifications of Equipment Required
Ninimum use Manufacturer and medel
Item | Common name specifications (part number)
Al PNEUMATIC Range: 0 to 200 psi Cybersystems, Inc.,
PRESSURE Accuracy:i *0.025% Model ZAQQ225A1
STANDARD (£0.125Z of FS) (MIS-30859)
A2 PRESSURE Range: 0 to 10,000 psi Mansfield and Green,
GAGE Accuracy:Z +0.025Z Model 10-10525
TESTER (+0,15% of (10-10525)
reading)
1Equir.\men\. limitation: +£0.05% of F8.
Equipment limitation: 20.015% of veading.
Table 3. Accessories Required
Description
ITtem Comnon name (part number)
Bl | ADAPTERI Male 1/4-in., SP to male 7/16-20 UNF, 37° flare
{part of MIS5-26326)
B2 | ADAPTER Male 3/8-~18 NPT to female 1/4-18 NPT (part of
8598963)
B3 | ADAPTER Male 7/8-14 UNF w/"o" ring to female 3/8-18 NPT
(part of 8598963)
B4 | ADAPTER Male 7/16-20 UNP, 37° flare to female 1/8-18 NPT
{(part of 7913310)
B5 | ADAPTER Male 1/2-20 UNF to female 7/8-14 UNF (part of
8598963)
B6 | CONNECTOR Stainleas steel, female 1/4~18 NPT to male 7/16-20
UNF, 37° flare zpart of 7913310)
B7 DISTILLED Additional equipment required
WATER
B8 FLUID SEPARATOR MI1S-26326
B9 |HosE 3-ft, 3000 psi operating pressure, female 7/16-20
UNF, 37° flare angle fittings (7913310)
B10 (HOSE 5-ft, 5000 psi operating pressure (part of
7913310)
Bil |HOSE Male 1/4-18 NPT ends (part of B8598963)
Bl12 |NITROGEN TANK Water pumper nitrogen (7910373)

See lootnole at end of table.
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Table 3. Accessories Required ~ Continued

Item Common name

Description
(part pumber)

B13 PNEUMATIC
PRESSURE
CONTROLLER

MIS-10324

Bl4 REGULATOR

MIS-10325 Type 11

B1S |SQUEEZE
BOTTLE

(Part of MIS-26326)

Bl6 TEE
7913310)

Stainless steel, swivel nut (8491696) (part of

B1? TUBE ASSEMBLY

1/4-in. AN back-to-back (female 7/16~20 UNF, 37°
flare both ends (7913309) (part of 7913310)

lTwe reghired.

SECTION I}
CALIBRATION PROCESS FOR HYDRAULIC GAGES

6. Preliminary Instructions

8. The instructions outlined in
paragraphs 6 and 7 are preparatory to the
calibration process. Personnel should
become familiar with the entire bulletin
before beginning the ealibration.

b. Items of equipment used in this
procedure are referenced within the text
by ecommon name and item identification
number as listed in tables 2 and 3. For the
identification of equipment referenced by
item numbers prefixed with A, see table 2,
and for prefix B, see table 3.

¢. Unless otherwise specified, verify
the result of each test and, whenever the
test requirement is not met, take
corrective action before continuing with
the calibration. Adjustments required to
calibrate the TI are ineluded in this
procedure, Additional maintenance
information is contained in the
manufacturer's manual for this TI.

d. Unless otherwise specified all
controls and controls settings refer to the
TI.

7. Equipment Setup

a. Remove pressure gage tester (A2)
from carrying case.

b. Remove filler plug and fill pressure
gage tester with hydraulie oil (MIL-L-
T870A).

e. Reinstall filler plug and secure
pressure gage test to an adequate
workbench., Level pressure gage tester.

d. Visually inspect TI for signs of
damage or deterioration.

e. Throughly clean bourdon tube or
diaphragm of TI. First, rotate TI and allow
any liquid which mav be in the bourdon
tube or diaph: Im to flow out. Using
an eye dropper or smeall glass tube, fill
bourdon tube or diaphregm area with
toluene, methyl aleohol, or freon TF
solution, Allow solution to remain in the
gege for 5 minutes. Drain gage and dry for
at least 10 minutes.

f. If required, zero-adjust dial
indicator of TI by removing retaining ring
and coverglass and adjusting the
calibration screw.



8. 0 to 10,000 Psi Hydraulic Gages (0.1 to
20 Percent Accuracy)

8. Performance Check

(1) Connect equipment as shown in
figure 1.

(2) Calculate tolerance limits for
T1, using accuracy specified for applicable
gage.

(3) Place enough deadweights
(supplied with pressure gage tester (A2)) on
applicable low or high pressure piston to
obtain a pressure equal to eardinal point
nearest 10 percent of Tl secale.

CAUTION
To avoid scoring the piston guide
and damage to the deadweight
cylinder, constantly rotate
weights and piston when inserting
or removing piston or when
applying pressure.

(4) Using hand pump, apply pressure
to deadweight cylinder until (low or high
pressure) piston is approximately 9/18-inch
above deadweight eylinder.

(5) Visually inspect equipment
connection for leakage. If leakege
appears, release pressure and tighten or
seal connections as required.

CAUTION
Do not remove weights installed
in (3) above from low or high
pressure piston during remainder
of this procedure.

(6) Place enough deadweights on
applicable low or high pressure piston to
obtain the 90 percent eardinal point of TIL
Refer to table 4 for conversion table.

(7) Repeat (4) above.

(8) If TI does not indicate within
limits calculated in (2) above perform b
below.
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(9) Repeat (2) and (6) through (8)
above, using enough weights to obtain
cardinal points nearest to 80, 60, 40, 20,
and 10 percent of Tl scale.

(10) Throughly clean TI in accordance
with paragraph 7 above.

b. Adjustments (Typical, fig. 2).

NOTE
The following adjustment
procedure applies specifically to
solfront gages, but may be used as
a guide for other gages.
Manufacturers' instruetions should
be used if available.

(1) Deviations either plus or minus
by & constant value are corrected by
repositioning the pointer. Remove bezel
ring, loosen locking serew (marked L) 1/4
turn, and adjust screw marked "A".
Tighten locking screw and install bezel
ring.

(2) Deviations varying linesrly over
range of TI are corrected by repositioning
link screw. Remove protective back or
case from mechanism, loosen link screw
and move in slot of sector as required.
Tighten link and install protective back of
case,

{3) Deviations varying non-linearly
over range of TI! are corrected by
repositioning arc-loc movement. Remove
protective back or case, loosen the three
loeking serews, and rotate arc-loc
movement as required. If indications are
first increasingly plus and then
decreasingly plus, rotate are-loc movement
in direction "A"., If indiections are first
inereasingly minus and then decreasingly
minus, rotate arc-loec mevement in
direction "B". Tighten locking screws.

(4) Repeat (1), (2) or (3) as
necessary to obtain indications within
tolerance,
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TEST INSTRUMENT

DEAQWEIGHTS
{ PART OF A2 )

PRESSURE GAGE TESTER AZ

M5C05178

Figure 1. 1.0 to 10,0000 psi hydraulic gages (0.1 to 1.0 percent accuracy)
~ equlpment setup.
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Table 4. Conversion Table

Number of 1 P{Eiglht equal the
deadweights equivalent pressure
supplied vﬂé:ih"f (psi)
with ;
t
pressure gage T%gfg Low High
U(Ht‘;r pressure pregsure
ea pisten piston
i8 10 100 500
9% 95 475
4 2 20 100
4 3 5 25

1 pressure generated by deadweight testers are nffected by acceleration of gravity.
Munsfield and Green, Model 10-1025 deadweight tester generates true pressures at
lpcations where the acceleration of gravity is 880.217 cm/s? . The acceleration of gravity
must he considered when using Lthe deadweighl Lester to calibrate TI's with an accuracy of
10.35% of FS or betler. To correct for Lthe effecl of gravity, multiply total pressure of
weight combination by local gravity (units - cm/s? }and divide by 980,217 cmys?,
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ke )
D g2 _
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Figure 2. Typical pressure
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(3) Place enough deadweights
{(supplied with pressure gage tester) on the
applicable low or high pressure piston to
obtain an indication on standard pressure
gage equal to 10 percent of TI scale.

(4) Using hand pump, apply pressure
to system until (low or high pressure)
piston is approximately 9/16-inch above
deadweight cylinder.

(5) If TI indication does not indicate
within limits calculated in (2) above,
perform b below.

TB 9-6685-319-35

(6) Repeat (2) through (5) above,
using cardinal points nearest to 80, 60, 40,
and 20 percent of TI seale.

b. Adjustments. Perform 8b above.

11. Final Procedure

a. Deenergize and disconnect all
equipment.

b. Annotate and affix DA Label/Form
in accordance with TH 750-25.

SECTION IV
CALIBRATION PROCESS FOR

PNEUMATIC GAGES

12. Preliminary Instructions

a. The instructions outlined in
paragraphs 12 and 13 are preparatory to
the calibration process. Personnel
should become familiar with the entire
bulletin before beginning the
calibration.

b. Items of equipment used in this
procedure are referenced within the
text by common name and item
identification number as listed in tables
2 and 3. For the identification of
equipment referenced by item numbers
prefixed with A, see table 2, and for
prefix B, see table 3.

¢. Unless otherwise specified, verify
the result of each test and, whenever
the test requirement is not met, take
corrective action before continuing with
the calibration. Adjustments required
to calibrate the TI are included in this
procedure. Additional maintenance
information is contained in the
manufacturer's manual for this TI.

d. Unless otherwise specified, all
controls and control settings refer to
the TI.

13. Equipment Setup

a. Visually inspect TI for signs of
damage or deterioration.

b. Throughly clean bourdon tube or
diaphragm of TI. First, rotate TI and
allow any liquid which may be in the
bourdon tube or diaphragm area to flow
out, Using an eye dropper or small glass
tube, fill bourdon tube or diaphragm
area with toluene, methyl aicohol, or
freon TF solution. Allow solution to
remain in the gage for 5 minutes. Drain
gage and dry for at least 10
minutes.

e. If required, zero-adjust dial
indicater of TI by removing retaining

ring and coverglass and adjusting the
calibration serew.






TEST INSTRUMENT

S

TB 9-6685-319-35

FHEUMATIC PRESSURE STANDARD
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Figure 3. 0 to 1000
accuracy
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si pneumatic gages (0.1 to 1.0 percent
- equipment setup.
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15. 235 to 1000 Psi Pneumatic Gages (0.1
to 1.0 Percent Accuracy)

WARNING
Tec prevent injury to personnel or
damage to equipment, make
certain that all components used
are clean and have not been
contaminated with oil or grease,

g. Performance Check

{1) Connect equipment as shown in
figure 3, connection B.

{2) Caleulate tolerance limits for
TI, using accuracy specified for applicable
gage.

{3) Open exhaust, metering and
shutoff valves on pneumatic pressure
controller (B13).

(4} Close reservoir valve on
deadweight tester, and intet valves on
pneumatic pressure controller.

(5) Loosen fill and vent plug on
pressure gage tester.

(6) Operate hand pump until weight
table rises (tare weight).

(7) Open reservoir valve, allowing
weight table to fall to bottom stop; then
wait about 10 seconds before elosing
reservoir valve, '

(8) Close shutoff, metering, and
exhaust valves on pneumatic pressure
controller,

WARNING
To avoid scoring the piston guide
and damage to the deadweight
eylinder, constantly rotate
weights and piston when inserting
or removing piston or when
applying pressure.

(9) Place enough deadweights
(supplied with pressure gage tester (A2)) on
applicable low or high pressure piston to
obtain a pressure equal to cardinal point
nearest to 10 percent of TI seale.

12

(10) Turn regulator (B14) fully cew.

(11) Open nitrogen tank {B12) valve
and adjust regulator until outlet gage of
regulator indicates maximum pressure of
TI

{12} Insure that metering and exhaust
valves on pneumatic pressure controller
are closed.

(13) Open inlet valve on pneumatic
pressure controller,

{14) Slowly open shutoff valve on
pneumatic pressure controiler,

(15) Increase pneumatic pressure,
using metering valve on pneumatic
pressure controller until weight rises
approximately 9/16-ineh above the
deadweight eylinder,

NOTE

Making all pressure changes
{however large or small} with
pneumatic pressure controller.
Vernier pressure changes can be
made using screw-type pump on
pneumatic pressure controller.
The hydrauliec hand pump should
not be used after initial
diaphragm positioning in (6) and
{7) above.

(16) After reading and recording T!
indication, a correction must be applied to
each indieation. The difference between
reference plane of fluid separator (B8) and
deadweight tester when both are resting on
same table is 0.988-ineh for high range
position and 3.578-inches for low range
position. The density of recommended oil
(MIL~-L-7870A) is 0.8683 gm/ec at 23
gm/ce at 23°C; therefore, 1-inch of this oil
produces a pressure of 0.03125 psi. Thus,
0.031 psi (0.0312 psi x 0.98 ineh) for high
range position and 0.112 psi (0.3125 psi x
3.578 inch) for low range position must be
subtracted from each TI indieation,

{17} If TI indicetion after correction
does not indicate within limits calculated
in (2) above, perform b below.

{18) Close inlet valve and slowly open
exhaust valve.



{19) Release pressure by opening
metering valve.

(20) Repeat (2) and (12) through (19}
above, using enough weights to obtain
cardinal points nearest to 80, 60, 40, and
20 percent of TI scale. Pressure changes
can be made by proper use of Inlet,
exhaust, metering, and shutoff valves.

b. Adjustments. Perform 8b above.

16. 1000 to 5000 Psi Pneumatic Gages (0.1
to 1 Percent Accuracy)

WARNING
To prevent injury to personnel or
damage to equipment, make
certain that all components used
are ¢lean and have not been
contaminated with oil or grease.

a. Performance Check

(1) Connect equipment as shown in
figure 4, except do not eonneet hose (B10)
to fluid separator (B8).

(2) Open vent
separator,

(3) Operate hand pump until all the
air is bled from hydraulic side of fluid
separator.

(4) With fluid separator full of oil,
install plug-in vent port, '

(5) Connect appropriate standard
gage to pressure gage tester (A2).

(6) _ .11 pneumatiec side of fluid
separator with distilled water (B7), using
squeeze bottle (B15).

(7) Fill hose (B10) with distilled
water and connect to fluid separator.

port on fluid

NOTE

In filling pneumatie side of fluid
separator hose, connection, and
TI; it is important that the
components be filled completely
and kept as full as possible during
connection. Position diaphragm
to pneumatie side and hydraulic
side several times by
meanipulation of hand pump and
reservoir valve on pressure gage
tester.

TB 9-6685-319-35

{8) Position fluid sepearaiwu.
diaphragm to oil side by opening reservoir
valve on pressure gage tester and holding
hose {B10} above fluid separator, creating a
head pressure. Refill hose as water falls.

{9 Fill TI with distilled water and
connect to hose.

(10) Caleulate tolerance limits for
TI, using accuracy specified for applicable

gage.

(11) Place enough deasdweights
(supplied with pressure gage tester) on
applicable low or high pressure piston to
obtain a pressure equal to cardinal point
nearest to 10 percent of Tl scale.

WARNING
To aveid seoring the piston guide
and damage to the deadweight
cylinder, constantly rotate
weights and piston when inserting
or removing piston or when
applying pressure,

(12) Using hand pump, apply pressure
to deadweight eylinder until {low or high
pressure} piston is approximately 9/16-inch
above deadweight cylind

(13) Visually inspeet equipment
connections for leakage. If leakage
appears, release pressure and tighten or
seal connections as required.

CAUTION
Do not remove weights installed
in (11) above from low or high
pressure pistons during remainder
of this procedure.

(14) Place enough deadweights on
applicable low or high pressure piston tc
obtain the 90 percent cardinal point of Ti
Refer to table 4 for conversion table.

13
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(17) Repeat (10) and {14) through
(168) above, using enough weights to
obtain cardinal points nearest to 80, 60,

(16) If TI indication does not 40, 20, and 10 percent of TI scale.
indicate within limits ecaleulated in (10
above, perform b below,

{15) Repeat {12) above.

b. Adjustments. Perform 8b above.

i 83 ez 81
( A2 $ .
= — - = 88 - _————
PRESSURE GAGE TESTER
as an
BIC

O:D;“

TEST INSTRUMENT

MSCO5181

Figure 4. 1000 to 5000 psi pneumatic gages (0.l to 1 percent
accuracy) - equipment setup.

17. Pinal Procedure

a. Deenergize and disconnect all b. Annotate and affix DA
equipment and reinstall protective cover Label/Form in accordance with TB
on Tl. 750-25.

14
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Table 2. Ninimum Specifications of Equipment Required
Minimum use Nanufacturer and model
Item Commion name specifications {part number
Al | PNEUMATIC Range: 0 to 200 pai CyhernIa:ams, Ing.,
PRESSURE Accuracytl #0.025% Model ZA00225A1
STANDARD {(t0.125X of BS) (MI1S-30859)
A2 PRESSURE Range: 0 Eo 10,000 psi Nansfield and Green,
GAGE Accuracy:d £0.025% Hodel 10-10523
TESTER (£0.15% of (10-10525)
reading)
1 Rquipment limilntinn: £0.06% of PS.
Equipment limication: £0.015% of rending.
Table 3, Accessories Reguired
Item Common pame Description

(parc number)

Bl | ADAPTERL

{part of M18-26326)

Mala 1/4~in., 8P to msle 7/16-20 UNF, 37° flare

B598963)

B2 | ADAPTER Male 3/B-18 NPT to female 1/4-1B NPT (part of
8598963)

B3 | ADAPTER Male 7/8-14 UNF w/"o" ring to female 3/8«18 NBT
(part of B8598963)

B4 | ADAPTER Male 7/16-20 UNF, 37° flare to femsle 1/8~18 NPT
(part of 7913310)

BS | ADAPTER Male 1/2-20 UNF to female 7/8-14 UNF (part of

Bé CONNECTOR

UNF, 37° flare

Stginlesa mceel, female 1/4=18 NPT to male 7/16=20
tpart of 7913310)

B7 DISTILLED
WATER

Addirional equipment requirad

BB FLUID SEPARATOR |MIS-26326

B9 |nose 3=fr, 3000 psi aperating pressure, female 7/16-20
UNf, 37¢ glare angle fittings (7913310)

BlO |HOBE 5-$§iaggg? psi opevating presaure (part of

BLl |HOSE Male 1/4=18 NPT ends (part of 8598963)

B12 |NITROGEN TANK Water pumper nitrogen (7910373)

8¢¢ foolnata st end of wable,
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Table 3. Accessories Required = Continued
o Dagceipcion
Iten ¢ o name (part oumber)
B13 PNEUMATI( MIsS-10324
PRESSURE
CONTROLLER
Blg REGULATOR MI§~10325 Type IT
Bl5 | SQUEEZE (Part of MIS-26326)
BOTTLE
Blé TEE Etainless steel, swivel nut (8491696) (part of
7913310)
Bl7 | TUBE ASSEMBLY |1/4-in., AN back-to-back (femsle 7/16-20 UNF, 37°
flare both ends (7913309) (part of 7913310)
IMreqvired.

SECTION I
CALIBRATION PROCESS FOR HYDRAULIC GAGES

8. Preliminary Ingtruetions

. The tinstruetions outlined in
paragraphs 6 and 7 are preparatory to the
ealibration process. Personne! should
bhecama familiar with the entire bullatin
befora beginning the calibration.

bD. Items of equipment used in this
procedure are referenced within the text
by sommon name and item identifioation
number as listed in tables 2 and 3. For the
ldentification of equipment refarenced by
itam numbers prefixed with A, see table 2,
and for prefix B, see table 8.

e Unl . otherwise spaeaifiad, verify
the result of each test and, whenever the
test requirement is not met, take
corrective action before aontimuing with
the calibration. Adjustments reguired to
calibrate the TI are included in this
procedure. Additional maintenange
information is econtained in the
manufacturer's manuel for this TI,

d. Unless otherwisa specified all

controis and controls settings refer to the
TL

. 7. Equipment Setup

a. Remove pressura gage tester (A2)
from carrying case,

b. Remove fillar plug and fi1l pressure
gege tester with hydraulle oll (MIL-L-
T87DA).

o. Reinstell filler plug and secure
pressure gage test to an adaquate
workbench, Level prassure gage tester,

d. Visually inspeat TI for signs of
damage or deterioration,

€. Throughly clean bourdon tube or
diaphragm of T1. First, rotate T] and alloew
any liguid which may be in the bourdon
tube or diaphragm area to flow out. Using
an eye dropper or small glags tuhe, fill
bourdon tube or diephragm area with
toluene, methyl aleochol, or freon TF
solution. Allow solution to remain in the
gage for § minutes. Drain gage and dry for
at least 10 minutes, _

f. 1f reguired, zero-adjust dial
indicator of TI by removing retaining ring
and coverglase and edjusting the
callbration screw.

[Aoos

e
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8. 0 to 10,000 Pal Hydraulle Gages (0.1 to
20 Percent Accuracy)

8. Performance Check

(1) Connect eguipment as shown in
fig'lll'e 1.

(2) Caleulate tolerence limits for
TI, using aacuracy specifled for applicable
gage.

(3) Place enough deadweighta
(supplied with pressure gage tester (A2)) on
applicable low or high pressure piston to
obtain & pressure equal to cardinal point
nearest 16 pereent of TI seale.

CAUTION
To avold scoring the pigton guide
and damege to the deadwelght
eylinder, constantly rotate
weights and piston when inserting
or removing piston or when
applying pressure,

{4) Using hand pump, apply prassure
to deadweight cylinder until (low or high
pressure) piston ia approximately S/18-inch
above deadweight eylinder,

(3) Vigually inspect equipment
connection for lemkege. If leakage
appears, release pressure end tighten or
seal connections as required.

CAUTION
Do not remove welghts installed
in (3) above from law or high
pressure piston during remainder
of this procedure.

(6) Place enough deadweiphts on
upplicable low or high pressure piston to
abtain the 90 peroent esrdinal point of Tl
Refor to table 4 for conversion table,

(7) Repeat (4) abave.

(8) If T! does not indicate within

limits calculated in (2) ebove perform b
below,

SENECA - DEH
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(9) Repeat (2) and {(8) through (8)
above, using enough weights to obtain
eardinal pointe neasrest to 80, &0, 490, 20,
and 10 peraant of TI scale,

{10) Throughly clean TI in accordance
with paragraph 7 sbove.

b. Adjustments (Typical, fig. 2).

NOTE
The foliowing sdjustment
procedure applies spacifieally to
solfront geges, but may be used as
a guide for other gages.
Manufacturers’ instruetions should
be used i{f available.

(1) Devistions either plus or minug
by a constant value are corrected by
repositioning the pointer. Remove bezel
ring, loosen locking serew (marked L) 1/4
turn, and adjust screw marked "A".
Tilghten locking serew and install bezel
ring,

(2) Deviations varying linearly over
range of TI are corrected by repositioning
link sorew. Remove protective back or
oase from meehanism, loosen link sarew
and move In glot of sector as required.
Tighten link and install protective back of
gase.

(3) Deviations varying non-linesarly
over range of T! are ecorracted by
repogitioning are-loc movement. HRemove
protective back or cuse, loosen the three
locking serews, and rotaste arc-loc
movement a8 required, If indications are
first increasingly plus and then
decreasingly plus, rotate arc-loc movement
In direction "A". If indietions are first
inersasingly minus and then deoreasingly
minus, rotate arc-loe movement in
direction "B". Tighten locking serews.

(4) Repeat (1), (2) or (3) as
necaessary to obtain indications within
tolerance.
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¥

TEST INSTRUMENT

DEADWEIGHTS
| PART OF A2

M5cosi7e

Figure 1. 1.0 to 10,0000 pei hydraulic gages (0.1 ta 1.0 percent accuracy)
= eguipment setup,
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Tabla 4. Conversion Table

TB 9-6685-319-35

1 weight equal the
423’3525 lc':is eguivalent pressure
Yalue of (pai)
supPl ed each
with uezzht
pre:;.:aeu.:;:-'::aeE l_gage (1bs) Low High
{ea) pressure pressure
© platon piaton
18 10 100 500
1 94 95 475
4 2 20 100
& E 5 25

loressors generotad by deadwaight testers ave affected by accelerstion of gravity.
Mansfivld and Greso, Model 10-1025 deadweight testar generates trus prussures at
igeatione whero the acesleration of gravily is BBD.217 cm/a? . Thu acceleration of gravity
musi, be considered when uging the deadwelght taster ta calibrute T's with an accuracy of
+0.56% of FS or bettar, To corrser for the effect of gravity, multiply total pressure af
whipht combination by local gruvity tunita - emiel Y and divide by BR0.217 /s,

Ll

ARBOR HAIRSPRING

*ARC LOL"

SECTOR

Line ScaEw LOCKING SCREWS

MiNIMUM
STOR

MSCO5(7T9

Figure 2. Typical pressure gage..
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(3) Place encugh deadweights
(supplied with pressure gage tester) on the
applicable low or high pressure piston to
obtain an indication on standard pressure
gage equal to 10 peroent of T! scale.

(4) Using hand pump, apply pressure
to syatem until (low or high pressure)
plston is approximately 8/16-inech above
deadweight eylinday,

{5} 1f T1 indication does not indicate
within limits caloulated in (3) sbove,
perform h below,

SENECA -~ DEH

Bo1o

T8 9-6685-319-35

{6) Repeat (2) through (5) above,
using cardinal points nearest to 80, 60, 4D,
and 20 percent of T seale.

b. Adjustments. Perform 8b above,

11, Pinal Procedure

& Deanergize and disconneet all
equipment.

b. Annotate and affix DA Label/Form
in acoordance with TB 750-26,

SECTION IV
CALIBRATION PROCESS FOR

PNEUMATIC GAGES

12, Preliminary Instructions

a. The inatruaetions outlined In
paragraphs 12 and 13 are preparatory to
the celibration process. Personnel
should become familiar with the entire
bulletin before beginning the
callbration,

b, Items of equipment used in this
procedure are referenced within the
text by ¢ommon name and item
identification number as listed in tables
2 and 3. Por the identification of
equipment referenced by item numbers
prefixed with A, see table 2, and for
prefix B, see table 3,

e. Unless otherwise specitied, verily
the result of each test and, whensver
the test requirement i3 not met, take
corrective action before econtinuing with
the ealibration. Adjustments required
to calibrate the T! are included in this
procedure. Additional maihtenance
information is contained in the
manufacturer's manual for this T1.

d. Unless otherwise speocified, all
eontrols and control settings refer to
the T1.

13. Equipment Setup

a. Visually inspeet TI for signs of
damage or deterioration.

b. Throughly clean bourdon tube or
diaphragm of TI. First, rotata TI and
ellow any liquid which may be in the
bourdon tube or diaphregm wrea to flow
out. Using an eye dropper or small gless
tube, fill bourdon tube or diaphragm
area with toluene, mathyl algohol, or
freon TF solution. Allow solution to
remein in the gage for 5§ minutes, Drain

gage and dry for at least 10
minutes. .

e, If required, zero-adjust dial
indicator of TI by removing retaining

ring and coverglass and adjusting the
calibration screw.
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TEST INSTRUMENT

PHEUMATIC PAEESURE STANDARD
@ Al P=a R Ockan Py
BNk
n? K
) CONNECTION A
[ it T S S U ——
[ 1] -

atx

-
1~

CONNECTION B

P

WS LOMED

Figure 3. 0 to 1000 psi pneumatic gages (0.1 to 1.0 percent
accuracy} - equipment setup.

11
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15. 235 to 1000 Psi Pneumatic Gages (0.1
to 1.0 Percent Accuracy)

WARNING
To prevent injury to personnel or
damege to egquipment, make
certain that all components used
areg clean and have not been
contaminated with oil or prease.

a. Parformance Cheek

(1) Conneet equipment as shown in
figure 3, connection B.

(2) Caleulate tolerance limitz for
Tl, using accuracy epacifiad for ppplieable
gage,

{3) Open exhaust, metering and
shutof? wvalves on pneumatic pressure
controlier (B13).

{4) Close reservoir valve on
deadweight tester, and inlet valves on
pneumatic pressure gontroller,

{5} Leosen [ill and vent plug on
pressure gage tester.

{8) Operate hand pump until weight
table rizses {tare weight).

{7} Open reservoir valve, allowing
waight table to fall to hottom atop; then
walit about 10 peconds before closing
reservolr velve.

(8) Close shutoff, metering, and
exhaust valves on pneumatie pressure
controller.

WARRING
To avoid scoring the piston guide
and damage to the deadweight
eylinder, constantly rotate
weights and pistan when inserting
or removing piston or when
applying pressura.

{9) Place enough deadweights
(supplied with presaure gage tester (A2)} on
applicable low or high pressure piston to
obtain B pressure equal to cerdinal point
nearest to 10 pergent of T! acale.

12
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(1) Turn regulator (814} fully cew,

(11) Open nitrogen tank (B12) valve
and adjust regulator unti) outlet ga