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>>>> Thisarticle, FR94, isdivided into five files. ThisisFile C: Technical Amendments of Appendix X to Part 266,
Section 4.0 through Appendix A.3 to Appendix IX to Part 266 - Statistics, <<<<

SECTION 4.0 PROCEDURE FOR ESTIMATING THE TOXICITY EQUIVALENCY OF CHLORINATED
DIBENZO-P-DIOXIN AND DIBENZOFURAN CONGENERS

PCDDs and PCDFs must be determined using the method given in section 3.4 of this document. In this
method, individual congeners or homologues' are measured and then summed to yield atotal PCDD/PCDF value. No
toxicity factors are specified in the method to compute risks from such emissions.

The term "congener" refers to any one particular member of the same chemical family; e.g., there are 75

congeners of chlorinated dibenzo-p-dioxins. The term "homologue' refersto a group of structurally related

chemicals that have the same degree of chlorination. For example, there are eight homologues of CDs,
monochlorinated through octachlorinated. Dibenzo-p-dioxins and dibenzofurans that are chlorinated at the

2,3,7, and 8 positions are denoted as "2378" congeners, except when 2,3,7,8-TCDD is uniquely referred to:

e.g., 1,2,3,7,8-PeCDF and 2,3,4,7,8- PeCDF are both referred to as "2378-PeCDFs."

For the purpose of estimating risks posed by emissions from boilers and industrial furnaces, however, specific
congeners and homol ogues must be measured using the specified method and then multiplied by the assigned toxicity
equivalence factors (TEFs), using procedures described in "Interim Procedures for Estimating Risks Associated with
Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs) and 1989 Update,"
EPA/625/3-89/016, March 1989. The resulting 2,3,7,8-TCDD equivalents valueis used in the subsequent risk
calculations and modeling efforts as discussed in the BIF find rule.

The procedure for calculating the 2,3,7,8-TCDD equivaent is as follows:

1. Using method 23, determine the concentrations of 2,7,3,8-congeners of various PCDDs and PCDFsin the
sample.

2. Multiply the congener concentrations in the sample by the TEF listed in Table 4.0-1 to express the congener
concentrations in terms of 2,3,7,8-TCDD equivalent. Note that congeners not chlorinated at 2,3,7, and 8 positions have
azero toxicity factor in thistable.

3. Add the products obtained in step 2, to obtain the total 2,3,7,8-TCDD equivaent in the sample.

Sample calculations are provided in EPA document No. EPA/625/3-89/016, March 1989, which can be
obtained from the EPA, ORD Publications Office, Cincinnati, Ohio (Phone no. 513-569-7562).

Table 4.0-1.-2,3,7,8-TCDD Toxicity Equival ence Factors (TEFs)!?

Conpound | - TEFs, 89
Mono-, Di-, and Tri CDDs 0
2,3,7,8-TCDD 1

Q her TCDDs 0
2,3,7,8-PeCDD 0.5

Q her PeCDDs 0
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2,3,7,8-HxCDD 0.1

Qt her HxCDDs 0
2,3,7,8-HCDD 0.01

O her HpCDDs 0
OCDD 0.001
Mono-, Di-, and Tri CDFs 0
2,3,7,8-TCDF 0.1

Q her TCDFs 0
1,2,3,7, 8- PeCDF 0.05
2,3,4,7, 8- PeCDF 0.5

Q her PeCDFs 0
2378- HxCDFs 0.1

O her HxCDFs 0
2378- HpCDFs 0.01

O her HpCDFs 0
OCDF 0.001

Ref erence: Adapted from NATQ CCVS, 1988a.

Y'nterimProcedures for Estimating R sks Associated with Exposures to M xtures of

Chl ori nat ed Di benzo-p-Di oxins and Di benzofurans (CDDs and CDFs) 1989 Update EPA/ 625/ 3-
89/ 016, March 1989.

SECTI ON 5. 0 HAZARDOUS WASTE COMBUSTI ON Al R QUALI TY SCREENI NG PROCEDURE

The HWCAQSP is a conbined cal cul ation/reference table approach for
conservatively estimating short-term and annual average facility inpacts for
stack em ssions. The procedure is based on extensive short-term nodeling of 11
generic source types and on a set of adjustment factors for estimating annua
average concentrations fromshort-termconcentrations. Facility inpacts may be
det erm ned based on the sel ected worst-case stack or on nultiple stacks, in
which the inpacts fromeach stack are estimted separately and then added to
produce the total facility inpact.

This procedure is nost useful for facilities with multiple stacks, |arge
source-to-property boundary di stances, and conplex terrain between 1 and 5 km
fromthe facility. To ensure a sufficient degree of conservatism the HWAQSP
may not be used if any of the five screening procedure linmtations |isted
bel ow are true:

e The facility is located in a narrow valley less than 1 km wi de;

e The facility has a stack taller than 20 mand is |ocated such that
the terrain rises to the stack height within 1 kmof the facility;

e The facility has a stack taller than 20 mand is located within 5 km
of the shoreline of a |arge body of water;
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® The facility property line is within 200 mof the stack and the
physi cal stack height is less than 10 m or

® On-site receptors are of concern, and stack height is less than 10 m

If any of these criteria are net or the Director determines that this
procedure is not appropriate, then detailed site-specific nodeling or nodeling
using the "Screening Procedures for Estimating the Air Quality I|nmpact of
Stationary Sources," EPA -450/4-88-010, Ofice of Air Quality Planning and
St andards, August 1988, is required. Detailed site-specific dispersion
nodel i ng must conformto the EPA "Guidance on Air Quality Mdels (Revised)",
EPA 450/ 2-78-027R, O fice of Air Quality Planning and Standards, Research
Triangle Park, North Carolina, July 1986. This docunment provides gui dance on
both the proper selection and regulatory application of air quality nopdels.

I nt roducti on

The Hazardous WAste Conbustion Air Quality Screening Procedure ( HACAQSP)
(al so referred to hereafter as "the screening procedure" or "the procedure")
provi des a quick, easy nethod for estimating maxi num (hourly) and annua
average anbient air inpacts associated with the conmbusti on of hazardous waste.
The net hodol ogy is conservative in nature and estimates di spersion
coefficients?! based on facility-specific information.

The term di spersion coefficient refers to the change in anbient air

concentration (pg/n¥) resulting froma source with an enmission rate of 1

g/ sec.

The screening procedure can be used to deternmine emssions linits at
sites where the nearest neteorol ogical (STAR) station is not representative of
the neteorology at the site. If the screen shows that em ssions fromthe site
are adequately protective, then the need to collect site-specific
nmet eor ol ogi cal data can be elim nated

The screening procedure is generally nost hel pful for facilities nmeeting
one or nore of the follow ng conditions:

e Multiple stacks with substantially different rel ease specifications
(e.g., stack heights differ by >50 percent, exit tenperatures differ by >50
°K, or the exit flowrates differ by nore than a factor of 2),

® Terrain |located between 1 kmand 5 kmfromthe site increases in
el evation by nore than the physical height of the shortest stack (i.e., the
facility is located in complex terrain), or

® Significant distance between the facility's stacks and the site
boundary [ gui dance on determnining whether a distance is "significant" is
provided in Step 6(B) of the procedure].

Steps 1 through 9 of the screening procedure present a sinplified nmethod
for determining enissions based on the use of the "worst-case" stack. If the
simplified nmethod shows that desired feed rates result in enissions that
exceed allowable limts for one or nore pollutants, a refined analysis to
exami ne the emni ssions fromeach stack can be conducted. This multiple-stack
nmethod is presented in Step 10.

The steps involved in screening nethodol ogy are as foll ows:

Step 1. Def i ne Source Characteristics
Step 2. Determ ne the Applicability of the Screening Procedure
Step 3. Sel ect the Worst-Case Stack

Step 4. Verify Good Engi neering Practice (GEP) Criteria
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Step 5. Determ ne the Effective Stack Hei ght and Terrai n- Adj ust ed
Ef fective Stack Height

Step 6. Classify the Site as Urban or Rural

Step 7. Det er m ne Maxi mum Di spersion Coefficients

Step 8. Esti mat e Maxi num Anbi ent Air Concentrations

Step 9. Det erm ne Conpliance Wth Regulatory Linits

Step 10. Mul tiple Stack Method

Step 1: Define Source Characteristics

Provide the follow ng source data:?
2Wor ksheet space is provided for three stacks. If the facility has

addi ti onal stacks, copy the formand revise stack identification nunbers

for 4, 5, etc.

St ack Dat a: St ack St ack St ack

Physi cal stack height ----- ... ...
(m

Exhaust tenperature  -----  ----- o
(°K)
Flowrate (n¥/sec)  -----  -----  aaaa-

Near by Bui | di ng Di nensi ons

Consider all buildings within five building heights or five maxi num
projected wi dths of the stack(s). For the building with the greatest height,
fill in the spaces bel ow.

Building Height (m--------m-mmmmm o Maxi mum
projected building width (n)------------mmommmmmo
Near by Terrain Data

Determine maximumterrain rise for the followi ng three distance ranges
fromthe facility (not required if the highest stack is less than 10 min
hei ght):

(m (m (m
0-0.5 km 0-2.5 km 0-5 km

Di stance fromfacility to nearest shoreline (km----------------
Valley width (Km-------mmmmm e

Step 2: Determine the Applicability of the Screening Procedure

Fill in the follow ng data:
Yes No

Is the facility in a valley < kmin width?

Is the terrain rise within 1 kmof the facility greater than the
physi cal stack height of the tallest stack? (Only applies to stacks

>20 meters in height)
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I's the distance to the nearest shoreline <5 kn? (Only applies to
facilities with stacks >20 nmeters in height)

For the building listed in Step 1, is the closest property boundary
<5 times the building height or <5 times the maxi mum proj ected

buil ding width? (Only applies to facilities with a stack height <2.5
tines the building height)

If the answer is "no" to all the precedi ng questions, then the HWAQSP
is acceptable. If the answer to any question is "yes", the procedure is not
accept abl e.

Step 3: Select the Wrst-Case Stack

If the facility has several stacks, a worst-case stack nust be chosen to
conservatively represent release conditions at the facility. Follow the steps
below to identify the worst-case stack.

Apply the followi ng equation to each stack:

K= HVT
wher e:
K = an arbitrary paraneter accounting for the relative influence of the

stack height and plume rise.

H = Physi cal stack height (m
V = Fl ow rate (n¥ sec)
T = Exhaust tenperature (°K)
Conplete the following table to conpute the "K' value for each stack:

Stack No. Stack X Flowrate X Exit tenp = K

hei ght (n¥/ sec) (°K)

(m
1 X X =
2 X X =
3 X X =

Sel ect the stack with the | owest "K' value. This is the worst-case stack
that will be used for Steps 4 through 9.

Worst-Case Stack is identified as Stack No.
Step 4: Verify Good Engineering Practice (GEP) Criteria

Confirmthat the selected worst-case stack nmeets Good Engi neering
Practice (GEP) criteria. The stack height to be used in the subsequent steps
of this procedure must not be greater than the maxi num GEP. Maxi mum and
m ni mum GEP stack heights are defined as foll ows:

CEP (m ni num H+ (1.5 X L)
GEP (maxi num) greater of 65 mor
H+ (1.5 X L)
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H = hei ght of the building selected in Step 1 neasured from ground | eve
el evation at the base of the stack
L = the | esser dinmension of the height or projected width of the building

selected in Step 1
Record the followi ng data for the worst-case stack

Stack height (m =
H(m
L(m

Then compute the foll ow ng:

GEP (m ni mum (m
GEP (maxi mum) (m

e |f the physical height of the worst-case stack exceeds the maxi mum
GEP, then use the maxi mum GEP stack height for the subsequent steps of this
anal ysi s;

e |f the physical height of the worst-case stack is |l ess than the
m ni mum GEP, then use generic source nunber 11 as the sel ected source for
further analysis and proceed directly to Step 6;

e |f the physical height of the worst-case stack is between the m ni mum
and maxi mum GEP, then use the actual physical stack height for the subsequent
steps of this analysis.

Step 5: Determine the Effective Stack Height and the Terrain-Adjusted
Ef fective Stack Hei ght (TAESH)

The effective stack height is an inmportant factor in dispersion
nodel i ng. The effective stack height is the physical height of the stack plus
plume rise. As specified in Step 4, the stack height used to estinmate the
ef fective stack hei ght nmust not exceed GEP requirenments. Plunme rise is a
function of the stack exit gas tenmperature and flow rate.

In this analysis, the effective stack height is used to select the
generic source that represents the dispersion characteristics of the facility.
For facilities located in flat terrain and for all facilities with worst-case
stacks less than or equal to 10 neters in height, generic source nunbers are
sel ected strictly on the basis of effective stack height. In all other cases,
the effective stack height is further adjusted to take into account the
terrain rise near the facility. This "terrain-adjusted effective stack height"
(TAESH) is then used to select the generic source nunber that represents the
di spersion characteristics of the facility. Follow the steps below to identify
the effective stack height, the TAESH (where applicable), and the
correspondi ng generic source nunber.

(A) Go to Table 5.0-1 and find the plunme rise value corresponding to the
stack tenmperature and exit flowrate for the worst-case stack deternmned in
Step 3.

Plume rise = (m

(B) Add the plune rise to the GEP stack height of the worst-case stack
determ ned in Steps 3 and 4.



GEP st ack hei ght + Plurme rise (m Ef fective stack
(m hei ght (m

(C Go to the first colum of Table 5.0-2 and identify the range of
ef fective stack heights that includes the effective stack height estimated in
Step 5(B). Record the generic source nunber that corresponds to this range.

CGeneri c source number =

(D) If the source is located in flat terrain® or if the generic source
nunber identified in Step 5(C) above is 1 or 11 (regardless of terrain
classification), use the generic source nunber determned in Step 5(C) and
proceed directly to Step 6. Otherw se, continue to Step 5(E).

5The terrain is considered flat and terrain adjustment factors are not

used if the maximumterrain rise within 5 kmof the facility (see Step

1) is less than 10 percent of the physical stack height of the worst-

case stack.

(E) For those situations where the conditions in Step 5(D) do not apply,
the effective stack height nust be adjusted for terrain. The TAESH for each
di stance range is conputed by subtracting the terrain rise within the distance
range fromthe effective stack height.*
‘Refer to Step 1 for terrain adjustnent data. Note that the distance
fromthe source to the outer radii of each range is used. For exanple,
for the range >0.5-2.5 km the maxinumterrain rise in the range 0.0-2.5
kmis used.

Table 5.0-1.-Estinated Plume Rise (in Meters) Based on Stack Exit Flow Rate and Gas
Temperature

Exhaust Tenperature (°K)
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Flow rate <325 325- 350- 400- 450- 500- 600- 700- 800- 1000- >1499
(n¥/ s) 349 399 449 499 599 699 799 999 1499

<0.5 0 0 0 0 0 0 0 0 0 0 0
0.5-0.9 0 0 0 0 0 0 0 0 1 1 1
1.0-1.9 0 0 0 0 1 1 2 3 3 3 4
2.0-2.9 0 0 1 3 4 4 6 6 7 8 9
3.0-3.9 0 1 2 5 6 7 9 10 11 12 13
4.0-4.9 1 2 4 6 8 10 12 13 14 15 17
5.0-7.4 2 3 5 8 10 12 14 16 17 19 21
7.5-9.9 3 5 8 12 15 17 20 22 22 23 24
10.0-12.4 4 6 10 15 19 21 23 24 25 26 27
12.5-14.9 4 7 12 18 22 23 25 26 27 28 29
15.0-19.9 5 8 13 20 23 24 26 27 28 29 31
20.0-24.9 6 10 17 23 25 27 29 30 31 32 34
25.0-29.9 7 12 20 25 27 29 31 32 33 35 36
30.0-34.9 8 14 22 26 29 31 33 35 36 37 39
35.0-39.9 9 16 23 28 30 32 35 36 37 39 41
40.0-49.9 10 17 24 29 32 34 36 38 39 41 42
50. 0-59.9 12 21 26 31 34 36 39 41 42 44 46
60. 0-69.9 14 22 27 33 36 39 42 43 45 47 49
70.0-79.9 16 23 29 35 38 41 44 46 47 49 51
80.0-89.9 17 25 30 36 40 42 46 48 49 51 54
90. 0-99.9 19 26 31 38 42 44 48 50 51 53 56




100. 0-119.9 21 26 32 39 43 46 49 52 53 55

120.0-139.9 22 28 35 42 46 49 52 55 56 59
140. 0-159.9 23 30 36 44 48 51 55 58 59 62
160.0-179.9 25 31 38 46 50 54 58 60 62 65
180. 0-199.9 26 32 40 48 52 56 60 63 65 67
>199. 9 26 33 41 49 54 58 62 65 67 69

Tabl e 5.0-2-Sel ection of Generic Source Nunber

Ef fective stack height (m Generic
source No.

<10.0
10. 0- 14.
15. 0-19.
20. 0- 24.
25. 0- 30.
31.0-41.
42.0-52.
53. 0- 64.
65.0-122.9
113. 0+
Downwash

O©OWOWOOOO
PPRPOO~NOUITRWNE

= O

Table 5.0-3.-C assification of Land Use Types

Type? Descri ption Urban or
rural
desi gnat i on?

11 Heavy | ndustri al Ur ban

12 Li ght/ Moderate Industri al Ur ban

ad Conmer ci al Ur ban

R1 Common Resi dential (Normal Rur al
Easenent s)

R2 Conmpact Residential (Single Ur ban
Fam | y)

R3 Conpact Residential (Milti- Rur al
Fam | y)

R4 Estate Residential (Milti- Rur al
Acre Pl ots)

Al Met ropol i tan Natural Rur al

A2 Agricul tural Rur al

A3 Undevel oped (G asses/ Weds) Rur al

A4 Undevel oped (Heavily Woded) Rur al

A5 Wat er Surfaces Rur al

IEPA, Quideline on Air Quality Mdels (Revised), EPA-450/2-78-027, Ofice of Air Quality
Pl anni ng and Standards, Research Triangle Park, North Carolina, July, 1986.

2Auer, August H. Jr., "Correlation of Land Use and Cover with neteorol ogical Anonalies,"
Journal of Applied Meteorol ogy, pp. 636-643, 1978.
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Ef fective - Maxi mum =
Di st ance st ack- hei ght terrain-rise TAESH( m)
range (km (m [see step (m (see step

5(B)] 1)
0.0-0.5  -------- - e e
>0.5-2.5 = -------- - e e
>2.5-5.0 @ -------- - e e

If the terrain rise for any of the distance ranges is greater than the
ef fective stack height, set the TAESH equal to zero and use generic source
nunber 1 for that distance range.

Record the generic source nunbers from Table 5.0-2 based on each of the
TAESH val ues.

Di stance range (km Generic source No. (after

terrai n adjustment)

Step 6: Classify the Site as Urban or Rura

(A) Cassify the land use near the facility as either urban or rural by
determ ning the percentage of urban |and use types (as defined in Table 3; for
further gui dance see the footnoted references) that fall within 3 km of the
facility.®

*The del i neation of urban and rural areas, can be difficult for the

residential -type areas listed in Table 5.0-3. The degree of resolution

in Table 5.0-3 for residential areas often cannot be identified w thout
conducting site area inspections. This process can require extensive
anal ysis, which, for many applications, can be greatly streanlined

wi t hout sacrificing confidence in selecting the appropriate urban or

rural classification. The fundanental sinplifying assunption is based on

the prem se that many applications will have clear-cut urban/rura
designations, i.e., nbst will be in rural settings that can be
definitively characterized through a review of aerial photographs,
zoni ng maps, or U.S. Geol ogi cal Survey topographical maps.

Met hod Used to Estimate Vi sual Pl ani net er
Percent Urban Land Use:
Esti mat ed Percent ages Ur ban Rur al
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If the urban | and use percentage is |less than or equal to 30 percent
based on a visual estimate, or 50 percent based on a planinmeter, the |oca
| and use is considered rural. O herwi se, the |local |and use is considered
ur ban.

Cl assification Ur ban Rur a
(check

appl i cabl e

space) .

(B) Based on the TAESH and the urban/rural classification of surrounding
| and use, use the following table to deternine the threshold di stance between
any stack and the nearest facility boundary.

Di stance (m

Terrain adjusted effective

stack height range (m Ur ban Rur a
1-9.9 200 200
10-14.9 200 250
15-19.9 200 250
20-24.9 200 350
25-30.9 200 450
31-41.9 200 550
42-52.9 250 800
53-64.9 300 1000
65-112.9 400 1200
113+ 700 2500

Record the follow ng information:
Threshol d di stance fromthe table (n):
M ni mum di stance from any stack to property boundary (m:

If the mininum distance between any stack and the nearest facility
boundary is greater than the threshold di stance, the surroundi ng buffer
di stance is considered significant and the facility is likely to benefit from
use of the HWCAQSP relative to the Tier | and Il limts (see discussion of
benefits from usi ng HACAQSP in Introduction section).

Step 7: Determ ne Maxi mum Di spersion Coefficients

(A) Determ ne maxi mum average hourly dispersion coefficients. Based on
the results of Step 6(A), select either Table 5.0-4 (urban) or Table 5.0-5
(rural) to determne the maxi mum average hourly di spersion coefficient.® For
flat terrain [defined in Step 5(D)] and for all sites with generic source
nunbers 1 or 11, use Step 7(A) (1). For rolling or conmplex terrain (excluding
generic sources nunbers 1 and 11), use Step 7(A) (2).

SFor the distance range 6 to 20 kil ometers, generic source nunmber 1 is

used to conservatively represent the maxi num di spersion coefficient.
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(1) Search down the appropriate generic source nunber colum [based on
Step 5(C)], beginning at the mninmum fenceline distance listed in Step 6(B)."
Record the maxi mum average hourly di spersion coefficient encountered.

"Excl ude all distances that are closer to the facility than the property

boundary. For exanple, if the actual distance to the nearest property

boundary is 265 nmeters, begin at the 300 neter distance in Tables 5.0-4

and 5. 0-5.

Maxi mum Aver age Hourly Di spersion
Coefficient = (W n¥/ gl sec)

(2) For each of the three di stance-based generic source nunbers |isted
in Step 5(E), search down the appropriate generic source nunber col ums,
begi nning at the mninum fenceline distance listed in Step 6(B). Note that
di fferent colums may be used for each of the three distance ranges if there
is a need for terrain adjustnment. Record the maxi mum di spersion coefficient
for each generic source nunber.

Generic source No. Maxi mum di sper si on
Di stance range (km [from Step 5(E)] coefficient (pg/n¥/m
sec)

0.0-0.5
>0.5-2.5
>2.5-5.0
>5.0-20.0

Tabl e 5.0-4.-1SCT Predi cated Maxi mum Concentrations (pG M)? for Hazardous Waste
Conmbust ors Using Urban Conditions

Di s- Gener- Cener- GCener- GCener- GCener- Gener- Gener- Gener- GCener- Cener- Cener-
tance ic ic ic ic ic ic ic ic ic ic ic
(KM Source Source Source Source Source Source Source Source Source Source Source
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11
(<a0M (10M (25M (20M (25M (31M (42M (53M (65M (113M (Down-
wash)

0.20 680.1 517.5 368.7 268.7 168.5 129.8 63.4 30.1 18. 4 1.6 662. 3
0.25 521.9 418.2 303.7 232.6 163.0 124.2 67.6 38.5 19.8 3.2 500.0
0.30 407.7 351.7 256.2 199.0 147.0 118.3 63.5 41.5 25.0 4.2 389.3
0.35 326.2 304.2 221.6 172.7 130.2 107.9 60.0 40.5 27.3 54 311.9
0. 40 268.5 268.5 195.6 152.5 115.7 97.1 59.6 37.8 27. 4 5.8 268.5
0. 45 240.8 240.7 175.4 136.7 103.9 87.6 56. 6 37.2 26.3 5.8 240. 8
0.50 218.5 218.5 159.2 124.1 94.4 79.7 52.9 36.7 24.7 5.8 218.5
0.55 200.3 200.3 145.9 113.8 86.5 73.1 49. 2 35.4 24.5 6.6 200. 3
0. 60 185.1 185.1 134.9 105.1 80.0 67.6 45.8 33.8 24.3 7.1 185.1
0. 65 172.2 172.2 125.5 97.8 74. 4 62.9 42.7 32.0 23.7 7.4 172.2
0.70 161.2 161.2 117.4 91.6 69. 6 58.9 40.1 30.2 22.9 7.5 161. 2
0.75 151.6 151.6 110.5 86.1 65.5 55. 4 37.7 28.6 22.0 7.5 151.6
0. 80 143.2 143.2 104.4 81.4 61.9 52.3 35.6 27.1 21.1 7.4 143. 2
0. 85 135.8 135.8 99.0 77.2 58.7 49. 6 33.8 25.7 20.2 7.2 135.8
0.90 129.2 129.2 94.2 73. 4 55.8 47. 2 32.1 24.5 19.3 7.0 129.2
0.95 123.3 123.3 89.9 70.1 53.3 45.0 30.7 23. 4 18.5 6.8 123.3
1.00 118.0 118.0 86.0 67.0 51.0 43.1 29. 4 22. 4 17.7 6.5 118.0



1.10 108.8 108.0 79.3 61.8 47.0 39.7 27.1 20.6 16. 4 6.5 108. 8
1.20 101.1 101.1 73.7 57. 4 43.7 36.9 25.2 19.2 15.2 6.4 101.1
1.30 94.6 94.6 68.9 53.7 40.9 34.5 23.5 18.0 14.2 6.3 94.6
1.40 89.0 89.0 64.8 50. 6 38.5 32.5 22.1 16.9 13.4 6.1 89.0
1.50 84.1 84.1 61.3 47.8 36.3 30.7 20.9 16.0 12.7 5.9 84.1
1.60 79.8 79.8 58. 2 45. 4 34.5 29.2 19.9 15.2 12.0 5.6 79.8
1.70 76.0 76.0 55. 4 43. 2 32.9 27.8 18.9 14. 4 11. 4 54 76.0
1.80 72.7 72.7 53.0 41.3 31. 4 26.5 18.1 13.8 10.9 5.2 72.7
1.90 69. 6 69. 6 50.7 39.6 30.1 25. 4 17.3 13.2 10.5 5.0 69. 6
2.00 66. 9 66. 9 48. 8 38.0 28.9 24. 4 16.7 12.7 10.1 4.8 66. 9
2.25 61.1 61.1 44.5 34.7 26. 4 22.3 15.2 11.6 9.2 4.4 61.1
2.50 56. 4 56. 4 41.1 32.1 24. 4 20.6 14.0 10.7 8.5 4.1 56. 4
2.75 52.6 52.6 38.3 29.9 22.7 19.2 10.0 10.0 7.9 3.8 52.6
3.00 49. 3 49. 3 35.9 28.0 21.3 18.0 9.4 9.4 7.4 3.6 49. 3
4.00 40. 2 40. 2 29.3 22.8 17. 4 14.7 7.6 7.6 6.1 2.9 40. 2
5.00 34.5 34.5 25.2 19.6 14.9 12.6 6.6 6.6 5.2 2.5 34.5
6. 00 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7 30.7
7.00 27.8 27.8 27.8 37.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8
8. 00 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5
9. 00 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.8 23.8
10.00 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3 22.3
15.00 17.6 17.6 17.6 17.6 17.6 17.6 17.6 17.6 17.6 17.6 17.6
20.00 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.01 15.0

aBased on a 1 Gram Second Enmi ssion Rate

Tabl e 5.0-5.-1SCT Predi cated Maxi mum Concentrations (pG M)? for Hazardous Waste
Conmbust ors Using Urban Conditions

Di s- Gener- Cener- Cener- GCener- GCener- Gener- Gener- Gener- GCener- Cener- Cener-
tance ic ic ic ic ic ic ic ic ic ic ic
(KM Source Source Source Source Source Source Source Source Source Source Source
#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11
(<a0M (10M (25M (20M (25M (31M (42M (53M (65M (113M (Down-
wash)
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0.20 1771.1 670.3 308.6 176.8 102.8 76.5 28.0 10.1 3.5 0.0 1350. 8
0.25 1310.6 678.4 316.9 183.6 104.6 71.8 38.0 17.6 7.9 0.2 1227.3
0.30 1002.3 629.2 303.4 199.1 100.4 75.0 39.7 24.0 12.6 0.8 1119.3
0.35 798.4 569.6 282.3 200.7 117.0 71.1 36.3 25.9 16.8 1.9 1023. 8
0. 40 656.9 516.5 278.7 194.4 125.2 82.7 25.3 24.6 18.1 3.1 938.9
0. 45 621.5 471.1 277.6 184.3 127.5 89.7 35.6 21.7 17.6 4.3 851.8
0.50 633.5 432.4 272.0 172.7 125.7 92.9 34. 4 21.6 15.9 5.5 787.8
0.55 630.1 399.2 263.8 168.0 121.6 93.3 38.6 22.1 13.6 6.5 730.6
0. 60 616.6 370.4 254.0 169.1 116.2 91.8 42.6 21.7 14. 3 6.7 676. 4
0. 65 596.7 345.4 243.6 168.1 110.3 89.2 45.3 20.9 14.7 6.4 633. 4
0.70 573.2 323.4 232.9 165.6 104.5 85.8 47.0 23.3 14. 6 5.9 592.0
0.75 546.9 304.0 222.3 162.0 98.8 82.2 47.7 25.5 14. 3 5.5 554.6
0. 80 520.9 286.8 212.1 157.7 98.8 78.5 47.8 27.1 13.8 5.1 522.1
0. 85 495.7 271.5 202.4 153.0 99.0 74.9 47. 4 28.3 15.0 4.7 491. 8
0.90 471.5 257.8 193.3 148.1 98.6 71. 4 46. 6 29.1 16. 3 4.5 464. 2
0.95 448.5 245.4 184.7 143.1 97.6 72.3 45.6 29.6 17.3 4.2 438.9
1.00 426.8 234.2 176.8 138.1 96.3 72.6 44. 4 29.8 18.2 4.0 415. 8
1.10 387.5 214.7 162.5 128.2 91.9 71.1 41.8 29.5 19.3 3.9 375.0
1.20 353.5 198.4 150.3 119.3 87.4 69.1 39.1 28.6 19.8 4.1 340. 3
1.30 323.0 189.6 139.9 111.5 82.9 66. 7 36.6 27.5 19.8 4.2 310. 4
1.40 296.6 182.2 130.8 104.5 78.7 64. 2 34.3 26.2 19.5 4.2 284.6
1.50 273.3 174.6 122.9 98.3 74.7 61.6 32.3 24.9 19.0 4.2 262.0
1.60 252.7 167.0 115.9 92.8 71.0 59.1 31.8 23.6 18. 4 4.2 242.2
1.70 234.5 159.6 109.7 87.9 67.6 56.7 31.6 22.5 17.7 4.3 224. 7
1.80 218.3 152.4 104.1 83.5 64. 4 54.3 31.3 21. 4 17.0 4.5 211.9




1.90 203.7 145.6 99.1 79.5 61.5 52.1 30.9 20. 4 16. 3 4.8 198. 4
2.00 190.7 139.1 94.6 75.9 58.8 50.0 30. 4 19.5 15.7 5.1 186. 3
2.25 164.4 124.5 85.1 68. 3 53.0 45. 4 28.9 18.1 14.2 5.4 160. 8
2.50 143.7 112.1 77.3 62.1 48. 2 41. 4 27.2 17.9 12.9 5.5 140. 7
2.75 127.0 101.5 70.9 56.9 38.1 38.1 25.6 17.5 11.8 54 124.5
3.00 113.4 92.4 65. 6 52.6 35.2 35.2 24.0 17.0 11.2 5.2 112.5
4.00 78.8 67.3 50. 6 40.6 27.2 27.2 29.0 14. 3 10.4 4.3 78.3
5.00 59.1 54.6 41. 4 33.2 22.2 22.2 15.6 12.0 9.3 3.5 58.8
6. 00 56.7 46. 7 46.7 46.7 46.7 46. 7 46. 7 46. 7 46. 7 46.7 46.7
7.00 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4 40. 4
8. 00 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8 35.8
9.00 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2 32.2
10.00 9.4 29. 4 29. 4 29. 4 29. 4 29. 4 29. 4 29. 4 29. 4 29. 4 29. 4
15.00 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5 20.5
20.00 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9

aBased on a 1 Gram Second Enmi ssion Rate

(B) Determ ne annual/hourly ratio for rural analysis. The maxi num
average annual dispersion coefficient is approximted by nultiplying the
maxi mum hourly di spersion coefficient (identified in Step 7(A) by the
appropriate ratio selection from Table 5.0-6. The generic source nunber(s)
[from Steps 5(C) or 5(E)], urban/rural designation (from Step 6), and the
terrain type are used to select the appropriate scaling factor. Use the
nonconpl ex terrain designation for all sources located in flat terrain, for
all sources where the physical stack height of the worst-case stack is |ess
than or equal to 10 m for all sources where the worst-case stack is | ess than
the m ni mum GEP, and for those sources where all of the TAESH values in Step
5(E) are greater than zero. Use the conplex terrain designation in all other
situations.

(C) Determ ne maxi mum average annual dispersion coefficient. The maxi mum
average annual dispersion coefficient is determ ned by multiplying the maxi num
hourly dispersion coefficient (Step 7(A)) by its correspondi ng annual / hourly
ratio (Step 7(B)).

Maxi mum Maxi mum
Terrain Di stance from GCeneric hourly Annual hourly annual
stack (m source No. di spersi on ratio di spersi on
coefficient coefficient
(pg/ ¥/ g/ sec) (pg/ ¥/ g/ sec)?

Fl at 0-20.0
0-0.5
>0.5-2.5

Rol i ng or >2.5-5.0

Compl ex >5.0-20.0

Maxi mum hourly di spersion coefficient times annual/hourly ratio.

Step 8: Esti mat e Maxi num Anbi ent Air Concentrations-see procedures
prescribed in subpart H of 40 CFR part 266.

Step 9: Det erm ne Conpliance with Regulatory Linits-see procedures
prescribed in subpart H of 40 CFR part 266.

Step 10: Mul tiple Stack Method (Optional)
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This option is a special case procedure that may be hel pful when (1) the
facility exceeded the regulatory linmts for one or nore pollutants, as




detailed in Step 9, and (2) the facility has nmultiple stacks with
substantially different em ssion rates and effective rel ease heights. Only
those pollutants that fail the Step 9 screening limts need to be addressed in
thi s exercise.

Thi s procedure assesses the environnental inpacts from each stack and
then sums the results to estimate total inpacts. This option is conceptually
the sane as the basic approach (Steps 1 through 9) and does not involve
conpl ex cal cul ati ons. However, it is nore time-consum ng and is recommended
only if the basic approach fails to neet the risk criteria. The procedure is
outlined bel ow.

(A) Conpute effective stack heights for each stack.?

8Fol | ow the procedure outlined in Step 4 of the basic screening
procedure to determ ne the GEP for each stack. If a stack's physical

hei ght exceeds the maxi num GEP, use the maxi mum GEP values. If a stack's
physi cal height is |ess than the m ni mum GEP, use generic source number
11 in the subsequent steps of this analysis. Follow the procedure in
Steps 5(A) and 5(B) to deternine the effective height of each stack.

St ack No. GEP st ack Flow rate Exit tenp Plume rise Ef fective
hei ght (m (n¥/ sec) (°K) (m st ack
hei ght (m
1 - - - - -
2 - - - - -
3 - - - - -

Add an additional page if nore than three stacks are involved. Crcle the maxi num and
m ni num ef fecti ve stack heights.

(B) Determine if this multiple-stack screening procedure will likely
produce | ess conservative results than the procedure in Steps 1 through 9. To
do this, conmpute the ratio of maxi mumto-m ni mum effective stack height:

Maxi mum Ef fecti ve St ack
Hei ght

M ni mum Ef fective Stack Hei ght

If the above ratio is greater than 1.25, proceed with the remaining
steps. Ot herwise, this option is less likely to significantly reduce the
degree of conservatismin the screening nethod.

(C) Determine if terrain adjustnent is needed and sel ect generic source
nunbers. Sel ect the shortest stack height and maximumterrain rise out to 5 km
fromStep 1 and determine if the facility is in flat terrain.

Shortest stack height (m =
Maxi mumterrain rise in neters out to 5 km

Terrain Rise (m

X 100 %
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Shortest Stack Height (m




If the value above is greater than 10 percent, the terrain is considered
nonflat; proceed to Step 10(D). If the ratio is |less than or equal to 10
percent, the terrain is considered flat. Identify the generic source nunbers
based on effective stack heights conputed in Step 10(A). Refer to Table 5.0-2
provided earlier to identify generic source numbers. Record the generic source
nunbers identified and proceed to Step 10(F).

St ack No.

Generic Source -------ao----- e
Nunber s

(D) Compute the TAESH and sel ect generic source nunmbers (four sources
| ocated in nonflat terrain).

1. Conpute the TAESH for all remaining stacks using the follow ng
equat i on:

HE - TR = TAESH
wher e:
HE = effective stack height (m
TR = maximumterrain rise for each distance range (m

TAESH = terrain-adjusted effective stack height (m

Use the Tabl e Bel ow To Cal cul ate the TAESH for Each Stack®

St ack No.
0-0.5 >0.5-2.5 >2.5-5.0
Di st ance
Range (km HE - TR = TAES HE - TR = TAES HE - TR = TAES
1 - = - = - =
2 - = - = - =
3 - = - = - =

Refer to Step 1 for terrain adjustnent data. Note that the distance fromthe source to the outer
radii of each range is used. For exanple, for the range >0.5-2.5 km the maxinumterrain rise in the
range 0.0-2.5 kmis used.
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For those stacks where the terrain rise within a distance range is
greater than the effective stack height (i.e., HE-TR is less than zero), the
TAESH for that distance range is set equal to zero, and generic source number
1 shoul d be used for that distance range for all subsequent distance ranges.
Additionally, for all stacks with a physical stack height of |ess than or
equal to 10 meters, use generic source nunber 1 for all distance ranges.? For
the remai ni ng stacks, proceed to Step 10(D)(2).

°This applies to all stacks less than or equal to 10 meters regardl ess

of the terrain classification.

2. For the remmining stacks, refer to Table 5.0-2 and, for each distance
range, identify the generic source nunmber that includes the TAESH Use the
val ues obtained from Steps 10(D) (1) and 10(D)(2) to conplete the follow ng
summary wor ksheet ;

GENERI C SOURCE NUMBER AFTER TERRAI N ADJUSTED (| F NECESSARY)

St ack No. 0-0.5 km >0.5-2.5 km >2.5-5.0 km

WN P~

(E) ldentify maxi mum average hourly dispersion coefficients. Based on
the Iand use classification of the site (e.g., urban or rural), use either
Table 5.0-4 or Table 5.0-5 to determ ne the appropriate di spersion coefficient
for each distance range for each stack. Begin at the m ni mum fenceline
di stance indicated in Step 7(B) and record on Wrksheet 5.0-1 the dispersion
coefficient for each stack/distance range. For stacks located in facilities in
flat terrain, the generic source nunbers were conputed in Step 10(C). For
stacks located in facilities in rolling and conplex terrain, the generic
source nunbers were conputed in Step 10(D). For flat terrain applications and
for stacks with a physical height of less than or equal to 10 nmeters, only one
generic source nunber is used per stack for all distance ranges. For other
situations up to three generic source nunbers may be needed per stack (i.e., a
uni que generic source nunber per distance range). In Tables 5.0-4 and 5.0-5,

t he di spersion coefficients for distances of 6 kmto 20 km are the sane for
all generic source nunbers in order to conservatively represent terrain beyond
5 km (past the limts of the terrain analysis).

>>>> See the acconpanyi ng hardcopy volume for non-machi ne-readabl e data that
appears at this point. <<<<

(F) Estimate nmaxi mum hourly anbient air concentrations. In this step
pol | utant-specific em ssion rates are multiplied by appropriate dispersion
coefficients to estimate anbient air concentrations. For each stack, em ssions
are nultiplied by the dispersion coefficient selected in Step 10(E) and sumed
across all stacks to estinmate anbient air concentrations at various di stances
fromthe facility. Fromthese sumred concentrations, the maxi mum hourly
anbi ent air concentration is selected. First, select the maxi nrum em ssion rate
of the pollutant.! Record these data in the spaces provided bel ow. *?
1Recall that it is recomended that this analysis be performed for only
one or two pollutants. The pollutants chosen for this analysis should be
t hose that show the nost significant exceedances of the risk threshold.
12Refer to Step 8 of the basic screening procedure. At this point in the
screening procedure, annual em ssions are used to represent hourly
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average em ssion rates. These values will be adjusted by the
annual /hourly ratio to estimate annual average concentrati ons.

Maxi mum Annual Em ssion Rates (g/sec)

Pol | ut ant Stack 1 Stack 2 Stack 3

Conpl ete a separate copy of Whrksheet 5.0-2 for each pollutant and
sel ect the highest hourly concentration fromthe sunmati on colum at the far
right of the worksheet. Record the maxi mum hourly air concentration for each
pol | utant anal yzed (add additional lines if needed):

Pol | ut ant Maxi mum hourly air concentration

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

(G Determne the conpl ex/ nonconpl ex designation for each stack. For
each stack, subtract the maxinmumterrain rise within 5 kmof the site fromthe
physi cal stack height and designate the stack as either conplex or nonconpl ex.
If the stack height minus the maxinumterrain rise (within 5 km is greater
than zero or if the stack is less than 10 nmeters in physical height, then
assign the stack a nonconpl ex designation. If the stack height mnus the
maxi mumterrain rise (within 5 km is less than or equal to zero, then assign
the stack a conpl ex designation

Performthe followi ng computation for each stack and record the
information in the spaces provided. Check in the spaces provided whet her the
stack designation is conplex or nonconpl ex.

Stack No. Stack Maxi mum Compl ex Noncompl e
hei ght terrain X
(m rise (m

1 - = (m

2 - = (m

3 - = (m

(H ldentify annual/hourly ratios. Extract the annual/hourly ratios for
each stack by referring to Table 5.0-6. CGeneric source nunbers (from Steps
10(C) or 10(D), urban/rural designation (from Step 6)), and conpl ex or
nonconpl ex terrain designations (fromStep 10(GQ) are used to select the
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appropriate scaling factor needed to convert hourly maxi mum concentrations to
estimtes of annual average concentrations.

Conpl ete the followi ng table:?®®

Bl f any stack (excluding generic stack nunmber 1 and 11) in Step 10(D)
shows a negative terrain adjusted stack height, use the conplex terrain
annual / hourly ratios.

Generic source No. steps 10 (Cor D) Annual/hourly ratio (fromtable 5.0-

6)
St ack No. Di stance ranges (km Di stance ranges (km

0-0.5 >0.5-2.5 >2.5-5.0 0-0.5 >0.5-2.5 >2.5-5.0
X
2
55

(1) Select the highest annual/hourly ratio among all of the stacks,
and then estimate the maxi mum annual average anbient air concentrations for
each pollutant by conpleting the followi ng table, where:

¥As an option, the user can identify the stack with the highest ratio

for each distance range (rather than the absolute highest). In this

case, extra sheets would be needed to show estimated annual average
concentrations fromeach stack by multiplying emission rate tines
maxi mum hourly di spersion coefficient times maxi mum annual /hourly ratio
for applicable distance range. Then sum across all stacks for each
downwi nd di st ance.

Maxi mum total hourly anbient air concentration (upg/n¥) for pollutant "N
from Step 10(F),
Maxi mum annual average air concentration for pollutant "N' (ug/n¥),

C
G, :
R Annual / hourly ratio.

Table 5.0-6.-95th Percentile of Annual /Hourly Ratios

Nonconpl ex Compl ex
Terrain Terrain
Sour ce Ur ban Rur al Sour ce Ur ban Rur al

1 0. 019 0.014 1 0. 020 0. 053
2 0. 033 0. 019 2 0. 020 0. 053
3 0. 031 0.018 3 0. 030 0. 057
4 0. 029 0. 017 4 0. 051 0. 047
5 0. 028 0. 017 5 0. 067 0. 039
6 0. 028 0. 017 6 0. 059 0. 034
7 0. 031 0. 015 7 0. 036 0.031
8 0. 030 0. 013 8 0. 026 0. 024
9 0. 029 0.011 9 0. 026 0. 024
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10 0. 029 0. 008 10 0. 017 0. 013
11 0.018 0. 015 11 0. 020 0. 053

Pol I ut ant G (pg/nmf) X R = C, (ug/n¥)

(J) Use the maxi mum annual average concentrations from Step 10(1) to
determ ne conpliance with regul atory requirenents.

SECTI ON 6. 0- SI MPLI FI ED LAND USE CLASSI FI CATI ON PROCEDURE FOR COWVPLI ANCE W TH
TIERIT AND TIER Il LIMTS

6.1 Introduction

This section provides a sinplified procedure to classify areas in the
vicinity of boilers and industrial furnace sites as urban or rural in order to
set risk-based emission limts under subpart H of 40 CFR part 266. Urban/rura
classification is needed because di spersion rates differ between urban and
rural areas and thus, the risk per unit em ssion rate differs accordingly. The
conbi nati on of greater surface roughness (nore buildings/structures to
generate turbulent mxing) and the greater amount of heat released fromthe
surface in an urban area (generates buoyancy-induced m xi ng) produces greater
rates of dispersion. The enmission Ilimt tables in the regulation, therefore,

di stingui sh between urban and rural areas.

EPA gui dance (EPA 1986) provides two alternative procedures to determ ne
whet her the character of an area is predonminantly urban or rural. One
procedure is based on |l and use typing and the other is based on popul ation
density. Both procedures require consideration of characteristics within a 3-
kmradius froma source, in this case the facility stack(s). The Il and use
typing method is preferred because it nore directly relates to the surface
characteristics that affect dispersion rates. The remainder of this discussion
is, therefore, focused on the |and use nethod.

While the Iand use nethod is nore direct, it can also be | abor-intensive
to apply. For this discussion, the | and use nmethod has been sinplified so that
it is consistent with EPA gui dance (EPA 1986; Auer 3978), while streanlining
the process for the mgjority of applications so that a clear-cut decision can
be made without the need for detailed analysis. Table 6.0-1 summarizes the
simplified approach for classifying areas as urban or rural. As shown, the
applicant always has the option of applying standard (i.e., nore detail ed)
anal yses to nore accurately distinguish between urban and rural areas.

However, the procedure presented here allows for sinplified determ nations,
where appropriate, to expedite the permitting process.

Table 6.0-1.-C assification of Land Use Types

Type? Description Urban or
rural
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desi gnat i on?

11 Heavy | ndustri al Ur ban.

12 Li ght/ Moderate Industri al Ur ban.

Cl Conmer ci al Ur ban.

R1 Common Resi dential (Normal Rural .
Easenent s)

R2 Conmpact Residential (Single Ur ban.
Fam | y)

R3 Conmpact Residential (Milti- Ur ban.
Fam | y)

R4 Estate Residential (Milti- Rural .
Acre Pl ots)

Al Met ropol i tan Natural Rural .

A2 Agri cul tural Rural .

A3 Undevel oped (G asses/ Weds) Rural .

A4 Undevel oped (Heavily Woded) Rural .

A5 Wat er Surfaces Rur al .

IEPA, Quideline on Air Quality Mdels (Revised), EPA-450/2-78-027, Ofice of Air Quality
Pl anni ng and Standards, Research Triangle Park, North Carolina, July, 1986.

2Auer, August H. Jr., "Correlation of Land Use and Cover with Meteorol ogi cal Anonalies,"
Journal of Applied Meteorol ogy, pp. 636-643, 1978.

6.2 Sinplified Land Use Process

The | and use approach considers four primary | and use types: industria
(1), comercial (C), residential (R), and agricultural (A). Wthin These
primary cl asses, subclasses are identified, as shown in table 6.0-1. The goa
is to estimate the percentage of the area within a 3-kmradius that is urban
type and the percentage that is rural type. Industrial and conmercial areas
are classified as urban; agricultural areas are classified as rural

The delineation of urban and rural areas, however, can be nore difficult
for the residential type areas shown in table 6.0-1. The degree of resolution
shown in table 6.0-1 for residential areas often cannot be identified w thout
conducting site area inspections and/or referring to zoning maps. This process
can require extensive analysis, which, for many applications, can be greatly
stream i ned without sacrificing confidence in selecting the appropriate urban
or rural classification.

The fundanental sinplifying assunption is based on the prem se that many
applications will have clear-cut urban/rural designations, i.e., nmost will be
in rural settings that can be definitively characterized through a brief
revi ew of topographi cal maps. The col or codi ng on USGS topographi cal maps
provides the nost effective nmeans of sinplifying the typing schenme. The
suggested typi ng designations for the col or codes found on topographical maps
are as follows:

Green Woded areas (rural).

VWite White areas generally will be treated as rural. This code applies to
areas that are unwooded and do not have densely packed structures which
woul d require the pink code (house omi ssion tint). Parks, industria
areas, and unforested rural land will appear as white on the
t opographi cal maps. Of these categories, only the industrial areas could
potentially be classified as urban based on EPA 1986 or Auer 1978.

I ndustrial areas can be easily identified in nbpst cases by the
characteristics shown in Figure 6.0-1. For this sinplified procedure,
white areas that have an industrial classification will be treated as
urban areas.
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>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

SECTION 7.0 STATI STI CAL METHODOLOGY FOR BEVI LL RESI DUE DETERM NATI ONS

This section describes the statistical conparison of waste-derived
residue to normal residue for use in deternining eligibility for the Bevil
exenption under 40 CFR 266.112.

7.1 Conparison of Waste-derived Residue with Normal Residue

To meet the special criteria under § 266.112(b) (1), waste-derived
resi due must not contain appendix VIIIl, Part 261, constituents (toxic
constituents) at concentrations significantly higher than in residue generated
wi t hout burning or processing hazardous waste. Concentrations of toxic
constituents in normal residue are determ ned based on analysis of a m nimum
of 10 conposite sanples. (Note that "normal" residue refers to residue
generated by a facility when operating w thout burning hazardous waste.) The
95t h percent confidence interval about the nean of the normal residue
concentrations nust be used in the conparison of waste-derived residue with
normal residue; the confidence interval is determ ned as described in section
7.2 below. The concentration of a toxic constituent in the waste-derived
residue is not considered to be significantly higher than in the normal
residue if the concentration in the waste-derived resi due does not exceed the
upper 95th percent confidence interval about the nean that was established for
the normal residue. Concentrations of toxic constituents in waste-derived
resi due are determ ned based on anal ysis of sanples taken over a conpositing
peri od of not nore than 24 hours.

7.2. Calculation of the 95th Percent Confidence Interval About the Mean for
Toxic Constituents in Normal Residue

The 95th percent confidence interval about the nmean is calculated for a
set of values using a "t" distribution. In use of the "t" distribution, it is
assuned that the values are normally distributed; the "t" distribution is
applicable for use with snmall sanple sets (i.e. approximtely 10-30 sanples).
The 95th percent confidence interval about the nmean is determined using the
foll owi ng equati on:

95th percent confidence interval =1 Xt « 2 (s/vn)
where X = nmean of the normal residue concentrations,

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

o<

S

the I evel of significance = 0.05,
standard devi ati on of the normal residue concentrations,

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

and
n = sanmpl e size.

The values of the "t" distribution at the « 2 | evel of significance and
n - 1 degrees of freedomare given in table 7.0-1.

For exanple, a normal residue test results in 10 sanples with the
foll owi ng anal ysis results for toxic conmpound A:
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Sampl e No. Concentration of
compound A (ppm

POO~NOUITRWNPE
\,

The nean and standard devi ati on of these measurenents, cal cul ated using
equati ons above, are 11.5 and 2.9 respectively. Assumi ng that the values are
normal |y distributed, the upper 95th percent confidence interval val ue about
the nean is given by:

Table 7.0-1.-t Distribution Val ues

Per cent age poi nt
Degrees of freedom (n-1) of t distribution
< [ 2 = 0.025

1 12. 706
2 4.303
3 3.182
4 2.776
5 2.571
6 2. 447
7 2. 365
8 2. 306
9 2.262
10 2.228
11 2.201
12 2.179
13 2.160
14 2.145
15 2.131
16 2.120
17 2.110
18 2.101
19 2.093
20 2. 086
21 2.080
22 2.074
23 2. 069
24 2.064
25 2. 060
26 2. 056
27 2.052
28 2.048
29 2. 045
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95th percent confidence interval value = 11.5 + 2.262 X (2.9/10) = 13.6
ppm

Thus, if the concentration of conpound A in the waste-derived residue is
bel ow 13.6 ppm then the waste-derived residue is eligible for the Bevil
exenption for toxic conmpound A.

7.3 Normal Distribution Assunption

As noted in section 7.2 above, this statistical approach (use of the
95t h percent confidence interval about the nean) for cal culation of the
concentration in nornmal residue is based on the assunption that the
concentration data are distributed normally. The Agency is aware that
concentration data of this type may not be distributed normally, particularly
when concentrations are near the detection linits. There are a nunber of
procedures that can be used to test the distribution of a data set. For
exanpl e, the Shapiro-WIk test, exam nation of a histogramor plot of the data
on normal probability paper, and exanination of the coefficient of skewness
are nethods that nmay be applicable, depending on the nature of the data
(Reference 1 and 2).

If the concentration data are not adequately represented by a nornal
di stribution, the data may be transforned to attain a near nornal
di stribution. The Agency has found that concentration data, especially when
near detection levels, often exhibit a |ognormal distribution. The assunption
of a lognormal distribution has been used in various prograns at EPA, such as
inthe Ofice of Solid Waste Land Di sposal Restrictions program for
determ nati on of BDAT treatment standards. The transfornmed data may be tested
for normality using the procedures identified above. If the transfornmed data
are better represented by a normal distribution than the untransforned data,
the transformed data should be used in deternmining the 95th percent confidence
i nterval using the procedures in section 7.2 above.

In all cases where the applicant for the Bevill exenption w shes to use
ot her than an assunption of normally distributed data, or believes that use of
an alternate statistical approach is appropriate to the specific data set, the
appl i cant nmust provide supporting rationale and denonstrate to the Director or
permtting authority that the data treatment is based upon sound statistica
practice.

7.4 Nondet ect Val ues

The Agency is devel opi ng gui dance regarding the treatnent of nondetect
val ues (data where the concentration of the constituent being neasured is
bel ow t he | owest concentration for which the analytical nmethod is valid) in
carrying out the statistical determ nations described above. Until the
gui dance information is available, facilities may present their own approach
to the handling of nondetect data points, but must provide supporting
rationale in the operating record for consideration by the Director or
permtting authority.

7.5 References

1. Shapiro, S.S. and Wlk, MB. (1965), "An Analysis of Variance Test
for Normality (conplete sanples)," Bionetrika, 591-611

2. Bhattacharyya, G K. and R A. Johnson (1977), Statistical Concepts and
Met hods, John W1l ey and Sons, New York.

SECTI ON 8. 0 PROCEDURES FOR DETERM NI NG DEFAULT VALUES FOR Al R POLLUTI ON
CONTROL SYSTEM REMOVAL EFFI Cl ENCI ES
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During interimstatus, owners or operators of boilers and industria
furnaces burning hazardous waste must submit docunmentation to EPA that
certifies that emissions of HO, Cl, netals, and particulate matter (PM are
not likely to exceed all owabl e em ssion rates. See certification of
preconpl i ance under 40 CFR 266. 103(b). This docunmentation al so establishes
interimstatus feed rate and operating limts for the facility. For the
initial certification, estimtes of em ssions and systemrenoval efficiencies
(SREs) can be nmade to establish the operating linmits. Subsequently, owners or
operators must use enissions testing to denonstrate that em ssions do not
exceed allowable levels, and to establish operating linmts. See 40 CFR
266.103(c). However, initial estinates of em ssions for certification of
preconpl i ance can be based on estimted or established SREs.

The SRE conbines the effect of partitioning of the chorine, metals, or
PM and the air pollution control systemrenoval efficiency (APCS RE) for these
pol lutants. The SRE is defined as:

SRE = (species input-species emtted) / species input

The SRE can be calculated fromthe partitioning factor (PF) and APCS RE
by the follow ng fornmula:

SRE = 1-[(PF/100) X (1-APCS RE/ 100)]
wher e:
PF = percentage of the pollutant partitioned to the conbustion gas

Estimates of the PF and/or the APCS RE can be based on either EPA' s
default val ues or engineering judgenment. EPA's “default values for the APCS RE
for netals, HC, C, and PMare described in this section. EPA s default
val ues for partitioning of these pollutants are described in section 9.0.

Gui delines for the use of engineering judgenent to estimte APCS REs or
PFs are described in section 9.4.

8.1 APCS RE Default Values for Metals

EPA' s default assunptions for APCS RE for nmetals are shown in Table 8. 1-
1. The default values in the table are conservative estimtes of the renoval
efficiencies for netals in BlFs, depending on the volatility of the nmetal and
the type of APCS

The volatility of a metal depends on the tenperature, the thermal input,
the chlorine content of the waste, and the identity and concentration of the
nmetal . Metals that do not vaporize at conmbustion zone tenperatures are
classified as "nonvolatile". Such nmetals typically enter the APCS in the form
of large particles that are renoved relatively easily. Metals that vaporize in
t he conbustion zone and condense before entering the APCS are classified as
"volatile". Such netals typically enter the APCS in the form of very fine,
subm cron particles that are rather inefficiently renoved in nmany APCSs.
Metal s that vaporize in the conmbustion zone and do not condense before
entering the APCS are classified as "very volatile". Such metals enter the
APCS in the formof a vapor that is very inefficiently renoved in many APCSs.

Typically, BlIFs have conmbusti on zone tenperatures high enough to
vapori ze any hazardous metal at concentrations sufficient to exceed risk-based
em ssion limts. For this reason, the default assunption is that there are no
nonvol atile netals. Tables 8.1-2 and 8.1-3 are used to deterni ne whet her
netals are classified as "volatile" or "very volatile" depending on the



tenmperature entering the APCS, the thermal input, and whether the waste is
chl orinated or nonchl ori nat ed.

Table 8.1-1.-Air Pollution Control Systems (APCS) and Their Conservatively Estimated
Efficiencies for Controlling Toxic Metals (%

Metal Volatility

APCS

Nonvol atil e Vol atil e Very

Vol atil e

B 40 30 20
VS- 20 80 75 20
VS- 60 87 75 40
ESP- 1 90 75 0
ESP- 2 92 80 0
ESP- 4 95 80 0
WESP 90 85 40
FF 90 80 0
SD/ FF 97 90 0
DS/ FF 95 90 0
I W8 90 87 75
W5 = Wet Scrubber including: Sieve Tray Tower, Packed Tower, Bubble Cap Tower
VS-20 = Venturi Scrubber, ca. 20-30 in WG )p
VS. 60 = Venturi Scrubber, ca. >60 in WG )p

ESP- | = El ectrostatic Precipitator; 1 stage
ESP- 2 El ectrostatic Precipitator; 2 stage
ESP- 4 El ectrostatic Precipitator; 4 stage
IWS = lonizing Wt Scrubber

DS = Dry Scrubber

FF = Fabric Filter (Baghouse)

SD = Spray Dryer (Wet/Dry Scrubber)

VESP = Wet El ectrostatic Precipitator

Table 8.1-2.-Tenperature (F) Entering APCS Above Wiich Metals Are dassified as Very
Vol atile in Conbustion of Nonchlorinated Wastes
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Met al Ther nal

I nput

(MwBt u/ hr)?
Nanme Synbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadmi um o 1040 940 860 780 720
Chrom um Cr 2000 1760 1580 1420 1380
Beryl I'i um Be 1680 1440 1240 1080 980
Ant i mony Sb 680 600 540 480 420
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Bari um Ba 2240 1820 1540 1360 1240

Lead Pb 1280 1180 1080 1000 920
Mer cury Hg 340 300 260 220 180
Silver Ag 1820 1640 1480 1340 1220
Thal | i um Tl 900 800 700 620 540

Ynterpolation of thermal input is not allowed. If a BIF fires between two ranges, the
APCS tenperature under the higher thermal input nmust be used.

Exanple: For a BIF firing 10-100 MVBtu/ hr, Mercury is considered very volatile at APCS
t enperatures above 260 F and volatile at APCS tenperatures of 260 F and bel ow.

Table 8.1-3.-Tenperature (F) Entering APCS Above Wiich Metals Are dassified as Very
Vol atile I'n Combustion of Chlorinated Wastes

Met al Ther nmal

I nput

(MwBt u/ hr)?
Narme Synbol 1 10 100 1000 10000
Arsenic As 320 280 240 200 160
Cadni um Cd 1040 940 860 780 720
Chr om um Cr >140 >140 >140 >140 >140
Beryl I'i um Be 1680 1440 1240 1080 980
Ant i mony Sh 680 600 540 480 420
Bari um Ba 2060 1840 1680 1540 1420
Lead Pb >140 >140 >140 >140 >140
Mer cury Hg 340 300 260 220 180
Si |l ver Ag 1080 940 840 740 660
Thal | i um Tl 900 800 700 620 540

Ynterpolation of thermal input is not allowed. If a BIF fires between two ranges, the
APCS tenperature under the higher thermal input nmust be used.

Exanple: For a BIF firing 10-100 MVBtu/ hr, Mercury is considered very volatile at APCS
t enperatures above 260 F and volatile at APCS tenperatures of 260 F and bel ow.

A waste is considered chlorinated if chlorine is present in
concentrations greater than 0.1 percent by weight. In the EPA guidance
docunent "Guidance for Metals and Hydrogen Chloride Controls for Hazardous
Waste Incinerators, Volune |V of the Hazardous Waste Incineration Guidance
Series," (1) one percent is used for the chlorinated/ nonchl orinated cutoff.
However, best engineering judgenent, based on exam nation of pilot-scale data
reported by Carroll et al. (2) on the effects of waste chlorine content on
nmetal s eni ssions, suggests that the 1 percent cutoff may not be sufficiently
conservative

Tables 8.1-2 and 8.1-3 were conpil ed based on equilibrium cal cul ati ons.
Metals are classified as very volatile at all tenperatures above the
tenperature at which the vapor pressure of the nmetal is greater than 10
percent of the vapor pressure that results in enissions exceeding the nost
conservative risk-based em ssions linmts.

8.2 APCS RE Default Values for HC and d,

Def aul t assunptions for APCS RE for HCl in BlIFs are shown in Table 8.2-
1. This table is identical to the colum for other BIFs except that cenent



kil ns have a minimum HCl renoval efficiency of 83 percent. Because of the

al kaline nature of the raw materials in cenent kilns, nost of the chlorine is
converted to chloride salts. Thus, the m ni mum APCS RE for HCl for cenent
kilns is independent of the APCS train.

Renoval efficiency of Cl, for nost types of APCS is generally minimal.
Therefore, the default assunption for APCS RE for C, for all APCSs is O
percent. This is applicable to all BIFs, including cement kilns.

8.3 APCS RE Default Values for Ash

Def aul t assunptions for APCS RE for PMare al so shown in Table 8. 1-4.
These figures are conservative estinmates of PMrenoval efficiencies for
di fferent types of APCSs. They are identical to the figures in the Nonvolatile
APCS RE col um for hazardous netals presented in Table 8.1-1 because the sane
col l ection mechani sms and col l ection efficiencies that apply to nonvol atile
netals also apply to PM

Table 8.2-1.-Air Pollution Control Systems (APCS) and Their conservatively Estimated
Efficiencies for Renmoving Hydrogen Chloride (HCO) and Particulate Matter (PM (%

< .
APCD
E Cenent Q her PM
: kil ns Bl Fs
U W5 97 97 40
o VS- 20 97 97 80
VS- 60 98 98 87
ESP- 1 83 0 90
n ESP- 2 83 0 92
ESP- 4 83 0 95
VESP 83 70 90
[y FF 83 0 90
SO/ FF 98 98 97
> DS/ FF 98 98 95
W5/ | W6 99 99 95
| I8 99 99 90
u W5 = Wet Scrubber including: Sieve Tray Tower, Packed Tower, Bubble Cap
u Tower
PS = Proprietary Wt Scrubber Design (A nunmber of proprietary wet
q scrubbers have cone on the market in recent years that are highly
efficient on both particul ates and corrosive gases. Two such units
¢ are offered by Cal vert Environnental Equi prent Co. and by Hydro-
Sonic Systems, Inc.).
n VS-20 = Venturi Scrubber, ca. 20-30 in WG )p
VS- 60 = Venturi Scrubber, ca. >60 in WG )p
m ESP-1 = El ectrostatic Precipitator; 1 stage
ESP-2 = El ectrostatic Precipitator; 2 stage
m ESP-4 = El ectrostatic Precipitator; 4 stage
WS = lonizing Wt Scrubber
: DS = Dry Scrubber
FF = Fabric Filter (Baghouse)
SD = Spray Dryer (Wet/Dry Scrubber)
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8.4 References

1. U.S. Environnental Protection Agency. "Guidance on Metals
and Hydrogen Chloride Controls for Hazardous WAste Incinerators," Ofice of
Solid Waste, Washington, D.C., August 1989.

2. Carroll, GJ., RC Thurnau, R E. Maurnighan, L.R Waterland, J. W
Lee, and D.J. Fournier. The Partitioning of Metals in Rotary Kiln
I nci neration. Proceedings of the Third International Conference on New
Frontiers for Hazardous Waste Managenent. NTIS Docurment No. EPA/ 600/9-89/072,
p. 555 (1989).

SECTI ON 9. 0 PROCEDURES FOR DETERM NI NG DEFAULT VALUES FOR PARTI TI ONI NG OF
METALS, ASH, AND TOTAL CHLORI DE/ CHLORI NE

Pol | utant partitioning factor estimtes can cone fromtwo sources:
default assunptions or engineering judgement. EPA's default assunptions are
di scussed below for netals, HO, Cd, and PM The default assunptions are used
to conservatively predict the partitioning factor for several types of BIFs.
Engi neeri ng judgenent-based partitioning factor estinmates are discussed in
section 9. 4.

9.1 Partitioning Default Value for Metals

To be conservative, the Agency is assum ng that 100 percent of each
metal in each feed streamis partitioned to the conmbustion gas.
Owners/operators may use this default value or a supportable, site-specific
val ue devel oped foll owi ng the general guidelines provided in section 9.4.

9.2 Special Procedures for Chlorine, HC, and C,

The Agency has established the special procedures presented bel ow for
chlorine because the emssion limts are based on the pollutants HCO and O,
formed fromchlorine fed to the combustor. Therefore, the owner/operator nust
estimate the controlled enm ssion rate of both HJ and C , and show that they
do not exceed all owabl e | evels.

1. The default partitioning value for the fraction of chlorine in the
total feed streams that is partitioned to conmbustion gas is 100 percent.
Owners/operators may use this default value or a supportable, site-specific
val ue devel oped foll owi ng the general guidelines provided in section 9.4.

2. To determine the partitioning of chlorine in the conbustion gas to
HCl versus O, either use the default val ues bel ow or use supportable site-
speci fic val ues devel oped followi ng the general guidelines provided in section
9. 4.

® For Bl Fs excluding hal ogen acid furnaces (HAFs), with a total feed
stream chl ori ne/ hydrogen ratio >0.95, the default partitioning factor is 20
percent Cl, 80 percent HC .

® For HAFs and for BIFs with a total feed stream chlorine/hydrogen
rati o >0.95, the default partitioning factor is 100 percent C ,.

3. To determine the uncontrolled (i.e., prior to acid gas APCS) enission
rate of HOl and C, multiply the feed rate of chlorine tinmes the partitioning
factor for each pollutant. Then, for HC, convert the chorine em ssion rate to
HC by multiplying it by the ratio of the nolecular weight of O to the
nmol ecul ar weight of HCl (i.e., 35.5/36.5). No conversion is needed for O ,.

9.3 Special Procedures for Ash
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This section: (1) Explains why ash feed rate limts are not applicable
to cement and |ight-weight aggregate kilns; (2) presents the default
partitioning values for ash; and (3) explains howto convert the 0.08 gr/dscf,
corrected to 7% O,, PMenission linmt to a PMenission rate.

Wai ver for Cenent and Light-Wight Aggregate Kilns. For cenent kilns and
i ght-wei ght aggregate kilns, raw material feed streanms contain the vast
majority of the ash input, and a significant amount of the ash in the feed
streamis entrained into the kiln exhaust gas. For these devices, the ash
content of the hazardous waste streamis expected to have a negligible effect
on total ash em ssions. For this reason, there is no ash feed rate conpliance
limt for cement kilns or |ight-weight aggregate kilns. Nonethel ess, cenent
kilns and |ight-weight aggregate kilns are required to initially certify that
PM em ssions are not likely to exceed the PMIinit, and subsequently, certify
t hrough conpliance testing that the PMIlimt is not exceeded.

Default Partitioning Value for Ash. The default assunption for
partitioning of ash depends on the feed streamfiring system There are two
nmet hods by which materials may be fired into BlFs: Suspension-firing and bed-
firing.

The suspensi on category includes atonmi zed and | anced punpabl e |i quids
and suspension-fired pulverized solids. The default partitioning assunption
for materials fired by these systens is that 100 percent of the ash partitions
to the conbustion gas.

The bed-fired category consists principally of stoker boilers and raw
materials (and in some cases containerized hazardous waste) fed into cenment
and |ight-weight aggregate kilns. The default partitioning assunption for
materials fired on a bed is that 5 percent of the ash partitions to the
conbusti on gas.

Converting the PM Concentration-Based Standard to a PM Mass Emi ssion
Rate. The emission linmt for BlIFs is 0.08 gr/dscf, corrected to 7% 0,, unless
a nore stringent standard applies [e.g., a New Source Performance Standard
(NSPS) or a State standard inplemented under the State |nplenentation Plan
(SIP)]. To convert the 0.08 gr/dscf standard to a PM nmass emi ssion rate:

1. Deternmine the flue gas 0, concentration (percent by volune, dry) and
flue gas flowrate (dry standard cubic feet per mnute); and

2. Calculate the allowable PM nass em ssion rate by multiplying the
concentrati on-based PM em ssion standard tines the flue gas flow rate tines a
dilution correction factor equal to [(21-0, concentration fromstep 1)/(21-

1.
9.4 Use of Engi neering Judgenent To Estimate Partitioning and APCS RE Val ues

Engi neering judgenment may be used in place of EPA' s conservative default
assunptions to estimate partitioning and APCS RE val ues provided that the
engi neering judgenent is defensible and properly docunmented. To properly
docunent engineering judgenment, the owner/operator nust keep a witten record
of all assunptions and cal cul ati ons necessary to justify the APCS RE used. The
owner/ operator nust provide this record to the Director upon request and nust
be prepared to defend the assunptions and cal cul ati ons used.

If the engineering judgenent is based on emi ssions testing, the testing
will often document the emission rate of a pollutant relative to the feed rate
of that pollutant rather than the partitioning factor or APCS RE



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Exanpl es of situations where the use of engineering judgenent nmay be
supportable to estimate a partitioning factor, APCS RE, or SRE include:

® Using em ssions testing data fromthe facility to support an SRE
even though the testing may not nmeet full QA/ QC procedures (e.g., triplicate
test runs). The closer the test results conformw th full QA QC procedures and
the closer the operating conditions during the test conformwth the
est abl i shed operating conditions for the facility, the nore supportable the
engi neeri ng judgenent will be.

® Applying em ssions testing data docunenting an SRE for one netal,
i ncl udi ng nonhazardous surrogate nmetals to another less volatile netal.

® Applying em ssions testing data docunenting an SRE fromone facility
to a simlar facility.

® Usi ng APCS vendor guarantees of renoval efficiency.
9.5 Restrictions on Use of Test Data

The neasurenent of an SRE or an APCS RE may be linmted by the detection
l[imts of the nmeasurenent technique. If the enmission of a pollutant is
undet ect abl e, then the cal cul ati on of SRE or APCS RE shoul d be based on the
lower linmt of detectability. An SRE or APCS RE of 100 percent is not
accept abl e.

Further, mass bal ance data of facility inputs, enissions, and
product s/ resi dues may not be used to support a partitioning factor, given the
i nherent uncertainties of such procedures. Partitioning factors other than the
default val ues nmay be supported based on engi neering judgenment, considering,
for example, process chem stry. Em ssions test data may be used to support an
engi neeri ng judgenent-based SRE, which includes both partitioning and APCS RE

9.5 References

1. Barton, R G, WD. Clark, and WR. Seeker. (1990) "Fate of Metals in
Wast e Conbustion Systenms". Conbustion Science and Technol ogy. 74, 1-6, p. 327

SECTI ON 10. 0 ALTERNATI VE METHODOLOGY FOR | MPLEMENTI NG METALS CONTROLS
10.1 Applicability

This method for controlling nmetals emni ssions applies to cenment kilns and
ot her industrial furnaces operating under interimstatus that recycle enission
control residue back into the furnace.

10. 2 I ntroduction

Under this method, cenent kilns and other industrial furnaces that
recycle em ssion control residue back into the furnace must conply with a kiln
dust concentration limt (i.e., a collected particulate matter (PM lint) for
each nmetal, as well as Iimts on the maxi num feedrates of each of the netals
in: (1) punpabl e hazardous waste; and (2) all hazardous waste.

The foll owi ng subsections describe how this method for controlling
netals enmissions is to be inplenented:

® Subsection 10.3 di scusses the basis of the method and the assunptions
upon which it is founded;
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® Subsection 10.4 provides an overview of the inplenentation of the
met hod;

® Subsection 10.5 is a step-by-step procedure for inplenmentation of the
met hod;

® Subsection 10.6 dascribes the conpliance procedures for this method;
and

® Appendi x A describes the statistical calculations and tests to be
used in the nethod.

10. 3 Basi s
The viability of this nethod depends on three fundanmental assunptions:

(1) Variations in the ratio of the metal concentration in the enmtted
particulate to the nmetal concentration in the collected kiln dust (referred to
as the enrichment factor or EF) for any given netal at any given facility will
fall within a normal distribution that can be experinmentally determ ned.

(2) The netal concentrations in the collected kiln dust can be
accurately and representatively nmeasured (using procedures specified in "Test
Met hods for Evaluating Solid Waste, Physical/Chem cal Methods" (SW846),

i ncorporated by reference in 40 CFR 260. 11).

(3) The facility will remain in conpliance with the applicable
particulate matter (PM em ssion standard.

G ven these assunptions. netal emissions can be related to the nmeasured
concentrations in the collected kiln dust by the foll ow ng equation:

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

Wher e:

ME is the netal emitted; PME is the particulate matter emitted; DMC is the
met al concentration in the collected kiln dust; and EF is the enrichnment
factor, which is the ratio of the netal concentration in the emtted
particulate matter to the netal concentration in the collected kiln dust.

This equation can be rearranged to cal cul ate a maxi num al | owabl e dust
nmetal concentration linmt (DMCL) by assuming worst-case conditions that: netal
em ssions are at the Tier IIl (or Tier Il) limt (see 40 CFR 266.106), and
that particul ate em ssions are at the particulate matter limt (PM):

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

The enrichment factor used in the above equation nust be deternined
experimentally froma mnimum of 10 tests in which netal concentrations are
measured in kiln dust and stack sanpl es taken sinmultaneously. This approach
provides a range of enrichnent factors that can be inserted into a statistica
distribution (t-distribution) to determ ne EFg, and EFy,, EFsy, is the val ue at
which there is a 95% confidence | evel that the enrichnent factor is belowthis
value at any given tine. Simlarly, EFg, is the value at which there is a 99%
confidence level that the enrichment factor is below this value at any given
time. EFg,, i s used to calculate the "violation" dust netal concentration limt
(DMCL,)
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>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

If the kiln dust metal concentration is just above this "violation"
limt, and the PMenm ssions are at the PMem ssions |imt, there is a 5%
chance that the netal em ssions are above the Tier Ill limt. In such a case
the facility would be in violation of the metal s standard.

To provide a margin of safety, a second, nore conservative kiln dust
metal concentration linmit is also used. This "conservative" dust metal
concentration limt (DMCL,) is calculated using a "safe" enrichment factor
(SEF). If EFg, is greater than two times the value of EFg, the "safe"
enrichment factor can be cal cul ated using Equation 4a:

SEF > 2 EFgg, (4a)

I f EFgy i S Nnot greater than two tines the val ue of EFy, the "safe"
enrichment factor can be cal cul ated using Equation 4b:

SEF > EFy, (4b)

In cases where the enrichment factor cannot be determ ned because the
kil n dust metal concentration is nondetectable, the "safe" enrichment factor
is as foll ows:

SEF = 100  (4c)

For all cases, the "conservative" dust netal concentration |limt is
cal cul ated using the foll ow ng equation:

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

If the kiln dust metal concentration at a facility is just above the

“conservative" limt based on that "safe" enrichment factor provided in
Equation 4a, and the PM em ssions are at the PMenm ssions linit, there is a 5%
chance that the metal em ssions are above one-half the Tier III limt. If the

kiln dust netal concentration at the facility is just above the "conservative"
[imt based on the "safe" enrichment factor provided in Equation 4b, and the
PM em ssions are at the PMenissions linit, there is a 1% chance that the
nmetal em ssions are above the Tier IIl Iimt. In either case, the facility
woul d be unacceptably close to a violation. If this situation occurs nore than
5% of the tine, the facility would be required to rerun the series of 10 tests
to determine the enrichment factor. To avoid this expense. the facility would
be advised to reduce its nmetals feedrates or to take other appropriate
nmeasures to maintain its kiln dust nmetal concentrations in conpliance with the
"conservative" dust metal concentration limts.

In cases where the enrichment factor cannot be determ ned because the
kil n dust netal concentration is nondetectable, and thus no EFg,, exists, the
"violation" dust nmetal concentration |limt is set at ten tines the
"conservative" limt:

DMCL, = 10 X DMCL, (6)
10. 4 Overvi ew

The flowchart for inplementing the nethod is shown in Figure 10.4-1. The
general procedure is as follows:
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® Follow the certification of preconpliance procedures described in
subsection 10.6 (to conply with 40 CFR 266. 103(b)).

® For each nmetal of concern, performa series of tests to establish the
rel ationship (enrichment factor) between the concentration of enitted netal
and the metal concentration in the collected kiln dust.

® Use the denonstrated enrichment factor, in conbination with the Tier
[1l (or Tier Il) metal enmission Iimt and the nost stringent applicable
particulate enmission Iimt, to calculate the "violation" and "conservative"
dust metal concentration limts. Include this information with the
certification of conpliance under 40 CFR 266.103(c).

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

® Performdaily and/or weekly nonitoring of the cement kiln dust netal
concentration to ensure (with appropriate QN QC) that the nmetal concentration
does not exceed either limt.

- If the cenment kiln dust netal concentration exceeds the "conservative"
l[imt nmore than 5% of the tine (i.e., nmore than three failures in |ast
60 tests), the series of tests to determ ne the enrichnent factor nust
be repeat ed.

- If the cement kiln dust netal concentration exceeds the "violation"
limt, a violation has occurred.

® Performquarterly tests to verify that the enrichnent factor has not
increased significantly. If the enrichment factor has increased, the series of
tests to determine the enrichment factor must be repeated.

10.5 I npl enent ati on Procedures

A step-by-step description for inplenmenting the method is provided
bel ow

(1) Prepare initial linmts and test plans.

® Determine the Tier Il netal emission limt. The Tier Il netal
em ssion limt nmay al so be used (see 40 CFR 266. 106) .

® Deternmine the applicable PMem ssion standard. This standard is the
nost stringent particulate em ssion standard that applies to the facility. A
facility may elect to restrict itself to an even nore stringent self-inposed
PM em ssion standard, particularly if the facility finds that it is easier to
control particulate emnmissions than to reduce the kiln dust concentration of a
certain nmetal (i.e., lead).

® Determ ne which nmetals need to be nonitored (i.e., all hazardous
nmetals for which Tier IIl emission limts are |lower than PMenission limts-
assum ng PMis pure netal).

® Foll ow the conpliance procedures described in Subsection 10. 6.

® Foll ow the guidelines described in SW846 for preparing test plans
and waste analysis plans for the foll owi ng tests:

- Conpliance tests to deternmine limts on netal feedrates in punpable
hazardous wastes and in all hazardous wastes (as well as to determ ne
ot her conpliance paraneters);
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Initial tests to determ ne enrichnent factors;

Quarterly tests to verify enrichment factors;

Anal ysi s of hazardous waste feedstreans; and

Daily and/ or weekly monitoring of kiln dust for continuing conpliance.
(2) Conduct tests to determ ne the enrichment factor

® These tests nmust be conducted within a 14-day period. No nore than

two tests may be conducted in any single day. If the tests are not conpleted
within a 14-day period, they nust be repeated.

® Sinultaneous stack sanples and kiln dust sanples nust be taken.

Stack sanpling nust be conducted with the multiple netals train
according to procedures provided in section 10.3 of this Methods Manual

Kil n dust sanpling nmust be conducted as follows:

Fol | ow the sanpling and anal ytical procedures described in SW846 and
the waste analysis plan as they pertain to the condition and
accessibility of the dust.

Sanpl es shoul d be representative of the last ESP or Fabric Filter in the
APCS seri es.

® The feedrates of hazardous netals in all punpabl e hazardous waste

streans and in all hazardous waste streans nust be nonitored during these

tests.

It is recormended (but not required) that the feedrates of hazardous

metals in all feedstreans al so be npnitored.

tests.

® At |east ten single (nonconposited) runs are required during the

The facility must follow a normal schedul e of kiln dust recharging for
all of the tests.

Three of the first five tests nust be conpliance tests in conformance
with 40 CFR 266.103(c); i.e., they must be used to determnm ne maxi mum
al l owabl e feedrates of netals in punpabl e hazardous wastes. and in al
hazardous wastes, as well as to determ ne other conpliance linits (see
40 CFR 266.103(c)(1)).

The remai ndar of the tests need not be conducted under full conpliance
test conditions; however, the facility nmust operate at its conpliance
test production rate, and it rmust burn hazardous waste during these
tests such that the feedrate of each metal for punpable and tota
hazardous wastes is at |east 25% of the feedrate during conpliance
testing. If these criteria, and those di scussed bel ow, are not net for
any paranmeter during a test, then either the test is not valid for
determ ning enrichment factors under this nmethod, or the conpliance
limts for that paranmeter nust be established based on these test
conditions rather than on the conpliance test conditions.

e Verify that conpliance em ssion linits are not exceeded.

Met al em ssions must not exceed Tier Il (or Tier Il) limts.



- PM em ssi ons nust not exceed the nost stringent of applicable PM
standards (or an optional self-inposed particul ate standard).

® The facility nust generate normal, marketable product using nornal
raw materials and fuels under normal operating conditions (for paraneters
ot her than those specified under this nethod) when these tests are conduct ed.

e Chrom um nmust be treated as a special case:

- The enrichment factor for total chromumis calculated in the sane way
as the enrichment factor for other netals (i.e., the enrichnent factor
is the ratio of the concentration of total chromumin the enitted
particulate matter to the concentration of total chromumin the
col l ected kiln dust).

- The enrichment factor for hexaval ent chromium (if nmeasured) is defined
as the ratio of the concentration of hexaval ent chromumin the entted
particulate matter to the concentration of total chromumin the
col l ected kiln dust.

(3) Use the enrichnent factors neasured in Step 2 to determ ne EFgy,
EFs,, and SEF.

® Cal cul ate EFg,, and EF,,, according to the t-distribution as described
i n Appendi x A

® Cal cul ate SEF by

- Equation 4a if EFg, is determinable and if EFy, is greater than two
times EFgg,

- Equation 4b if EFg,, is determ nable and if EFg, i s not greater than two
times EFg,

- Equation 4c if EFg,, i s not deterni nable.

The facility may choose to set an even nore conservative SEF to give
itself a larger margin of safety between the point where corrective action is
necessary and the point where a violation occurs.

(4) Prepare certification of conpliance.

® Cal cul ate the "conservative" dust nmetal concentration limt (DMCL,)
usi ng Equation 5.

- Chromumis treated as a special case. The "conservative" kil n dust
chrom um concentration limt is set for total chromum not for
hexaval ent chromium The limt for total chrom um nust be cal cul ated
using the Tier Il (or Tier Il) metal limt for hexaval ent chrom um

- If the stack sanples described in Step 2 were anal yzed for hexaval ent
chrom um the SEF based on the hexaval ent chrom um enrichnent factors
(as defined in Step 2) nust be used in this cal cul ation.

- I f the stack sanples were not anal yzed for hexaval ent chronmium then the
SEF based on the total chrom um enrichnment factor nmust be used in this
cal cul ati on.
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® Calculate the "violation" dust netal concentration limt (DMCL,) using
Equation 3 if EFs, i s determ nable, or using Equation 6 if EFg, i s not
det er m nabl e.
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- Chromumis treated as a special case. The "violation" kiln dust
chrom um concentration limt is set for total chromum not for
hexaval ent chromum The |limt for total chrom um nust be cal cul at ed
using the Tier Il (or Tier Il) metal linmt for hexaval ent chrom um

- If the stack sanples taken in Step 2 were anal yzed for hexaval ent
chromi um the EFg, based on the hexaval ent chrom um enrichment factor
(as defined in Step 2) should be used in this cal culation.

- If the stack sanples were not analyzed for hexaval ent chromium the EFg,,
based on the total chrom umenrichnent factor nust be used in this
cal cul ati on.

® Submt certification of conpliance.

® Steps 2-4 nust be repeated for recertification, which is required
once every 3 years (see § 266.103(d)).

(5) Monitor metal concentrations in kiln dust for continuing conpliance,
and maintain conpliance with all conpliance linits for the duration of interim
st at us.

® Metals to be nonitored during conmpliance testing are classified as
either "critical" or "noncritical" netals.

- Al metals nust initially be classified as "critical" nmetals and be
nonitored on a daily basis.

- A "critical" netal may be reclassified as a "noncritical" netal if its
concentration in the kiln dust remains bel ow 10% of its "conservative"
kiln dust netal concentration limt for 30 consecutive daily sanples.
“Noncritical" metals nmust be nonitored on a weekly basis.

- A "noncritical" nmetal nmust be reclassified as a "critical" nmetal if its
concentration in the kiln dust is above 10% of its "conservative" kiln
dust metal concentration |limt for any single daily or weekly sanple.

® Nonconpliance with the sanpling and anal ysis schedul e prescribed by
this method is a violation of the netals controls under § 266. 103.

® Foll ow the sanpling, conpositing, and anal ytical procedures described
in this method and in SW846 as they pertain to the condition and
accessibility of the kiln dust.

® Foll ow the sane procedures and sanple at the sane | ocations as were
used for kiln dust sanples collected to deternmine the enrichnment factors (as
di scussed in Step 2).

® Sanpl es nmust be collected at | east once every 8 hours, and a daily
conposite nmust be prepared according to SW846 procedures.

- At | east one conposite sanple is required. This sanple is referred to as
the "required" sanple.

- For QA/ QC purposes, a facility may elect to collect two or nore
addi ti onal sanmples. These sanples are referred to as
the "spare" sanples. These additional sanples must be collected over the
same time period and according to the sane procedures as those used for
the "required" sanple.

- Sanples for "critical" nmetals nust be daily conposites.
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- Sanples for "noncritical" metals nust be weekly conposites. These
sanmpl es can be conposites of the original 8-hour sanples, or they can be
conposites of daily conposite sanpl es.

® Analyze the "required" sanple to determ ne the concentration of each
nmet al .

- Thi s anal ysis nust be conpleted within 48 hours of the close of the
sampling period. Failure to nmeet this schedule is a violation of the
netal s standards of § 266. 103.

e |[f the "conservative" kiln dust nmetal concentration |imt is exceeded
for any metal, refer to Step 8.

e |[f the "conservative" kiln dust netal concentration limt is not
exceeded, continue with the daily or weekly nonitoring (Step 5) for the
duration of interim status.

® Conduct quarterly enrichment factor verification tests, as described
in Step 6.

(6) Conduct quarterly enrichnent factor verification tests.

® After certification of conpliance with the metals standards, a
facility nust conduct quarterly enrichment factor verification tests every
three nonths for the duration of interimstatus. The first quarterly test nust
be conpleted within three nonths of certification (or recertification). Each
subsequent quarterly test nmust be conpleted within three nonths of the
preceding quarterly test. Failure to neet this schedule is a violation

® Sinultaneous stack sanples and kiln dust sanples nust be coll ected.

® Foll ow the sane procedures and sanple at the sanme | ocations as were
used for kiln dust sanples and stack sanples collected to deternine the
enrichment factors (as discussed in Step 2).

e At |east three single (nonconposited) runs are required. These tests
need not be conducted under the operating conditions of the initial conpliance
test; however, the facility must operate under the foll ow ng conditions:

- It nust operate at conpliance test production rate.

- It nust burn hazardous waste during the test, and for the 2-day period
i medi ately preceding the test, such that the feedrate of each netal for
punpabl e and total hazardous wastes consist of at |east 25% of the
operating limts established during the conpliance test.

- It nust remain in conpliance with all conpliance paraneters (see §
266.103(c)(1)).

- It nust follow a normal schedul e of kiln dust recharging.

- It nust generate normal nmarketabl e product fromnormal raw materials
during the tests.

(7) Conduct a statistical test to deternine if the enrichnent factors
measured in the quarterly verification tests have increased significantly from
the enrichment factors determined in the tests conducted in Step 2. The
enrichment factors have increased significantly if all three of the follow ng
Criteria are met:
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® By applying the t-test described in appendix A it is determ ned that
the enrichment factors nmeasured in the quarterly tests are not taken fromthe
same popul ation as the enrichment factors measured in the Step 2 tests;

® The EFg,, cal culated for the conbined data sets (i.e., the quarterly
test data and the original Step 2 test data) according to the t-distribution
(described in appendix A) is nore than 10% hi gher than the EFy, based on the
enrichment factors previously neasured in Step 2; and

® The highest nmeasured kiln dust netal concentration recorded in the
previous quarter is nmore than 10% of the "violation" kiln dust concentration
limt that would be calculated fromthe conbi ned EFy,,

If the enrichnent factors have increased significantly, the tests to
determ ne the enrichnent factors nust be repeated (refer to Step 11). If the
enrichment factors have not increased significantly, continue to use the kiln
dust metal concentration |limts based on the enrichnent factors previously
measured in Step 2, and continue with the daily and/or weekly nonitoring
described in Step 5.

(8) If the "conservative" kiln dust netal concentration limt was
exceeded for any netal in any single analysis of the "required" kiln dust
sampl e, the "spare" sanples corresponding to the sanme period nay be anal yzed
to determine if the exceedance was due to a sanpling or analysis error

e |[f no "spare" sanples were taken, refer to Step 9.

e |f the average of all the sanples for a given day (or week, as
applicable) (including the "required" sanple and the "spare" sanples) does not
exceed the "conservative" kiln dust metal concentration linmt, no corrective
neasures are necessary; continue with the daily and/or weekly nmonitoring as
described in Step 5.

e |f the average of all the sanples for a given day (or week, as
appl i cabl e) exceeds the "conservative" kiln dust netal concentration limt,
but the average of the "spare" sanples is below the "conservative" kiln dust
metal concentration linmit, apply the Qtest, described in appendix A to
det erm ne whether the "required" sanple concentration can be judged as an
outlier.

- If the "required" sanple concentration is judged an outlier,no
corrective nmeasures are necessary; continue with the daily and/or weekly
noni toring described in Step 5.

- If the "required" sanple concentration is not judged an outlier, refer
to Step 9.

(9) Determine if the "violation" kiln dust metal concentration has been
exceeded based on either the average of all the sanples collected during the
24-hour period in question, or if discarding an outlier can be statistically
justified by the Qtest described in appendix A on the average of the
remai ni ng sanpl es.

e |[f the "violation" kiln dust netal concentration limt has been
exceeded, a violation of the nmetals controls under 8 266.103(c) has occurred.
Notify the Director that a violation has occurred. Hazardous waste may be
burned for testing purposes for up to 720 operating hours to support a revised
certification of conpliance. Note that the Director may grant an extension of
the hours of hazardous waste burning under § 266.103(c)(7) if additiona
burning tine is needed to support a revised certification for reasons beyond
the control of the owner or operator. Until a revised certification of
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conpliance is subnmtted to the Director, the feedrate of the nmetals in
violation in total and punpabl e hazardous waste feeds is linmted to 50% of the
previous conpliance test limts.

e |[f the "violation" kiln dust netal concentrati on has not been
exceeded:

- If the exceedance occurred in a daily conposite sanple, refer to Step
10.

- If the exceedance occurred in a weekly conposite sanple, refer to Step
11.

(10) Determine if the "conservative" kiln dust netal concentration limt
has been exceeded nore than three tines in the | ast 60 days.

e |[f not, log this exceedance and continue with the daily and/or weekly
nonitoring (Step 5).

e |[f so, the tests to determine the enrichment factors must be repeated
(refer to Step 11).

® This determ nation is made separately for each netal; For exanple,

- Three exceedances for each of the ten hazardous netals are all owed
wi thin any 60-day period.

- Four exceedances of any single netal in any 60-day period is not
al | owed.

® This determ nation should be made daily, beginning on the first day
of daily nonitoring. For exanple, if four exceedances of any single netal
occur in the first four days of daily nobnitoring, do not wait until the end of
the 60-day period; refer imediately to Step 11

(11) The tests to determ ne the enrichment factor nmust be repeated if:
(1) Mre than three exceedances of the "conservative" kiln dust netal
concentration limt occur within any 60 consecutive daily sanples; (2) an
excursion of the "conservative" kiln dust netal concentration limt occurs in
any weekly sample; or (3) a quarterly test indicates that the enrichnent
factors have increased significantly.

® The facility nust notify the Director if these tests nust be
repeat ed.

® The facility has up to 720 hazardous-wast e-burni ng hours to
redeterm ne the enrichment factors for the nmetal or netals in question and to
recertify (beginning with a return to Step 2). During this period, the
facility nust reduce the feed rate of the nmetal in violation by 50% If the
facility has not conpleted the recertification process within this period, it
must stop burning or obtain an extension. Hazardous waste burning may resune
only when the recertification process (ending with Step 4) has been conpl et ed.

® Meanwhile, the facility must continue with daily kiln dust nmetals
nonitoring (Step 5) and must remain in conpliance with the "violation" kiln
dust metal concentration limts (Step 9).
10. 6 Preconpliance Procedures

Cenent kilns and other industrial furnaces that recycle enission contro
resi due back into the furnace nmust conply with the same certification
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schedul es and procedures (with the few exceptions described bel ow) that apply
to other boilers and industrial furnaces. These schedul es and procedures, as
set forth in 8 266.103, require no later than the effective date of the rule,
each facility submt a certification which establishes preconpliance linits
for a nunber of conpliance parameters (see § 266.103(b)(3)), and that each
facility imediately begin to operate under these limts.

These preconpliance lints nust ensure that interimstatus em ssions
limts for hazardous netals, particulate matter, HCl, and C, are not likely
to be exceeded. Determ nation of the values of the preconpliance limts nust
be made based on either (1) conservative default assunptions provided in this
Met hods Manual, or (2) engineering judgenent.

The flowchart for inplementing the preconpliance procedures is shown in
Figure 10.6-1. The step-by-step preconpliance inplenmentation procedure is
descri bed bel ow. The preconpliance inplementation procedures and nunbering
schene are simlar to those used for the conpliance procedures described in
Subsection 10.5.

(1) Prepare initial linmts and test plans.

® Determine the Tier Il netal emission limt. The Tier Il netal
em ssion limt nmay also be used (see 40 CFR 266. 106) .

® Deternine the applicable PMem ssion standard. This standard is the
nost stringent particulate em ssion standard that applies to the facility. A
facility may elect to restrict itself to an even nore stringent self-inposed
PM em ssion standard, particularly if the facility finds that it is easier to
control particulate enissions than to reduce the kiln dust concentration of a
certain nmetal (i.e., lead).

® Deternmine which nmetals need to be nonitored (i.e., all hazardous
nmetals for which Tier IIl emission limts are |lower than PMenission limts,
assum ng PMis pure netal).

® Foll ow the procedures described in SW846 for preparing waste
anal ysis plans for the foll owi ng tasks:

- Anal ysi s of hazardous waste feedstreans.

- Daily and/ or weekly nmonitoring of kiln dust concentrations for
conti nui ng conpl i ance.

(2) Determine the "safe" enrichnent factor for preconpliance. In this
context, the "safe" enrichment factor is a conservatively high estimte of the
enrichment factor (the ratio of the emitted netal concentration to the netal
concentration in the collected kiln dust). The "safe" enrichment factor nust
be cal cul ated fromeither conservative default values, or engineering
j udgenent .

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

® Conservative default values for the "safe" enrichnment factor are as
foll ows:

- SEF = 10 for all hazardous nmetals except nercury. SEF = 10 for antinony,
arsenic, barium beryllium cadm um chromium |ead, silver, and
thal lium

- SEF = 100 for mercury.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

® Engi neering judgerment may be used in place of conservative default
assunptions provided that the engineering judgenment is defensible and properly
docunented. The facility nust keep a witten record of all assunptions and
cal cul ati ons necessary to justify the SEF. The facility nust provide this
record to EPA upon request and nust be prepared to defend these assunptions
and cal cul ati ons.

Exanpl es of situations where the use of engineering judgenent is
appropriate include:

- Use of data from preconpliance tests;

- Use of data from previous conpliance tests; and

- Use of data fromsinilar facilities
(3) This step does not apply to preconpliance procedures.
(4) Prepare certification of preconpliance.

® Cal cul ate the "conservative" dust nmetal concentration limt (DMCL,)
usi ng Equation 5.

® Submt certification of preconpliance. This certification nust
i ncl ude preconpliance limts for all conpliance paraneters that apply to other
boil ers and industrial furnaces (i.e., those that do not recycle enission
control residue back into the furnace) as listed in § 266.103(b)(3), except
that it is not necessary to set preconpliance lints on maxi mum feedrate of
each hazardous netal in all conbined feedstreans.

® Furnaces that recycle collected PMback into the furnace (and that
elect to conmply with this method (see § 266.103(c)(3)(ii)) are subject to a
speci al preconpliance paraneter, however. They nust establish preconpliance
limts on the maxi num concentration of each hazardous nmetal in collected kiln
dust. (which must be set according to the procedures described above).

(5) Monitor metal concentration in kiln dust for continuing conpliance,
and maintain conpliance with all preconpliance linits until certification of
conpl i ance has been subnitted.

e Metals to be nonitored during preconpliance testing are classified as
either "critical" or "noncritical" netals.

- Al metals nust initially be classified as "critical" nmetals and be
nonitored on a daily basis.

- A "critical" netal may be reclassified as a "noncritical" netal if its
concentration in the kiln dust remains bel ow 10% of its "conservative"
kiln dust netal concentration limt for 30 consecutive daily sanples.
"Noncritical" metals nmust be nonitored on a weekly basis, at a mininum

- A "noncritical" nmetal nmust be reclassified as a "critical" nmetal if its
concentration in the kiln dust is above 10% of its "conservative" kiln
dust metal concentration |limt for any single daily or weekly sanple.

@ |t is aviolation if the facility fails to analyze the kiln dust for
any "critical" netal on any single day or for any "noncritical" netal during
any single week, when hazardous waste is burned.
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® Foll ow the sanpling, conpositing, and anal ytical procedures described
in this method and in SW846 as they pertain to the condition and
accessibility of the kiln dust.

® Sanpl es nmust be collected at | east once every 8 hours, and a daily
conposite prepared according to SW846 procedures.

- At | east one conposite sanple is required. This sanple is referred to as
the "required" sanple.

- For QA/ QC purposes, a facility may elect to collect two or nore
addi ti onal sanmples. These sanples are referred to as the "spare"
sanmpl es. These additional sanples must be collected over the sane tine
peri od and according to the sanme procedures as those used for the
"required" sanple.

- Sanples for "critical" nmetals nust be daily conposites.

- Sanples for "noncritical" metals nust be weekly conmposites, at a
m ni mum These sanpl es can be conposites of the original 8-hour sanples,
or they can be conposites of daily conposite sanples.

® Analyze the "required" sanple to determ ne the concentration of each

- Thi s anal ysis nust be conpleted within 48 hours of the close of the
sampling period. Failure to nmeet this schedule is a violation

e |[f the "conservative" kiln dust nmetal concentration |imt is exceeded
for any metal, refer to Step 8.

e |[f the "conservative" kiln dust netal concentration limt is not
exceeded, continue with the daily and/or weekly nonitoring (Step 5) for the
duration of interim status.

(6) This step does not apply to preconpliance procedures.
(7) This step does not apply to preconpliance procedures.

(8) If the "conservative" kiln dust netal concentration linmt was
exceeded for any netal in any single analysis of the "required" kiln dust
sampl e, the "spare" sanples corresponding to the sanme period nay be anal yzed
to determine if the exceedance is due to a sanpling or analysis error

e |[f no "spare" sanples were taken, refer to Step 9.

e |f the average of all the sanples for a given day (or week, as
applicable) (including the "required" sanple and the "spare" sanples) does not
exceed the "conservative" kiln dust metal concentration linmt, no corrective
neasures are necessary; continue with the daily and/or weekly nmonitoring as
described in Step 5.

e |f the average of all the sanples for a given day (or week, as
appl i cabl e) exceeds the "conservative" kiln dust netal concentration limt.
but the average of the "spare" sanples is below the "conservative" kiln dust
metal concentration linmit, apply the Qtest, described in appendix A to
det erm ne whether the "required" sanple concentration can be judged as an
outlier.
- If the "required" sanple concentration is judged an outlier. no
corrective nmeasures are necessary; continue with the daily and/or weekly
noni toring described in Step 5.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

- If the "required" sanple concentration is not judged an outlier, refer
to Step 10.

(9) This step does not apply to preconpliance procedures.

(10) Determine if the "conservative" kiln dust netal concentration limt
has been exceeded nore than three tines in the | ast 60 days.

e |[f not, log this exceedance and continue with the daily and/or weekly
nonitoring (Step 5).

e |[f so, the tests to determine the enrichment factors nmust be repeated
(refer to Step 11).

® This determination is made separately for each nmetal; for exanple

- Three exceedances for each of the ten hazardous netals are all owed
wi thin any 60-day period.

- Four exceedances of any single netal in any 60-day period is not
al | owed.

® This determ nation should be made daily, beginning on the first day
of daily nonitoring. For exanple, if four exceedances of any single netal
occur in the first four days of daily nonitoring, do not wait until the end of
the 60-day period; refer imediately to Step 11

(11) A revised certification of preconpliance nmust be subnmitted to the
Director (or certification of conpliance nmust be submitted) if: (1) Mre than
three exceedances of the "conservative" kiln dust netal concentration linit
occur within any 60 consecutive daily sanples; or (2) an exceedance of the
"“conservative" kiln dust netal concentration limt occurs in any weekly
sanmpl e.

® The facility nust notify the Director if a revised certification of
preconpl i ance nmust be submtted.

® The facility has up to 720 waste-burning hours to subnit a
certification of conpliance or a revised certification of preconpliance.
During this period, the feed rate of the netal in violation nust be reduced by
50% In the case of a revised certification of preconpliance, engineering
j udgenent nust be used to ensure that the "conservative" kiln dust netal
concentration will not be exceeded. Exanples of how this goal night be
acconpl i shed i ncl ude:

- Changi ng equi prrent or operating procedures to reduce the kiln dust netal
concentration;

- Changi ng equi pment or operating procedures, or using nore detailed
engi neeri ng judgenent, to decrease the estimted SEF and thus increase
the "conservative" kiln dust netal concentration limt;

- I ncreasing the "conservative" kiln dust netal concentration linmit by
i mposing a stricter PM em ssions standard; or

- Increasing the "conservative" kiln dust netal concentration linmit by
performing a nore detailed risk assessment to increase the netal
emission linmts.

® Meanwhile, the facility must continue with daily kiln dust nmetals
nonitoring (Step 5).
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Appendi x A to Appendix | X to Part 266-Statistics
A.1 Determnation of Enrichment Factor

After at least 10 initial em ssions tests are perforned, an enrichnent
factor for each metal nust be determ ned. At the 95% confidence |evel, the
enrichment factor, EFg,s, is based on the test results and is statistically
determ ned so there is only a 5% chance that the enrichnment factor at any

given time will be larger than EFg, Simlarly, at the 99% confidence |evel,
the enrichment factor, EFs, is statistically determ ned so there is only a 1%
chance that the enrichnment factor at any given tinme will be larger than EFg,

For a large nunber of sanples (n > 30), EFy, i s based on a nor nal
di stribution, and is equal to:

EFgs, = EF + z, F (1)
wher e:

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

For a 95% confidence level, z, is equal to 1.645.

For a small nunber of sanples (n < 30), EFg, i s based on the t -
di stribution and is equal to:

EFgs, = EF + t. S (4)
where the standard deviation, S, is defined as:

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

t., is a function of the number of sanples and the confidence level that is
desired. It increases in value as the sanple size decreases and the confidence
| evel increases. The 95% confidence level is used in this method to cal cul ate
the "violation" kiln dust netal concentration limt; and the 99% confidence
level is sonetinmes used to calculate the "conservative" kiln dust netal
concentration limt. Values of t, are shown in table A-1 for various degrees

of freedom (degrees of freedom = sanple size-1) at the 95% and 99% confi dence
| evel s. As the sanple size approaches infinity, the normal distribution is
appr oached.

A. 2 Conparison of Enrichnent Factor G oups

To determine if the enrichnment factors neasured in the quarterly tests
are significantly different fromthe enrichment factors determined in the
initial Step 2 tests, the t-test is used. In this test, the value t .

>>>> See the acconpanyi ng hardcopy volume for non-nmachi ne-readabl e data that
appears at this point. <<<<

Table A-1.-T-Distribution

n-1 or n; + N,-2 t o5 t g9
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1 6.31 31.82
2 2.92 6. 96
3 2.35 4.54
4 2.13 3.75
5 2.02 3. 36
6 1.94 3.14
7 1.90 3.00
8 1. 86 2.90
9 1.83 2.82
10 1.81 2.76
11 1. 80 2.72
12 1.78 2.68
13 1.77 2. 65
14 1.76 2.62
15 1.75 2.60
16 1.75 2.58
17 1.74 2.57
18 1.73 2.55
19 1.73 2.54
20 1.72 2.53
25 1.71 2.48
30 1.70 2. 46
40 1.68 2.42
60 1. 67 2.39
120 1. 66 2. 36
o0 1. 645 2.33
(n, - 1)S2 + (n, - 1)S,
2
F, = 1/ 2 (7)

n, +n, - 2

is conpared to t,;, at the desired confidence |evel. The 95% confi dence | eve
is used in this nmethod. Values of t.,, are shown in table A-1 for various
degrees of freedom (degrees of freedomn, + n, - 2) at the 95% and 99%
confidence levels. If t . is greater then t.,,, it can be concluded with 95%
confidence that the two groups are not fromthe sanme popul ati on.

A. 3 Rejection of Data

If the concentration of any hazardous netal in the "required" kiln dust
sampl e exceeds the kiln dust metal concentration linmt, the "spare" sanples
are analyzed. If the average of the conbined "required" and "spare" values is
still above the linmit, a statistical test is used to decide if the upper value
can be rejected.

The "Qtest" is used to determine if a data point can be rejected. The
di fference between the questionable result and its neighbor is divided by the
spread of the entire data set. The resulting ratio, Q. IS then conpared
with rejection values that are critical for a particul ar degree of confidence,
where Qp. 1 S:

Dlvchighest - Dlvcnext

hi ghest

me = (8)
DNChi ghest ~ DNCIowest

The 90% confidence |evel for data rejection is used in this method. Table A-2
provi des the values of Q,;, at the 90% confidence level. If Q. IS larger than




Q.;,» the data point can be discarded. Only one data point froma sanple group
can be rejected using this nethod.

Table A-2.-Critical Values for Use in the Q Test

n Qrit

POO~NO U W
CCO0O00000

>>>> End of File FRO4C. This article is continued in File FR94D. <<<<
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