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ESTQO LIBRE ASOCIADO DE Pl&(TO RICO
OFICINA DE LA GOBERNADORA

Junta de Calidad Ambiental

De acuerdo con la Ley sobre Politica Publica Ambiental (Ley Numero 9 del 18 de junio de 1970,
segun enmendada) y la Ley Federal de Aire Limpio Secciones 111 (d) y 129, seglin enmendadas
(42 U.8.C.A. §§ 7411 (d} y 7429) se han enmendado las

REGLAS 102 Y 405 DEL .
REGLAMENTO PARA EL CONTROL DE LA CONTAMINACION
ATMOSFERICA

Estas enmiendas fueron promulgadas por la Resolucion R-2001-02-07 del 20 de febrero del 2001
con ¢l propésito de proteger la calidad natural del aire y para prevenir, eliminar y controlar la
contaminacién atmosférica; para establecer normas y requisitos para la prevenci6n, eliminacién y

control de la contaminacién atmosférica debido a las emisiones generadas por los Incineradores
de Desperdicios Biomédicos/Hospitalarios.
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gorgue Marrero Huertas
Vice —Presidente
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] A. Morales Ramos
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Velando por la pureza que usted desea, en el ambiente que le roden
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REVISION A LA REGLA 102 - DEFINICIONES

Administrador

Signiﬁca el Adrﬁinistrador de la Agencia Federal de Proteccion Ambiental (APA).V
'Admini_sfrador de la Instalacién

Significa la persona a cargo de comprar, mantener y operar el IDBH o el rcpreseritante del duefio u
operador responsable del manejo del IDBH. Los titulos alternos pueden incluir director. de la
instalacién o vicepresidente de servicios de apoyo.

Agente‘lnfecciosd (Para propésitos-dé la Regla 405)

Significa cualquier o_rg'anis'nio (como un virus o baéteria) capaz de transmitirse por medio de
invasion y reproduccion en tejidos corporales y capaz de causar enfermedades o impactos adversos
a la salud en humanos. '

Amperaje o Caballaje Minimo

Significa el 90 porciento del promedio de tres horas mas alto, del caballaje o0 amperaje al lavador de
gases himedo (tomedo por lo menos una vez cada minuto) medido durante la prueba de
funcionamiento mas reciente para demostrar cumplimiento con los limites de emisién aplicables.
APA

Significa la Agencia Federal de Proteccién Ambiental.

Area Estadistica Metropolitana Estindar (AEME)

Significa cualquiera de las 4reas registradas en el Boletin de OMB, Num. 93-17 titulado Definiciones
Estadisticas Revisadas para las Areas Metropolitanas (Revised Statistical Definitions for
Metropolitan Areas) del 30 de junio de 1993,

Caida en presién minima a través del lavador de gases hiimedo

Significa el 90 porciento del promedio de tres horas mds alto de la caida en presidn a través del

lavador de gases hiimedo (tomado por lo menos una vez cada minuto) medido durante la prueba de

funcionamiento més reciente para demostrar cumplimiento con el limite de emisi6én de materia
particulada (MP), '

Camara Primaria

Significa la camara de un IDBH que recibe desperdicios, en la cual se encienden los desperdicios y
de donde se remueven las cenizas. : ' '
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Céamara Secundaria

Significa un componente del IDBH que recibe los gases de combustion de la cdmara primaria y en
donde se completa el proceso de combustlon

Cantidad Méxima de Carga

-Significa: - _ _ ‘ o
(1) ParaIDBH continuos e intermitentes, 110 porciento de la cantidad de carga promedio
de tres horas mas baja medida durante [a prueba de funcionamiento més reciente para
demostrar cumpllmzento con todos los limites de emision aplicables.

(2)  ParaIDBH por tandas, 110 porciento de la cantidad diaria de carga mAs ba_]a medida
durante la prueba de funcionamiento mas reciente para demostrar cumpllrruento con
todos los limites de emision aplicables.

Capacidad M4xima por disefio para la quema de desperdicios
Significa:

(1)  Para IDBH intermitentes y continuos,
| - C=P, x 15,000/8.500

donde:
C = capacidad del IDBH, Ibs/hora
P, = volumen de la cdmara primaria, ft’
15,000 = factor de la cantidad de descarga de calor de 1a cémara
primaria, Utb/ft*/hora
~8500 = ‘valor estandar de quema de desperdicios, Utb/Ib
(2) Para IDBH por tandas,
- C=P,x4.5/8
donde:.
C = capacidad de] IDBH, Ibs/hora
P, = volumen de la cémara primaria, ft*
45 = densidad de los desperdicios, 1bs/ft*

8 = horas de operacitn tipicas de un IDBH por tandas, horas
Comienzo de Proceso de Incineracién (Startup)
Significa el periodo de tiempo entre la activacion del sistema y la primera carga a la unidad. Para
los IDBH por tandas, el comienzo del proceso de incineracion serd el periodo de tiempo entre la
dctivacion del sistema y el momento en que se enciende el deSpe;'dicio.

- Condicién Estindar

Significa una temperatura de 20°C y una presion de 101.3 kilopascales.
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Contaminante Designado

Significa cualquier contaminante anﬁosférico' cuyas emisiones estin sujetas a un estindar de
funcionamiento para fuentes estacionarias nuevas, pero para ¢l cual no se hayan emitido oriterios de
calidad de aire y no esté incluido en la lista publicada bajo la Seccién 108(a) o 112(b) 1_)(A) de la
Ley. _ R . _ _

‘Chimenea Auxiliar (Bypass Stack)

Significa aparato utilizado para descargar gases de coﬁ_lbustic')n para evitar un dafio sevef_o al equipo
de control de contaminacion atmosférica u otro equipo.

Desperdicios Biomédicos (Para propdésitos de la Regla 405)

Significa cualquier desperdicio generado en el diagnéstico, tratamiento o inmunizacion de seres
‘humanos o animales en investigaciones relacionadas o en la produccién o prueba de productos
biol6gicos mencionados a continuacién:

(1)  Cultivos y cepas de agentes infecciosos y productos biolégicos asociados incluyendo:
cultivos de laboratorios médicos y patolégicos; cultivos y cepas de agentes
infecciosos de laboratorios industriales y de investigacion; desperdicios de la
produccién de productos biolégios; vacunas vivas o atenuadas descartadas; platos de
cultivos y mecanismos para transferir, inocular y mezclar cultivos. -

(2)  Desperdicios patolégicos humanos incluyendo tejidos, drganos, partes del cuerpo y
fluidos corporales que son removidos durante cirugfas o autopsia u ofros
procedimientos médicos y muestras de fluidos corporales y SUS envases.

3) Sangre humana y productos derivados de sangre incluyendo:

@) sangre humana desechada en su estado liquido;
(ii)  productos derivados de sangre;
(iii) - materiales saturados y/o goteando sangre humana; o :
(iv)  materiales que estuvieron saturados y/o goteando sangre humana que al
* presente se encuentran cubiertos de sangre seca incluyendo sueros, plasma y
otros componentes sanguineos y sus recipientes, los cuales han sido usados
- 0 se han intentado utilizar en el cuidado de pacientes, andlisis y prueba de
laboratorio o el desarrollo de productos farmacéuticos. Se incluyen en esta
categoria las bolsas intravenosas. '

(4)  Objetos filosos que han sido utilizados en el cuidado o tratamiento de pacientes
humanos o animales, o en laboratorios médicos, de investigacién o industriales,
incluyendo agujas hipodérmicas, jeringuillas (con o sin aguja), probetas, hojas de
escalpelos, ampolletas, agujas adheridas a tubos y platos de cultivo
(independientemente de la presencia de agentes infecciosos). Este tipo de
desperdicio incluye otros tipos de objetos de cristal que estuvieron en contacto con
agentes infecciosos, tales como laminillas de microscopio desechadas y cubre
objetos. ' -
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(5)  Desperdicios de animales incluyendo restos de animales contaminados, partes del’
cuerpo y cualquier material colocado en el lugar donde se mantienen o duermen
animales cuande se conoce que los mismos han estado expuestos a agentes
infecciosos durante trabajos de investigacién (incluyendo los realizados en hospitales
veterinarios), en ¢l desarrollo de productos biolégicos o en pruebas realizadas a -
productos farmacéuticos. :

(6) Desperdlclos de " aislamiento mcluyendo biolégicos y materiales desechados :
contaminados con sangre, excreciones, exudados o secreciones de seres humanos que
son aislados para proteger a otros de la posible transmisién de enfermedades

contagiosas, o de animales de los cuales se tenga conocimiento fueron infectados con
enfennedades contag:osas

€)) Ob_]etos cortantes o punzantes desechados que no hayan sido utilizados mcluyendo :
agujas hipodérmicas, agujas de sutura, jeringuillas y hojas de escalpelo.

La definicién de desperdicios biomédicos no incluye desperdicios peligrosos identificados o
registrados bajo las reglamentaciones en el 40 CRF 261; desperdicios domésticos, segiin definidos
en ¢l'40 CRF 261.4(b)(1); cenizas producto de la incineracién de desperdicios biomédicos, una vez -
se completa el proceso de incineracién; cuerpos, restos y partes anatémicas humanas que van a ser
enterrados o cremados; y materiales provenientes de sistema de alcantarillado doméstico -
identificados en el 40 CRF 261.4 (a)(I)

Desperdicios de Bajo vael de Radloact:wdad

- Significa desperdicios que contienen nuclidos radioactivos que principalmente emitan radiacién beta
y gama o ambas, en concentraciones o cantidades que excedan los estandares federales o estatales
- aplicables para escapes no limitados, Los desperdicios de bajo nivel de radioactividad no son
desperdicios de un alto nivel de radioactividad, combustible nuclear consumido o material derivado
segiin definidos por la Ley Federal de Energia Atomica de 1954 (42U.S.C. 2014 (e)(2)).

Desperdicios Hospitalarios

Significa desperdicios geh_erados en un hospital, excepto articulos no usados de\(uéltos al fabricante,
La definicién de desperdicios hospitalarios no incluye cuerpos, partes anatdmicas y restos humanos
a ser enterrados en un cementerio o cremados.

Desperdicios Patolégicos (Para propésitos de Ia Regla 405)

’Sl gnifica desperdicios que contengan sélo restos de seres humanos o animales, partes anatémicas
Y/o tejidos, las bolsas o contenedores utilizados para recoger y transportar el desperdicio y cualguier
material colocado en el lu;__ar donde se mantienen o duermen animales (si aplica).

Desperdicios Quimioterapéuticos

Significa desperdicios generados en la produccién o uso de agentes antineoplasticos utilizados para
detener o invertir el crecimiento de células malignas.

[
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Dia de Operacién

Significa un periodo de 24 hotas, entre las 12:00 de la medianoche y la medianoche del préximo dia
durante el cual se quemé cualquier cantidad de desperdicios biomédicos y hospitalarios en el IDBH,

7 Dloxmas!furanos

Signiﬁca_ emisiones combinadas de tetra- a oéta-clorodibenzo-péra dioxinas y dibehz'oﬁuanbs
medidas por el Método de Referencia 23 de 1a APA.

Fase de Aire Maximo (High-air Phase)

‘Significa Ia etapa en el ciclo de operacién de una tanda cuando la cémara primaria alcanza y
mantiene las temperaturas méximas de operacidn.

Filtro de Tela o Colector de'polvo' (Baghause)

Slgmﬁca sistema de control de contaminacién afiadido que remueve materia particulada (MP) y
emlslones de metales no vaporosos al pasar el gas de la caldera a través de bolsas filtrantes.

Fin del Proceso de Incineracidn (Shutdown) (Para propésitos de la Regla 405)

Significa periodo que sigue luego que se ha consumido todo el desperdicio en la cimara primaria.-
Para los IDBH continuos, el fin del proceso de incineracién comenzarg no menos de 2 horas luego
‘de cargar el incinerador por ultima vez. Para los IDBH intermitentes, el fin del proceso de
incineracién comenzard no menos de 4 horas luego de cargar el incinerador por tltima vez. Para los
IDBH por tandas, el ﬁn del proceso de incineracién comenzara no menos. de 5 horas luego de
-completada la fase de aire méximo en la combustion,

Fluidos Corporales (Para propésites de la Reglé 405)

 Significa liguidos emanados o derivados de seres humanos y limitados a sangre: dialitico, amniético,
cerebro espinal, sinovial, pleural, fluidos peritoneales y pericardiales, semen y secreciones vaginales.

Hospital

Significa cualquier instalacién que tenga una facultad médica orgamzada, ‘mantenga por lo menos
6 camillas para enfermos residentes y donde la funci6n principal de la institucién sea proveer
servicios de diagnostico y terapéuticos a pacientes y cuidado continuo a pacientes humanos que no
estén relacionados y que permanezcan en la institucién un promedio en exceso de 24 horas por
admisién. * Esta definicién no 1ncluye instalaciones que se dediquen exclusivamente a proveer
servicios de asilo o convalescencia a pacientes humanos que generalmente no esten enfermos de
gravedad pero que requ1eren supervision médlca contmua
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IDBH Continuo

Significa un IDBH diseflado de forma que se puedan cargar desperdicios y remover las cemzas
durante el proceso de combustion.

IDBH Grande

Significa: -
(1)  Excepto segiin se provee en el inciso ).

(i) Un IDBH cuya capacldad méxima por disefio para la quema de desperdlcms '
es mayor de 500 libras por hora; o

(ii) Un IDBH continuo o intermitente cuya cantidad de carga maxima de
desperdlclos es mayor de 500 libras por hora; o

(iii) Un IDBH por tandas cuya cantidad maxima de carga de desperdwlos es-
mayor de 4,000 libras por dia.

2) Los siguientes no son IDBH grandes:

i) Un IDBH continuo o intermitente cuya cantidad méx1ma de carga de
desperdicios es menor o igual a 500 libras por hora;

(ii) Un IDBH por tandas cuya cantidad maxima de carga de desperdicios es
menor o igual a 4,000 libras por dia.

'IDBH'In'termitente

S1gmﬁca un IDBH disefiado de forma tal que se puedan cargar desperdicios pero no remover - las _
cenizas durante el proceso de combustion.

IDBH Mediano

Significa: .
(D Excepto segiin se provee en el inciso (2),

(i) Un IDBH cuya capacidad méxima por disefio para la quema de desperdicios
es mayor de 200 libras por hora pero menor o igual a 500 libras por hora; o
(ii) Un IDBH continuo o intermitente cuya cantidad maxima de: carga de
desperdlcms es mayor de 200 libras por hora pero menor o gual a 500 hbras
por hora; o
(iii} Un IDBH por tandas cuya cantidad méxima de carga de desperdicios es
' mayor de 1,600 libras por dia pero menor o igual a 4,000 libras por dia.

(2) Los siguientes no son IDBH medianos:
(i) Un IDBH continuo o intermitente cuya cantidad maxima de cérga de

desperdicios es menor o igual a 200 libras por hora o mayor de 500 libras por
hora; o ‘




: . ) 8 | .

(ii) Un IDBH por tandas cuya cantidad méxima de ,éarga de desperdicios- es
mayor de 4,000 libras por dia pero menor o igual a 1‘,600.]ibras por dia.

IDBH Pequeio

. Significa: _ L _ 5
' (1} Excepto segin se provee en el inciso (2),

(i} - UnIDBH cuya capacidad maxima por disefio para la quema de desperdicios
es menor o igual a 200 libras por hora;0 - ,
(i)  Un IDBH continuo o intermitente cuya cantidad méxima de carga de
desperdicios es menor o igual a 200 libras por hora; o 7
(iii)  Un IDBH por tandas cuya cantidad méxima de carga de desperdicios es
_ menor o igual a 1,600 libras por dia.

(2) Los sigUienteS'no son IDBH pequefios:

(i) Un IDBH continuo o intermitente cuya cantidad mdxima de carga de
desperdicios es mayor de 200 libras por hora; o -

(i)  Un IDBH por tandas cuya cantidad maxima de carga de desperdicios es
~mayor de 1,600 libras por dia. B

_lncinera’d'or de Desperdicios Biomédicos y Hospitalarios o IDBH o Unidad de IDBH |

Significa cuaicjuier equipo que queme cualquier cantidad de desperdicios biomédicos o desperdicios
hospitalarios. . ' '

Incinerador de Desperdicios Biomédicos y Hospitalarios por tandas o IDBH por tandas

Significa un IDBH disefiado de forma tal que no se puedan cargar desperdicios ni remover las
cenizas durante el proceso de combustion. '

Incinerador de quema combihada (Co-fired combustors)

Significa una unidad que quema desperdicios de hospital y/o médico/infecciosos con otros
combustibles o desperdicios (ej. carbén, desperdicios sélidos municipales) y que est4 sujeta a
requisitos ejecutables que limiten la unidad a quemar un flujo de carga de desperdicios compuesto
de 10 porciento o menos de desperdicios de hospital y/o médicofinfecciosos basado en un periodo
trimestral. Para propésitos de esta definicién, se considerard a los desperdicios patolégicos,
quimioterapéuticos y de’ bajo nivel de.radioactividad como otros desperdicios al momento de
calcular el porciento de desperdicios de hospital y médico/infecciosos quemados,

Instalacién Afectada

Significa, con relacion a una fuente estacionaria, cualquier equipo al cual le aplica un esténdar.




Instalacion Designada

Significa cualquier instalacion existente que emita un contaminante designado y que, de ser una
instalacién afectada, estaria sujeta a un estandar de funcionamiento para ese contaminante.

Instalaciéon Existente

Significa con relacion a una fuente estacionaria, cualquier equipo del tipo para el cual se’haya
promulgado un estdndar en el 40 CRF Parte 60 y cuya construccién o modificacién haya comenzado

antes de la fecha en que se propuso este estandar; o cualquier aparato que pudiese ser alterado de tal
manera que sea de este tipo.

JCA

-Significa la Junta, la Junta de Calidad Ambiental del Gobierno de Puerto Rico.

Junta

Significa la Junta de Calidad Ambiental (JCA) del Gobierno de Puerto Rico.

Lavador de gases himedo

Significa sistema de control de contaminaci6n afiadido el cual utiliza un licor alcalino que extrae ‘
impurezas para recoger materia particulada (incluyendo or,s:amcos condensados 'y metales no
vaporosos) y/o para absorber y neutralizar los gases acidos.

Lavador de gases seco

Significa sistema de control-de contaminacién afiadido el cual inyecta un absorbente seco alcalino
(inyecci6n seca) o rocia un absorbente alcalino (rociado seco) el cual reacciona y neutraliza los gases
acidos en el flujo de escape del IDBH formando un material seco en polvo.

Mal Funcionamiente (Para propésitos de la Regla 405)

Significa cualquier fallo repentino, infrecuente y que no sea razonablemente prevenible en un equipo.
de control de contaminacion atmosférica, en un equipo de proceso o en un proceso para operar en
la forma normal o usual. Los fallos causados en parte por un pobre mantenimiento u operacion
descuidada no serdn considerados como mal funcionamiento. Durante los perfodos de mal
funcionamiento el operador debera operar dentro de los pardmetros establecidos hasta donde le sea
posible y debera continuar con el muestreo de todos:los parémetros de operacion aplicables hasta que
todos los desperdlcxos hayan sido quemados 0 hasta que cese el mal funcionamiento, lo que suceda
primero.

Materia Particulada o MP (Para propdsitos de la Regla 405)

Signiﬁca el total de materia particulada emitida por un IDBH medido de acuerdo con los Me’tddos
de Referencia 5 6 29 de la APA,
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Modificacién o IDBH Modificado (Para propdsitos dé la Regla 405)

Significa cualquier cambio a una unidad de IDBH luego de la fecha de efectividad de estos

estandares, siempre y cuando:
(1) Los costos acumulativos de las modificaciones durante el periodo de vida de la
unidad excedan en un 50 porciento el costo original de la construccién e instalacién

de la unidad (sin incluir el costo de cualquier compra de terreno en relacién con la
construccién o instalacion), computado de acuerdo con los costos actuales; o -

(2)  El cambio requiera un cambio fisico o un:cambio en el método de operacién de la
unidad el cual aumente la cantidad de cualquier contaminante atmosférico emitido
pot la unidad para el cual se hayan establecido estdndares bajo las secciones 129 6
111 de la Ley. |

_ Operacién

Significa perfodo durante el cual se queman desperdicios en €l incinerador, excluyendo aque']'lors
perfodos definidos como comienzo y fin del proceso de incineracion.

. Operador de Incinerador de Desperdicios Biomédicos y Hospitalarios u Operador de IDBH
Significa cualquier persona que opere, controle o supervise las operaciones diarias de un IDBH.
pH animo_ del Licor del Lavador de gases

‘Significa el 90‘po_rciénto del prbmedio de tres horas més alto del pH del licor del lavador de gases
a la entrada del lavador de gases himedo (tomado por lo menos una vez cada minuto) medido
durante la prueba de funcionamiento més reciente para demostrar cumplimiento con el limite de
emisién de HCI. '

Pirdlisis

Significa la gasificacion endotérmica de los desperdicios biomédicos y hospitalarios por medio de
energia externa,

Productos Biolégicos (Para propésitos de la Regla 405)
Significa preparacion hecha con organismos vivos y. sus productos incluyendo vacunas, cultivos,
etcétera para utilizarse en el diagndstico, inmunizacién o tratamiento de seres humanos o animales

o en la investigacion relacionada con éstos.

- Productos Sanguineos (Para propésitos de la Regla 405)

Significa cualquier producto derivado de sangre humana incluyendo, pero sin limitarse &, plasma,
plaquetas, glébulos blancos o rojos y otros productos derivados, como el interferdn, etcétera,




Razén de Flujo Minima del Absorbente de Acido Hidroclérico (HCI)

Significa el 90 porciento de la razén de flujo del absorbente de HCl promedio de tres horas més alto- |
(tomado por lo menos una vez cada hora) medido durante la prueba de funcionamiento mds reciente -
para demostrar el cumplimiento con los limites de emisién de HCL

.Razén de Flujo Minima del Licor del Lavador de gases

Significa el 90 porciento del promedio de tres horas més alto de la razén de flujo del licoren la
entrada del lavador de gases hiimedo (tomado por lo menos una vez cada minuto) medido durante

la prueba de funcionamiento mas reciente para demostrar cumplimiento con todos los limites de
emision aplicables.

Razén de Fiujo Minima del Absorbente de Dioxinas/furanos

4 Significa el 90 purciento del promedio de tres horas més alto de la razén de flujo del absorbente de
dioxina/furano (tomado por lo menos una vez cada hora) medido durante la prueba de
funcionamiento més reciente para demostrar el cumplimiento con el limite de emisién de Hg.

Sistema Continuo de Muestreo de Emisiones 0 SCME

Significa sistema de muestreo para medir y registrar de forma continua las emisiones de
contaminantes provenientes de una instalacién afectada,

Temperatura Mixima a la Entrada del Filtro de Tela

Significa el 110 porciento de la temperatura promedio de tres horas mas baja en la entrada del filtro
de tela (tomada por lo menos una vez cada minuto) medida durante la prueba de func1ona.m1ento mas
reciente para demostrar cumplimiento con el limite de emisién de dioxina/furano.

Temperatura Mdxima de los Gases de Chimenea

Significa el 110 porciento de la temperatura promedio de tres horas més baja en la salida del lavador

de gases hiimedo (tomada por lo menos una vez cada minuto) medida durante la prueba de
funcionamiento mas reciente para demostrar cumplimiento con el limite de emisién de mercurio

(Hg).

Temperatura Minima de la Cdmara Secundaria ',

Significa el 90 porciento del promedio de tres horas mds alto de la temperatura en la camara -
secundaria (tomado por lo menos una vez cada minuto) medido durante la prueba de funcionamiento
més reciénte para demostrar cumplimiento con los limites de emisién de MP, CO o de ‘
dioxinas/furanos.




Revision a la Regla 405 INCINERACION

(a) Requisitos para los Incineradores de Desperdicios Sélidos No-Peligrosos

(a)(1) Aplicabilidad - Esta Seccion (a) de la Regla 405 aplica a todos los incineradores de
desperdicios sdlidos no peligrosos existentes, nuevos y modificados no cubiertos por la
Seccion (b) de esta Regla 405.

(a)(1)(A)

()(1)(B)

(@(1)C)

()(1)D)

Los incineradores existentes a la fecha de adopcion de esta Regla deberdn cumplir con
esta seccion dentro de un término de 6 meses a partir de la fecha de efectividad de esta
regla y deberan completar una prueba de funcionamiento para demostrar el cumplimiento
con los limites establecidos en esta Secci6n (a).

Los incineradores nuevos deberan completar una prueba de funcionamiento para
demostrar el cumplimiento con los limites establecidos en esta Seccion (a) dentro de un
término de 180 dias a partir de la fecha de la aprobacion del primer permiso de
operacion.

Todos los incineradores afectados por esta Seccion (a) deberdn completar una prueba de
funcionamiento para demostrar el cumplimiento con la regla cada § afios luego de la
primera prueba de funcionamiento.

Esta regla no aplicard a incineradores de desperdicios sélidos no-peligrosos, excepto por
los siguientes requisitos:

(@)(1XD)(1) Debera cumplir con la limpieza diaria periddica de la cAmara de combustién después

de la 1ltima actividad de incineracién del dia y antes de comenzar a cargar
nuevamente esta cimara.

(a)(1)D)(di) Deberan cumplir con un plan de mantenimiento para la camara de decantaciéon para

evitar excedencias del 20% del limite de opacidad segin requerido bajo la Regla 403.

(a)(1)D)(ii) Deberan segregar los desperdicios y reciclar o disponer de los plasticos, vidrios,

metales y baterias en un centro de acopio de material reciclable de tal manera que los
mismos no sean incinerados.

(a)(1)(D)(iv) Deberdn cumplir con cualquier otro requisito aplicable para los incineradores

domésticos de desperdicios s6lidos no-peligrosos establecidos por la Junta.




(a)(1)}(E) Los incineradores de desperdicios sélidos no peligrosos existentes con una capacidad

(a)(2)

(@)3)

@)(4)

(a)(5)

de 15 ton/dia 0o menor que hayan obtenido un permiso de fuente de emision
previamente y que hayan realizado las pruebas de cumplimiento dentro de los
pasados 5 afios, no se les requerira realizar una prueba de funcionamiento inicial para
materia particulada (MP) si su determinacién de cumplimiento anterior demostré
cumplimiento con el estandar establecido por esta regla en el parrafo (a)(2). Para los
incineradores con una capacidad de 15 ton/dfa o menor que deben cumplir con la
Seccion (a)(1)(C), la proxima prueba serd requerida dentro de S aflos después de la
fecha de efectividad de esta regla.

Ningin incinerador de desperdicios sélidos no-peligrosos causard o permitird la emisién de
materia particulada (MP) en exceso de 0.40 libras por cada 100 libras (4 gm/kg) de carga de
desperdicios.

Cualquier persona que opere un incinerador de desperdicios solidos no-peligrosos debera
someter a la Junta una certificacion para demostrar que ha recibido el adiestramiento
adecuado para operar tales incineradores y el equipo relacionado, la cual deberd ser similar
a los requisitos paru la certificacién y adiestramiento de operadores en la Secci6n (b)(3).

Cualquier incinerador afectado por esta regla deberd cumplir con los requisitos aplicables
bajo la Regla 106.

Cualquier incinerador de desperdicios sélidos no-peligrosos que tenga que cumplir con
cualquier reglamento o requisito aplicable bajo las Normas de Funcionamiento para Nuevas
Fuentes Estacionarias (NFNFE), Normas Nacionales de Emisién para Contaminantes
Atmosféricos Peligrosos (NNECAP) o las normas de Tecnologia de Control Méxima
Obtenible (TCMO) estd exento de cumnplir con la Seccion (a) de esta regla.

(b) Guias de Emisién e Itinerario de Cumplimiento para los Incineradores de Desperdicios
Biomédicos y Hospitalarios (IDBH)

(b)(1) Aplicabilidad

(b)(1)(A) La instalacion designada a la cual le aplica esta seccion es cada incinerador individual

de desperdicios biomédicos y hospitalarios (IDBH) cuya construccion fue comenzada el
20 de junio de 1996 o antes, cxcepto segin se provee en los parrafos (b)(1)(B) a
(b)(1)(H) de esta seccion.

(b)(1)(B) Un incinerador no esta sujeto a esta seccion durante aquellos periodos cuando sélo

queme desperdicios patolégicos, desperdicios de bajo nivel de radioactividad y/o
desperdicios quimioterapéuticos, siempre que el duefio u operador del incinerador:

()(1)(B)(i) Notifique a la JCA su reclamo de exencion con copia a la APA; y

(b)(1)XB)(ii)) Mantenga expedientes trimestrales de los periodos de tiempo en que s6lo se quemen

desperdicios patolégicos, desperdicios de bajo nivel de radioactividad y/o
desperdicios quimioterapéuticos; y
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(b)(1)(B)(iii) Mantener tales registros que demuestren que las fuentes logran y mantienen la
exencion por al menos 5 afios consecutivos y que los sometan cuando sean
requeridos dentro de 10 dias laborables.

(b)1)C) Cualquier incinerador de quema combinada no esta sujeto a esta seccidn, si €l duefio u
operador del incinerador:

®)(1)XC)Y1) Notifica a la APA su reclamo de exencién con copiaa la JCA;y

(b)Y(1XC)(ii) Provea un estimado del peso relativo de desperdicios hospitalarios, desperdicios
médicos/infecciosos y otros combustibles y/o desperdicios a ser quemados; y

(b)(I1XC)(iii) Mantener expedientes trimestrales sobre el peso relativo de desperdicios hospitalarios
y los desperdicios médicofinfecciosos quemados y de otros combustibles y/o
desperdicios quemados en el incinerador; y

(M®X1)(C)iv) Mantener tales registros que demuestren que las fuentes logran y mantienen la
exencién por al menos 5 aflos consecutivos y que los sometan cuando sean
requeridos dentro de 10 dfas laborables.

(b)(1)D) Cualquier incinerador que requiere tener un permiso bajo la Seccién 3005 de la Ley
Federal de Disposicién de Desperdicios S6lidos no est4 sujeto a esta seccion.

(b)(1)(E) Cualquier incinerador que cumpla con los requisitos de aplicabilidad bajo las subpartes
Cb, Ea o Eb del 40 CRF Parte 60 (estindares o guias para ciertos incineradores de
desperdicios municipales) no estd sujeto a esta seccién.

(bY1)(F) Cualquier unidad de pirélisis no esta sujeta a esta seccion.

(b)(1)(G) Los homos de cemento que quemen desperdicios de hospital y/o desperdicios
médico/infecciosos no estdn sujetos a esta seccion.

(b)(1)(H) Cualquier cambio fisico u operacional realizado a un IDBH existente con el tnico
propésito de cumplir con las guias de emisioén aqui establecidas no sera considerado
como una modificacion ni tendra el efecto de convertir el IDBH en uno sujeto a las
disposiciones de la subparte Ec del 40 CRF Parte 60.

(b)(1)I) Toda instalacién designada sujeta a esta seccion deberd operar conforme a un permiso
de operacién Titulo V segiin los requisitos de la Parte VI del Reglamento para el Control
de la Contaminacién Atmosférica, no mas tarde del 15 de septiembre de 2000.

(b}(2) Limites de Emisién

(b)(2)(A) Ningun duefio u operador de una instalacion designada causara la emision de gases a la
atmosfera desde ésta en exceso de los limites presentados en la Tabla 1 en o después de
la fecha en la cual la prueba de funcionamiento inicial es completada o se requiere que
se complete bajo esta regla, lo que ocurra primero, excepto como se provee en en el
parrafo (b)(2)(B) de esta seccion.




TABLA 1. l:iMITE DE EMISION PARA IDBH
PEQUENOS, MEDIANOS Y GRANDES

Limites de Emisién
Unidades
Contaminante (7 porciento de oxigeno, Tamaiio del IDBH
en base seca) Pequeiio | Mediano | Grande
miligramos por metro cibico seco 115 69 34
Materia particulada estandar (gramo por pie cibico | (0.05) (0.03) (0.015)
seco estdndar)
Monéxido de carbono | partes por millioén por volumen 40 40 40
Dioxinas/furanos nanogramos por metro clbico 125 125 125
seco estandar (gramos por billén (556 (556 (55)6
de pie ciibico seco estindar) o 2.3 23 2.3
nanogramos por metro cibico (1.0) (1.0) (1.0)
seco estandar total ET (granos
por billén de pie cibico seco
estandar)
Acido hidroclérico partes por millén por volumen o 100 6 100 6 1006
porciento de reduccién 93% 93% 93%
||» Bi6xido de azufre partes por millén por volumen 55 55 35
Oxidos de nitrégeno partes por millién por volumen 250 250 250 "
Plomo miligramos por metro cbico 1.2 1.2 1.2
seco estiandar (granos pormilde | (0.52)6 | (0.52)¢6 | (0.52)¢6
pie cuibico seco estandar) o 70% 70% 70%
porciento de reduccién
Cadmio miligramos por metro ctbico 0.16 0.16 0.16
seco estandar (granos por milde | (0.07)6 | (0.07)6 | (0.07) 6
pie ciibico seco estandar) o 65% 65% 65%
porciento de reduccion
Mercurio miligramos por metro ciibico seco 0.55 0.55 0.55
estandar (granos por mil de pie | (0.24)6 | (0.24)6 | (0.24)¢6
cubico seco estandar) o porciento 85% 85% 85%

de reducciéon




(b)2)(B)

®)2XC)

Cualquier IDBH pequefio localizado a més de 50 millas del limite del Area Estadistica
Metropolitana Estdndar (AEMS) mas cercana, y que queme menos de 2,000 libras de
desperdicios hospitalarios y médico/infecciosos por semana, no podra emitir ninglin gas
desde su chimenea en exceso de los limites presentados en la Tabla 2. El limite de 2,000
libras por semana no aplicard durante pruebas de funcionamiento.

Ningtin duefio u operador de una instalacién designada podra causar la emision de gases
a la atmosfera desde su chimenea gue tengan una opacidad mayor de 10 porciento
(promedio bloque de 6 minutos) en o después de que la prueba inicial de funcionamiento
es completada o se requiere que se complete bajo esta regla, lo que ocurra primero.

(b)(3) Requisitos de adiestramiento v certificacién de operadores

(b)(3XA) Ningtin duefio u operador de una instalacién designada podra permitir la operaci6n de

®)(G)B)

L)€ (9

la instalacion designada en ninglin momento en que no se encuentre accesible, ya sea en
la instalacién o disponible dentro de una hora, un operador de IDBH adiestrado y
calificado. El operador de IDBH adiestrado y calificado podrd operar el IDBH
directamente o ser el supervisor directo de uno o méis operadores del IDBH.

El adiestramiento y calificacién del operador debera obtenerse a través de un programa
aprobado por la Junta o que cumpla con los requisitos incluidos en los parrafos (b)(3)(C)
a (b)(3)(G) de esta seccion.

El adiestramiento se podra obtener por medio de un curso de adiestramiento de
operadores de IDBH que incluya, como minimo, las siguientes condiciones:

(bY(3XC)(i) 24 horas de adiestramiento sobre los siguientes temas:

(b)(3XC)(1)(1) Preocupaciones ambientales incluyendo destruccion de patégenos y los tipos de

emisiones;

(b)(3)(C)(1)(2) Principios basicos de la combustion incluyendo los productos de la combustién;

(bY(3)(C)(1)(3) Operacion del tipo de incinerador a ser utilizado por el operador incluyendo

comienzo adecuado del proceso de incineracion, carga de desperdicios y
procedimientos sobre el fin del proceso de incineracion;

(b)(3)(C)(i)(4) Controles de combustion y muestreo;




TABLE 2. LIMITES DE EMISION PARA IDBH PEQUENOS QUE CUMPLAN CON LOS

REQUISITOS DE RURAL
Contaminante Unidades Limites de Emisién
(7 porciento de oxigeno, IDBH
en base seca)

Materia particulada | miligramos por metro cubico 197
seco estandar (gramos por pie (0.086)
cibico seco estandar

Monéxido de carbono | partes por millén por volumen 40
Dioxinas/furanos nanogramos por metro cubico 800
seco estandar (granos por billén (350) 6
de pie cubico seco estandar) o 15
nanogramos por metro cubico (6.6)
seco estandar total ET (gramos "
por billén de pie ciibico seco
estandar)
Acido hidroclérico partes por millén por volumen 3100
Bidxido de azufre partes por millon por volumen 55
Oxidos de nitrdgeno | partes por millén por volumen 250
Plomo miligramos por metro cibico 10
seco estandar (granos por mil de (4.4)
pie cilibico seco estandar)
Cadmio miligramos por metro cibico 4
seco estandar (granos por mil de (1.7
pie clibico seco estindar)
Mercurio miligramos por metro cbico seco 7.5
estandar (granos por mil de pie (3.3)

cubico seco estandar)




(b)(3)(C)(i)(5) Operacién de equipo de control de contaminacion atmosférica y factores que afectan
el funcionamiento (si aplica);

(b)(3)C)(1)(6) Métodos para el muestreo de contaminantes (sistemas continuos para el muestreo
de emisiones y muestreo de pardametros de operacién del IDBH y de los equipos de

control de contaminacién atmosférica) y procedimientos de calibracion del equipo
(donde apliquen);

(bYBXCX(i)(7) Inspeccién y mantenimiento del IDBH, de los equipos de control de contaminacién
atmosférica y de los sistemas continuos para el muestreo de emisiones;

(b)BXC)(i)(8) Acciones para corregir el mal funcionamiento u otras condiciones que puedan
conducir al mal funcionamiento;

(L)YB)C)(iX9) Procedimientos para el manejo y caracterizacion de cenizas;
(B)3XC)(iX10) Reglamentaciones federales, estatales y locales aplicables;
(BBYCY(i)(11)  Procedimientos de seguridad en el trabajo;

(B)3XCXi)(12) Inspecciones previas al comienzo del proceso de incineracion y
(bY3GXC)Y(i)(13) Requisitos para mantener expedientes.

(b)(3)(C)(ii) Un examen disefiado y administrado por el instructor.

(bY3)C)(iii) Materiales de referencia distribuidos a los participantes en donde se cubran los
topicos del curso. '

(b)3)(D) La calificacion se obtendra por:

(b)(3)(DXi) Completar un curso de adiestramiento que satisfaga los criterios bajo el parrafo
(B)(C)(3) de esta seccion y

(b)3)XD)(ii) Seis meses de experiencia como un operador de IDBH, seis meses de experiencia
como supervisor directo de un operador de IDBH o la realizacién efectiva de dos
ciclos de quema bajo la observacion de dos operadores calificados.

(b)3)(E) La calificacion es valida desde la fecha en que se apruebe el examen o se conipleten los
requisitos de experiencia, lo que ocurra mas tarde.

(b)(3)(F) Para mantener la calificacion, el operador de IDBH adiestrado y calificado debera
completar y aprobar un repaso anual o un curso de renovacién de por lo menos cuatro
horas de duracién en donde se cubra, como minimo, lo siguiente:

7




OB)F)i)  Actualizacion de la reglamentacion aplicable;
(b)(3)(F)(ii) Operacion del incinerador incluyendo comienzo y fin del proceso de incineracion;
(b)(3)(F)(iii) Inspeccién y mantenimiento;

(B)(3)(F)(iv) Respuestas a situaciones de mal funcionamiento o condiciones que puedan conducir
al mal funcionamiento; y

(b)(3)F)(v) Discusion de problemas de operacion experimentados por los participantes.

(b)(3X(G) Se podra renovar una calificacién que haya caducado por medio de los siguientes
métodos:

(M)(BXGXi) En caso de que la calificacién haya caducado hace menos de tres afios, el operador
del IDBH deberd completar y aprobar un repaso anual o curso de renovacion segfin
descrito en el parrafo (b)(3)(F) de esta seccidn.

(b)(3)(G)(ii)) En caso de que la calificacion haya caducado hace mds de tres afios, €l operador del
IDBH deberd completar y aprobar un curso que contenga los critetios minimos
descritos en el parrafo (b)(3)(C) de esta seccién.

(b)(3)(H) EI duefio u operador de una instalacién designada debera mantener en la instalacion los
documentos que contengan lo siguiente:

(b)(3)(H)(i) Resumen de los estindares aplicables bajo esta regla;
(b)(3)(H)(ii) Descripcidn de la teoria basica de combustion aplicable a un IDBH;
(b)(3)(H)(iii) Procesos para recibir, manejar y cargar desperdicios;

(b)(3)(H)(iv) Procedimientos para el comienzo y fin del proceso de incineracién y para el mal
funcionamiento de los IDBH;

(b)(3)(H)(v) Procedimientos para mantener niveles apropiados de suministros de aire para la
combustion;

(b)(3)(H)(vi) Procedimientos para operar el IDBH y los sistemas de control de contaminacién
atmosférica asociados dentro de los estandares establecidos bajo esta regla;

(b)(3)(H)(vii) Procedimientos para responder a un mal funcionamiento periédico o a condiciones
que puedan conducir al mal funcionamiento;

(b)(3)(H)(viii) Procedimientos para muesirear las emisiones del IDBH:;




(b)(3)(H)(ix) Procedimientos para someter informes y mantener expedientes y
(b)3)(H)(x) Procedimientos para manejar las cenizas.

(1)3)I) El dueilo u operador de una instalacién designada debera establecer un programa para
revisar anualmente la informacion registrada en el parrafo (b)(3)(H) de esta seccidn con
cada operador de IDBH. Este programa de revision del expediente del IDBH deberé ser
implementado por cada operador.

(b)(3)(I)(i) La revisién incial de la informacion registrada en el parrafo (b)(3)(H) de esta seccion
debera realizarse dentro de 6 meses después de la fecha de efectividad de esta regla o
antes de asumir responsabilidades que afecten la operacion del IDBH, lo que ocurra mas
tarde.

®)B3)I)(ii) Las revisiones subsiguientes a la informacion registrada en ¢l parrafo (b)(3)(H) de
esta seccion deben ser realizadas anualmente,

(b)(3)()) Lainformacion registrada en el parrafo (b)(3)(H) de esta seccion deberd mantenerse en
un lugar accesible para todos los operadores del IDBH. Esta informacién conjuntamente
con los expedientes de adiestramiento deben estar disponibles para inspeccion por la
APA o su representante de cumplimiento delegade cuando lo solicite.

(b)(4) Plan de manejo de desperdicios

El duefio u operador de una instalacion designada debera preparar un plan de mancjo de
desperdicios. El plan de manejo de desperdicios debetd identificar la posibilidad y la manera
de separar ciertos componentes de desperdicios sdlidos del flujo de desperdicios de cuidado
de ]a salud de manera que se pueda reducir la cantidad de emisiones téxicas proveniente de
los desperdicios incinerados. Un plan de manejo de desperdicios puede incluir, pero no esta
limitado, al reciclaje de elementos tales como papel, cartén, plasticos, cristal, baterias o
metales; o a la compra de productos reciclables o reciclados. Un plan de manejo de
desperdicios puede incluir metas o estrategias diferentes para las diferentes areas o
departamentos de la instalacion y no necesita incluir metas nuevas de manejo para cada flujo
de desperdicios. Este debera identificar, hasta donde sea posible, medidas adicionales que
sean razonables y que estén disponibles para el manejo de desperdicios, tomando en
consideracion la efectividad de medidas de manejo de desperdicios ya implantadas, los
costos de medidas adicionales, las reducciones de emisiones que se esperan lograr y
cualquier otro impacto ambiental o de energia que puedan tener. La publicacién de la
Asociacion Americana de Hospitales titulada An Ounce of Prevention: Waste Reduction
Strategies for Health Care Facilities debera ser considerada en el desarrollo del plan de
manejo de desperdicios.




(b)(5) Requisitos de Inspeccién

(b)(5)(A) Cualquier IDBH pequefio que cumpla con los requisitos para ser considerado como rural
segun la Seccion (b)(2)(B) y que esté sujeto a los limites de emisién de la Tabla 2 de esta
regla, debera realizar una inspeccion inicial de su equipo dentro de un afio después de la
aprobacion del Plan Estatal o después de la fecha de publicacién del Plan Federal de la
APA, lo que ocurra primero, segin es requerido en esta seccion.

(b)(5)(AX(i) La inspecci6én debera incluir como minimo lo siguiente:

(BYSHAYI)1)

(BYSHAYIN2)
(B)5)AXX3)
(BYEHAXDE)

(bXS)AXIXS)
(b)(5XAXDNE)
(BIEHA)INT)

(bYS)HAXI)(B)
(b)S)AXIXNS)
(bYSA)GX10)
(bYSHA)G)11)

(b)5)(A)EX12)

Inspeccionar que todos los mecheros, ensamblaje de los encendedores pilotos y
sensores operen de manera correcta, limpiar el sensor de la llama de los
encendedores pilotos, segun sea necesario;

Asegurarse de que el aire de las camaras de combustién primarias y secundarias
esté ajustado correctamente y ajustarlo segiin sea necesario;

Inspeccionar los goznes y los cerrojos de las puertas y lubricarlos segiin sea
necesario;

Inspeccionar que el regulador del tiro de chimenea, abanicos y ventiladores
operen correctamente;

Inspeccionar que las puertas y las justas de las puertas sellen correctamente;
Inspeccionar que los motores funcionen de forma correcta;

Inspeccionar el revestimiento refractorio de la cdmara primaria; limpiar y
reparar/reemplazar el mismo segiin sea necesario;

Inspeccionar el cuerpo del incinerador para indicadores de corrosién y/o partes
calientes;

Inspeccionar la cimara secundaria/terciaria y la chimenea, limpiarlas segin sea
necesario;

Inspeccionar que el cargador mecdnico, que incluye los interruptores de limite,
opere correctamente, si aplica;

Inspeccionar visualmente la parrilla de desperdicios y reparar o sellar, segiin sea
necesario;

En el ciclo de quema que se realice luego de la inspeccién, documentar que el
incinerador est4 funcionando correctamente y hacer cualquier ajuste necesario;
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(b)(5XA)(I)(13) Inspeccionar que el equipo de control de contaminacién atmosférica opere

correctamente, si aplica;

(b)(5)(A)(i)(14) Inspeccionar que el sistema de desperdicios de calderas opere correctamente, si

aplica;

D)X(S)(A)([I)(15) Inspeccionar los componentes de la chimenea auxiliar;

B)(5)(A)i)(16) Asegurar que los pares termoeléctricos, los sistemas de alimentacion de

absorbentes y cualquier otro equipo de muestreo se calibren correctamente; y

(b)(5)(A)(1)(17) Observar, en términos generales, que el equipo se mantenga en buenas

condiciones de operacion.

(b)(5)(A)(ii) Todas las reparaciones necesarias deben ser realizadas dentro de 10 dias de operacion

(b)(5)(B)

a partir de la inspeccion del equipo, a menos que el duefio u operador obtenga una
aprobacion por escrito de la Agencia Estatal que establezca una fecha alterna para la
cual todas las reparaciones necesarias en la instalacién designada deben ser
completadas.

Cualquier IDBH pequefio que cumpla con los requisitos para ser considerado como rural
segiin la Seccion (b)(2)(B) y que esté sujeto a los limites de emision de 1a Tabla 2 de esta
regla, debera realizar una inspeccion al equipo anualmente (en o antes del aniversario de
la inspeccidn anterior) segin se resume en los parrafos (b)(5)(A)(i) y (b)(5)(A)(ii) de esta
seccion.

(b)}(6) Regquisitos de Cumplimiento v de Pruebas de Funcionamiento

(b)(6XA)

(b)(6)(B)

Los limites de emision bajo esta regla aplican en todo momento, excepto durante el
comienzo y fin del proceso de incineracion, o durante periodos de mal funcionamiento,
siempre que no se carguen desperdicios hospitalarios o desperdicios médico/infecciosos
en la instalacion designada durante estos periodos.

El duefio u operador de una instalacion designada deberé realizar una prueba inicial de
funcionamiento, para determinar el cumplimiento con los limites de emisién utilizando
los procedimientos y métodos de prueba registrados en los parrafos (b)(6)(B)(i) a
(b)(6)(B)(ix) de esta seccibn, segiin es requerido bajo esta regla. El uso de una chimenea
auxiliar durante una prueba de funcionamiento invalidard esta prueba.

(b)6)(B)(i) Todas las pruebas de funcionamiento consistirdn de un minimo de tres corridas de

prueba realizadas bajo condiciones representativas de la operacion.

(b)(6)(B)(ii) El tiempo minimo para tomar la muestra serd de una hora por corrida, a menos que
se indique lo contrario.




(bX(6)(B)(iii) Se utilizara el Método de Referencia | de la APA del apéndice A del 40 CRF Parte
60 e incorporado a este reglamento en su apéndice, para seleccionar el lugar de la
muestra y la cantidad de puntos transversales.

(b)(6)(B)(iv) Se utilizard el Método de Referencia 3 6 3A de la APA del apéndice A del 40 CRF
Parte 60 e incorporado a este reglamento en su apéndice, para realizar los andlisis de
composicidn de los gases, que incluye la medida de concentracion de oxigeno. Se
utilizard el Método de Referencia 3 6 3A de la APA del apéndice A del 40 CRF Parte
60 simultdneamente con cada método de referencia.

(b)(6)(B)(v) Las concentraciones de contaminantes se ajustaran a un 7 porciento de oxigeno
utilizando la siguiente ecuacién:

Cojustadz = Credica (20.9 - 7) 7 (20.9 - %0,)

donde:

Cjustode = concentracion de contaminante ajustada a un 7 porciento oxigeno;

C,edice = concentracion de contaminante medida en una base seca;

(20.9-7) = 20.9 porciento oxigeno - 7 porciento oxigeno (base de correccidn
de oxigeno definida);

20.9 = concentracion de oxigeno en el aire, porciento; y

%0, = concentracion de oxigeno medida en una base seca, porciento.

(b)(6)(B)(vi) Se utilizard el Método de Referencia 5 6 29 de la APA del apéndice A del 40 CRF
Parte 60 e incorporado a este reglamento en su apéndice, para medir las emisiones
de materia particulada.

(b)(6)(B)(vii) Se utilizara el Método de Referencia 9 de la APA del apéndice A del 40 CRF Parte
60 e incorporado a este reglamento en su apéndice, para medir opacidad de la
chimenea.

(b)(6)(B)(viii) Se utilizaré el Método de Referencia 10 6 10B de la APA del apéndice A del 40 CRF
Parte 60 ¢ incorporado a este reglamento en su apéndice, para medir las emisiones
de CO.

(b)(6)(B)(ix) Se utilizard el Método de Referencia 23 de la APA del apéndice A del 40 CRF Parte
60 e incorporado a este reglamento en su apéndice, para medir emisiones totales de
dioxinas/furanos. El tiempo minimo para tomar la muestra sera de cuatro horas por
corrida de prueba. En el caso de que la instalacion designada seleccione los
estindares de equivalencias toxicas para dioxinas/furanos, se utilizard el siguiente
procedimiento para determinar el cumplimiento:

(b)(6)(B)(ix)(1) Medira la concentracion de cada tetra- a octa-congénere de dioxinas/furanos
emitidos utilizando el Método de Referencia 23 de la APA.
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(b)(6)(B)(ix)(2) Para cada congénere de dioxinas/furanos medido de acuerdo con el parrafo
(bX6)(B)(ix)(1) de esta seccién, multiplicard la concentracién de congénere por
el factor de equivalencia toxica correspondiente especificado en la Tabla 3 de
esta regla.

(b)}6)(B)(ix)(3) Sumara los productos calculados de acuerdo con el pérrafo (b)(6)(B)(ix)(2) de
esta seccidn, para obtener la concentracién total de dioxinas/furanos emitidos en
términos de su equivalencia téxica.

(b)(6)B)(x) Se utilizara el Método de Referencia 26 de la APA del apéndice A del 40 CRF Parte
60 e incorporado a este reglamento en su apéndice, para medir emisiones de HCI.
Si la instalacion designada ha scleccionado los estandares de reduccidn de porcentaje
para HC] bajo la Seccion (b) (2) de esta regla, el porciento de reduccion de emisiones
de HCI (%R, se calcula utilizando la siguiente formula:

El - Eo
(%R, = Z x 100

i

donde:
%Ry, = porciento de reduccién alcanzado para emisiones de HC;
E; = concentracién de emisiones de HC] medida en la entrada del equipo de
control, corregida a un 7 porciento de oxigeno (base seca); y
E, = concentracion de emisiones de HCl medida en la salida del equipo de

control, corregida a un 7 porciento de oxigeno (base seca).

(bX6)(B)(xi) Se utilizara el Método de Referencia 29 de la APA del apéndice A del 40 CRF Parte
60 e incorporado en el apéndice de este reglamento para medir emisiones de Pb, Cd
y He. Si la instalacion designada ha seleccionado los estindares de reduccién de
porcentaje para metales bajo la Seccion (b) (2) de esta regla, el porciento de
reduccién de emisiones (%R,,,) se calcula utilizando la siguiente formula:

i

E -E,
(R = | —5—2| %100

donde:
%R, = porciento de reduccion alcanzado para emisiones de metales (Pb, Cd, o
Hg);
E = concentraciéon de emisiones de metates (Pb, Cd o Hg) medida en la
entrada del equipo de control, corregida a un 7 porciento de oxigeno
(base seca); y
E, = concentracion de emisiones de metales (Pb, Cd o Hg) medida en la salida

del equipo de control, corregida a un 7 porciento de oxigeno (base seca).
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TABLA 3. FACTORES DE EQUIVALENCIA TOXICA

- FACTOR DE |
CONGENERE DIOXINAS/FURANOS EQUIVALENCIA TOXICA
| 2,3,7,8 - tetraclorodibenzo-p-dioxina T 1 4
1,2,3,7,8 - pentaclorodibenzo-p-dioxina 0.5 T
1,2,3,4,7.8 - hexaclorodibenzo-p-dioxina 0.1
1,2,3,7,8,9 - hexaclorodibenzo-p-dioxina 0.1
1,2,3,6,7,8 - hexaclorodibenzo-p-dioxina 0.1
1,2,3,4,6,7,8 - heptaclorodibenzo-p-dioxina 0.01
octaclorodibenzo-p-dioxina 0.001
|| dibenzofurano 2,3,7,8 - tetraclorinado 0.1
dibenzofurano 2,3,4,7,8 - pentaclorinado 0.5
dibenzofurano 1,2,3,7,8 - pentaclorinado 0.05
dibenzofurano 1,2,3,4,7,8 - hexaclorinado 0.1
dibenzofurano 1,2,3,6,7,8 - hexaclorinado 0.1 B
dibenzofurano 1,2,3,7,8,9 - hexaclorinado 0.1
dibenzofurano 2,3,4,6,7.8 - hexaclorinado 0.1
" dibenzofurano 1,2,3,4,6,7,8 - heptaclorinado 0.01
|Flibenzofurano 1,2,3,4,7.8,9 - heptaclorinado 0.01
lﬁibenzofurwtaclorinado _ __ 0.001
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{b)(6)(C) Préximo a la fecha en que la prueba inicial de funcionamiento es completada o se
requiere que se complete bajo esta regla, lo que ocurra primero, el duefio u operador de
la instalacion debera:

(bX6)CX(1)

(b)(6)(C)(ii)

(b)(6)(C)(iii)

Determinar el cumplimiento con los limites de opacidad por medio de una prueba
anua] de funcionamiento (no més tarde de 12 meses luego de la prueba de
funcionamiento anterior) utilizando los procedimientos aplicables y los métodos de
prueba establecidos en el parrafo (b)(6)(B) de esta seccion.

Determinar el cumplimiento con los limites de emision para MP, CO y HCl por
medio de una prueba de funcionamiento anual (no mds tarde de 12 meses luego de
la prueba de functonamiento anterior) utilizando los procedimientos aplicables y los
métodos de prueba establecidos en el parrafo (b)(6)(B) de esta seccion. En ¢l caso
de que tres pruebas de funcionamiento indiquen que la instalacién estd en
cumplimiento con los limites de emision para un contaminante (MP, CO o HCI)
durante un periodo de tres afios, el duefio u operador no tendré que realizar la prueba
de funcionamiento para este contaminante por los proéximos dos afios, Como
minimo, se debera realizar una prueba de funcionamiento para MP, CO y HCl cada
tercer aflo (no mas tarde de 36 meses luego de la prucba de funcionamiento anterior).
Si la prueba de funcionamiento realizada cada tres afios indica que la instalacion esta
en cumplimiento con el limite de emision para un contaminante (PM, CO o HCI), el
duefio u operador no tendrd que realizar una prueba de funcionamiento para este
contaminante por 2 afios adicionales. Si cualquier prueba de funcionamiento
realizada indica que la instalacion no estd en cumplimiento con el limite de emision
respectivo, se tendrd que realizar una prueba de funcionamiento anual para ese
contaminante hasta que todas las pruebas de funcionamiento por un periodo de tres
afios indiquen que la instalacion se encuentra en cumplimiento con el limite de
emision. El uso de una chimenea auxiliar durante cualquier prueba de
funcionamiento invalidara la prueba.

Las instalaciones que utilicen un sistema continuo de muestreo de emisiones (SCME)
para demostrar €] cumplimiento con cualquiera de los limites de emisién bajo la
Seccidn (b) (2) de esta regla debera:

(b)(6)(C)(iii)(1) Determinar el cumplimiento con los Hmites de emision apropiados utilizando un

promedio continuo de 12 horas, el cual es calculado cada hora como el promedio
de las 12 horas previas de operacion (excluyendo comienzo y fin del proceso de
incineracidén o mal funcionamiento).

(b)(6)(C)(iii}(2) Operar todos los SCME de acuerdo con los procedimientos aplicables bajo los

apéndices B y F del 40 CRF Parte 60 y en el Apéndice de este Reglamento.

(b)(6)(D) EI duefio u operador de una instalacion designada equipada con un lavador de gases seco
seguido por un filtro de tela, un lavador de gases himedo o un lavador de gases seco
seguido de un filtro de tela y un lavador de gases himedo debera:
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(b)(6)(D)(i) Establecer los pardmetros de operacién méximos y minimos indicados en la Tabla
4 de esta regla para cada sistema de control, como pardmetros especificos de
operacién en la instalacién durante la prueba inicial de funcionamiento para
determinar el cumplimiento con los limites de emisién; y

(b)(6)(D)(ii) Préxima a la fecha en que la prueba inicial de funcionamiento es completada o
requiere ser completada bajo esta regla, lo que ocurra primero, asegurar que la
instalacién designada no opere por encima de ninguno de los pardmetros maximos
ni por debajo de ninguno de los pardmetros minimos de operacién establecidos en la
Tabla 4 y medidos como promedios continuos de 3 horas (el cual es calculado cada
hora como el promedio de las 3 horas previas de operacién) en todo momento
excepto durante periodos de comienzo y fin del proceso de incineracion o periodos
de mal funcionamiento. Los limites de los pardmetros de operacién no aplican
durante las pruebas de funcionamiento. La operacién por encima o por debajo de los
pardmetros de operacion establecidos constituird una violacién a estos parametros.

(b)(6)(E) Para instalaciones designadas que estén equipadas con un lavador de gases seco seguido
por un filtro de tela; excepto como se provee en el parrafo (b)(6)(H) de esta secci6n.

(b)(6)E)(i) La operacién de la instalacién designada por encima de la cantidad méxima de carga
y por debajo de la temperatura minima de la cdmara secundaria simultdneamente
(cada uno medido en un promedio continuo de 3 horas) constituird una violacién al
limite de emision de CO.

(b)6XE)(ii) La operacién de la instalacion designada por encima de la temperatura maxima en la
entrada del filtro de tela, por encima de la cantidad méxima de carga y por debajo de
la raz6n de flujo minima de absorbentes de dioxinas/furanos simultdneamente (cada
uno medido en un promedio continuo de 3 horas) constituird una violacién al limite
de emision para dioxinas/furanos.

(b)(6)(E)(iii) La operacion de la instalacién designada por encima de la cantidad maxima de carga
y por debajo de la razén de flujo minima de absorbentes de HCI simultineamente
(cada uno medido en un promedio continuo de 3 horas) constituira una violacién al
limite de emisién de HCI.
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TABLA 4. PARAMETROS DE OPERACION A SER MONITOREADOS Y FRECUENCIAS MINIMAS
PARA MEDICIONES Y REGISTROS

Frecuencia minima Sistema de control
Lavador de Lavador de gases
gases seco Lavador de | seco seguido de un
Parametros de operaci6n a ser muestreados | Medicién de datos Registro seguido por un gases filtrode tela y
de datos filtro de tela himedo lavador de gases
himedo —‘I
Pardmetros méximos de operacién
Cantidad médxima de carga continuo | x hora v v v .
Temperatura méxima en la entrada del filtro continuo 1 x minuto v v
de tela
Temperatura méxima de los gases de continuo | X minuto v v
chimenea
! Parametros minimos de operacién
Temperatura minima en la cdmara secundaria continuo 1 x minuto v v v
Razdn de flujo minima de absorbentes de cada hora | x minuto v v
dioxinas/furanos
Razén de flujo minima de absorbentes de HCI cada hora | X hora v v
Razdn de flujo minima de absorbentes de cada hora | x hora 4 v .
mercurio (Hg)
Caida en presion minima a través del lavador &
I gases humedo o caballaje o amperaje mifimo al
lavador de gases himedo continuo | x minuto v v
Razodn de flujo minima del licor del lavador de continuo 1 x minuto v v
gases
{ pH minimo del licor del lavador de gases continuo 1 x minuto v v
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(BX6)E)v)

(BYONEXY)

La operaci6n de la instalacion designada por encima de la cantidad méxima de carga
y por debajo de la razon de flujo minima de absorbentes de Hg simultdneamente
(cada uno medido en un promedio continuo de 3 horas) constituir4 una violacién al
limite de emisién de Hg,

El uso de una chimenea auxiliar (excepto durante el comienzo y fin del Pproceso de
incineracién o durante el mal funcionamiento) constituiré una violacion a los limites
de emision para MP, dioxinas/furanos, HCI, Pb, Cd y Hg.

(b)(6)(F) Para instalaciones designadas que estén equipadas con un lavador de gases hiimedo,
€xcepto como se provee en el parrafo (b)(6)(H) de esta seccién;

(bX6)(F)(i)

(b)(6)(F)(ii)

(bX(6)(F)(iii)

(b)(6)(F)(iv)

(B)6XF)(V)

(bX)6)(F)(vi)

La operaci6n de la instalacién designada por encima de la cantidad maxima de carga
y por debajo de la caida en presién minima a través del lavador de gases hiimedo o
por debajo del caballaje 0 amperaje minimo al sistema simultdneamente (cada uno
medido en un promedio continuo de 3 horas) constituirs una violacién al limite de
emision de MP. ‘

La operacién de la instalacién designada por encima de la cantidad maxima de carga
y por debajo de la temperatura minima de la cdmara secundaria simultineamente
(cada uno medido en un promedio continuo de 3 horas) constituiré una violacién al
limite de emisién de CO.

La operaci6n de la instalacion designada por encima de la cantidad maxima de carga,
por debajo de la temperatura minima de la cdmara secundaria y por debajo de la
razon de flujo minima del licor del lavador de gases simultdneamente (cada uno
medido en un promedio continuo de 3 horas) consitituira una violacién al limite de
emision de dioxinas/furanos.

La operaci6n de la instalacion designada por encima de la cantidad méxima de carga
y por debzajo del pH minimo del licor del lavador de gases simultaneamente (cada
uno medido en un promedio continuo de 3 horas) constituird una violacién al limite
de emisién de HCI.

Laoperacion de la instalacién designada por encima de la temperatura méaxima de los
gases de chimenea y por encima de la cantidad maxima de carga simult4neamente
(cada uno medido en un promedio continuo de 3 horas) constituira una violacién a
los limites de emisi6n para Hg.

El uso de una chimenea auxiliar (excepto durante el comienzo y fin del proceso de
incineracion o durante el mal funcionamiento) constituird una violacién a los limites
de emision para MP, dioxinas/furanos, HCI, Pb, Cd y Hg.

(b)(6)(G) Para instalaciones designadas que estén equipadas con un lavador de gases seco seguido
por un filtro de tela y un lavador de gases humedo, excepto como se provee en el pérrafo
(b)(6)(H) de esta seccion:
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(b)(6)(G)(i) La operacion de la instalacién designada por encima de la cantidad maxima de carga

y por debajo de la temperatura minima de la cdmara secundaria simultdneamente
(cada uno medido en un promedio continuo de 3 horas) constituird una violacién al
limite de emisién de CO.

(b)(6)(G)(ii) La operacion de la instalaciéon designada por encima de la temperatura maxima a la

entrada del filtro de tela, por encima la cantidad maxima de carga y por debajo de la
razon de flujo minima de sorbentes de dioxinas/furanos simultdneamente (cada uno
medido en un promedio continuo de 3 horas) constituird una violacion al limite de
emisién de dioxinas/furanos.

(b)(6)(G)(iii) La operaci6n de la instalacion designada por encima de la cantidad maxima de carga

y por debajo del pH minimo del licor del lavador de gases simultdneamente (cada
uno medido en un promedio continuo de 3 horas) constituird una violacion al limite
de emision de HCI.

(b)(6)(G)(iv) La operacién de la instalacion designada por encima de la cantidad méxima de carga

y por debajo de la razén de flijjo minima de absorbentes de Hg simultdneamente
(cada uno medido en un promedio continuo de 3 horas) constituird una violacion al
limite de emisi6n de Hg,

(b)X6)(G)(v) El uso de una chimenea auxiliar (excepto durante el comienzo y fin del proceso de

incineracion o durante el mal funcionamiento) constituird una violacion a los limites
de emision para MP, dioxinas/furanos, HCI, Pb, Cd y Hg.

(b)(6)(H) El duefio u operador de una instalacién designada podra repetir una prueba de

(b)(6)(1)

(b)(6)(D)

funcionamiento dentro de los 30 dias desde la violacién de un pardmetro de operacion
aplicable para demostrar que la instalacion no esta en violacion de los limites de emision
aplicables. Las pruebas de funcionamiento repetidas segiin este parrafo se realizaran
utilizando los mismos pardmetros de operaciéon que indicaron una violacién bajo el
parrafo (b)(6)(E), (b)(6)(F) o (b)}(6)(G) de esta seccion.

El duefio u operador de una instalacion designada que utiliza un equipo de control de
contaminacidn atmosférica que no sea un lavador de gases seco seguido por un filtro de
tela, un lavador de gases himedo, o un lavador de gases seco seguido por un filtro de tela
y un lavador de gases hiimedo para cumplir con los limites de emisién bajo la Seccién
(b)(2) de esta regla, debera solicitar al Administrador otros parametros especificos para
la instalacion, a ser establecidos durante la prueba inicial de funcionamiento y
monitoreados de aqui en adelante. El duefio u operador no realizard la prueba inicial de
funcionamiento hasta que su solicitud haya sido aprobada por el Administrador.

El duefio u operador de una instalacién designada podra repetir la prueba de
funcionamiento en cualquier momento para establecer nuevos valores a los pardmetros
de operacién. El Administrador solicitara una prueba de funcionamiento repetida en
cualquier momento.
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(b)(6)(K) Cualquier IDBH pequefio que cumpla con los requisitos para ser considerado como rural
segtin la Seccion (b)(2)(B) ¥y que esté sujeta a los limites de emision establecidos en la
Tabla 2 de esta regla, debera cumplir con los siguientes requisitos de cumplimiento y
pruebas de funcionamiento:

(bX6)K)()

b)(6)(K)(ii)

b)(6)(K)(iii)

(bX6)(K)(iv)

(B)EK)(v)

Realizar la prueba de funcionamiento segiin los requisitos de las secciones (b)(6)(A),
(b)(6)(B)() a (b)(6)(B)(ix), (b)(6)(B)(xi) (s6lo Hg) y (b)(6)(C)(i) de esta regla, El
limite de 2,000 Ibs/sem bajo la Seccién (b)(2)(B) de esta regla no aplica durante las
pruebas de funcionamiento,

Establecer la cantidad méxima de carga y la temperatura minima de la camara
secundaria como pardmetros especificos de la instalacion durante la prueba inicial
de funcionamiento realizada para determinar el cumplimiento con los limites de
emisioén aplicables.

Asegurar que la instalacién designada no opere por encima de la cantidad méxima
de carga o por debajo de la temperatura minima de la camara secundaria, medidos en
todo momento como promedios continuos de 3 horas (calculados cada hora como el
promedio de las 3 horas previas de operacion), excluyendo el comienzo y fin del
proceso de incineracion, o periodos de mal funcionamiento; préximo a la fecha en
que la prueba inicial de funcionamiento es completada o requiere ser completada bajo
esta regla, lo que ocurra primero. Los limites de los parametros de operacién no
aplican durante las pruebas de funcionamiento. La operacién por encima de la
cantidad méxima de carga o por debajo de la temperatura minima de la camara
secundaria constituira una violacion a los parametros de operacidn establecidos.

La operacién de la instalacion designada por encima de la cantidad maxima de carga
o por debajo de la temperatura minima de la cdmara secundaria simultdneamente
(cada uno medido en un promedio continuo de 3 horas) constituira una violaciéon a
los limites de emision de MP, CO y dioxinas/furanos; excepto como se provee en el
parrafo (b)(6)(K)(v) de esta seccion.

El duefio u operador de una instalacion designada realizard una prueba de
funcionamiento repetida dentro de 30 dias de la violacién de un parimetro de
operacion aplicable para demostrar que la instalacion no estd en violacion de los
limites aplicables de emisién. La prueba de funcionamiento que se repita segin este
parrafo debe ser realizada utilizando los parimetros de operacion idénticos a los que
indicaron la violacion bajo el péarrafo (b)(6)(K)(iv).

(b)(7) Requisitos de Muestreo

(b)(7)(A) El duefio u operador de una instalacion designada deberd instalar, calibrar (segun las
especificaciones del fabricante), mantener y operar equipos (o establecer métodos) para
monitorear los parametros maximos y minimos aplicables establecidos en la Tabla 4 de
modo que estos equipos (0 métodos) midan y registren los valores para estos pardmetros
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(&X7)(B)

®)TXC)

(bX7XD)

(B)(TXE)

de operacion con la frecuencia indicada en la Tabla 4 en todo momento, excepto durante
el comienzo o fin del proceso de incineracion.

El duefio u operador de una instalacion designada deberd instalar, calibrar (segun las
especificaciones del fabricante), mantener y operar un equipo o método para medir el uso
de la chimenea auxiliar incluyendo la fecha, hora y duracion.

El duefio u operador de una instalacién designada que utilice un equipo que no sea un
lavador de gases seco seguido por un filtro de tela, un lavador de gases htiimedo o un
lavador de gases seco seguido por un filtro de tela y un lavador de gases hiimedo, para
cumplir con los limites de emisién bajo la Seccién (b)(2) de esta regla, deberd instalar,
calibrar (segin las especificaciones del fabricante), mantener y operar el equipo necesario
para medir los pardmetros especificos de la instalacion desarrolladoras de acuerdo con
la Seccidn (b)(6)(I) de esta regla.

El duefio u operador de una instalacion designada debera obtener datos de monitoreo en
todo momento durante la operacion del IDBH, excepto durante periodos de mal
funcionamiento, calibracién o reparacion. Como minimo, se debera obtener datos de
muestreo vélidos para el 75 porciento de las horas de operacién por dia y para el 90
porciento de los dias de operacion por trimestre en que por la instalacion designada o
queme desperdicios de hospital y/o médico/infecciosos.

Cualquier IDBH pequeifio que cumpla con los requisitos para ser considerado como rural
segin la Seccion (b)(2)(B) y que esté sujeto a los [fmites de emision establecidos en la
Tabla 2 de esta regla, debera cumplir con los siguientes requisitos de monitoreo:

(b)()E)(i) Instalar, calibrar (segun las especificaciones del fabricante), mantener y operar un

equipo para medir y registrar de forma continua la temperatura de la cdmara
secundaria, cuyos resultados deberan registrarse, como minimo, una vez cada minuto
durante toda la operacion.

(b}7)(E)(ii) Instalar, calibrar (segin las especificaciones del fabricante), mantener y operar un

equipo para medir y registrar automaticamente, la fecha, hora y peso de cada carga
alimentada al IDBH.

(b)(7)E)(iii) El duefio u operador de una instalacion designada debera obtener datos de monitoreo

en todo momento durante la operacion del IDBH, excepto durante periodos de mal
funcionamiento del equipo de muestreo, calibracion o reparacién. Como minimo,
se deberd obtener datos de monitoreo vélidos para el 75 porciento de las horas de
operacion por dia y para el 90 porciento de los dias de operacién por trimestre en que
la instalacién designada quemen desperdicios hospitalarios y/o médico/infecciosos.

(b)(8) Requisitos para someter informes y mantener expedientes

(b)(8)(A) El duefio u operador de una instalacion designada deberd mantener la siguiente

informacion (segin sea aplicable) por un periodo de por [o menos 5 afios:
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(D)EXAXI)

Fecha de cada expediente;

(b)(8)(A)ii) Registros con la siguiente informacion:

(b)(8)(A)(iiX1)

(b)(8)(AX(ii)(2)

(B)EXANi)3)

(BN A4

(D)) A))(5)

(b)(8)(AX(i)(6)

(BB (AXi)(7)

(b)E)AXii)(8)

(b)(E)(AXii)(9)

(D)(E)AXii)(10)

(d)E)(Ai)(11)

(bX(8)(AXii)(12)

(d)(@)(AXi)(13)

(D)) (AXii)(14)

Las concentraciones de cualquier contaminante registrado en la Seccion (b)(2)
de esta regla o mediciones de opacidad seglin es determinado por el sistema
continuo de muestreo de emisiones, (si aplica);

Las fechas, horas y peso de las cargas al IDBH y las cantidades de carga por horg

Temperatura en la entrada del filtro de tela durante cada minuto de la operacion,
si aplica;
La cantidad y tipo de absorbentes de dioxinas/furanos utilizados durante cada

hora de operacion, segiin sea aplicable;

La cantidad y tipo de absorbente de Hg utilizado durante cada hora de operaci6n,
segun sea aplicable;

La cantidad y tipo de absorbente de HCI utilizado durante cada hora de
operacion, segiin sea aplicable;

Las temperaturas registradas en la cimara secundaria durante cada minuto de
operacion;

La razon de flujo del licor a la entrada del lavador de gases hiimedo durante cada
minuto de operacidn, segln sea aplicable;

El caballaje o amperaje al lavador de gases himedo durante cada minuto de
operacion, seglin sea aplicable;

La caida en presion a través del sistema del lavador de gases hiimedo durante
cada minuto de operacion, segiin sea aplicable;

La temperatura en la salida del lavador de gases hiimedo durante cada minuto de
operacion, segln sea aplicable;

El pH en la entrada del lavador de gases hiimedo durante cada minuto de
operacion, segin sea aplicable;

Los registros que indiquen el uso de chimeneas auxiliares, incluyendo las fechas,
las horas y las duraciones y

Para instalaciones designadas que cumplan con las secciones (b)(6)(I) y (b)}(7)(C)

de esta regla, el duefio u operador mantendra los datos de los parametros de
operacion recolectados.
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(b)(B)(A)iii)

(bYBXAXIV)

(bXBXAXY)

(bY@ A)VD)

(b)(B)(A)(vii)

Identificacién de los dias para los cuales no se ha obtenido datos sobre las tasas de
emision o los parametros de operacion especificados bajo el parrafo (b)(8)(A)(ii) de
esta seccién, con una identificacion de las tasas de emisién o los pardmetros no
medidos, razones por las cuales no se obtuvieron los datos y una descripcion de las
acciones correctivas tomadas.

Identificacién de los dias, horas y duracién de los periodos de mal funcionamiento,
una descripcion del mal funcionamiento y las medidas correctivas tomadas.

Identificacién de los dias en los cuales los datos sobre las tasas de emision o los
parametros de operacion especificados en el parrafo (b)(8)(A)(ii) de esta seccion se
excedieron, con una descripcion de las excedencias, las razones de estas excedencias
y una descripcion de las medidas correctivas tomadas.

Los resultados de las pruebas de funcionamiento inicial, anual y cualquier otra
realizada con el propésito de determinar el cumplimiento con los limites de emision
y/o para establecer parametros de operacion, si aplica.

Expedientes donde se indiquen los nombres de los operadores del IDBH que hayan
completado la revision de la informacion en (b)(3)(H) segiin requerido por la Seccién
(b)(3)(1), incluyendo la fecha de la revision inicial y todas las revisiones anuales
subsiguientes.

(b)(8)(A)(viii) Expedientes donde se indiquen los nombres de los operadores del IDBH que hayan

(b)(B)(A)(ix)

(d)(BXA)X)

completado los requisitos de adiestramiento para operadores, incluyendo
documentacion sobre el adiestramiento y las fechas en gque éste se tom¢;

Expedientés donde se indiquen los nombres de los operadores del IDBH que cumplan
los criterios para la calificacion bajo la Seccion (b)(3) de esta regla y las fechas de
sus calificaciones; y

Registros sobre la calibracion de cualquier equipo de muestreo segiin requerido bajo
las secciones (b)(7)(A), (B) y (C) de esta regla.

(b)(8)(B) El duefio u operador de una instalacion designada debera someter la informacion descrita
en los parrafos (b)(8)}B)(i) a (bX8)(B)(iii) de esta seccién no mas tarde de 60 dfas luego
de la prueba inicial de funcionamiento. Todos los informes deberan estar firmados por
el administrador de la instalacion.

(bX8)(B)()

(bX(8)(B)(ii)

Los datos sobre la prueba inicial de funcionamiento registrados bajo la Secci6n
(b)(6)(B)(i) a la (bY6)(B)(xi ), si aplica.

Los valores establecidos para los pardmetros de operacion especificos de la
instalacion, segiin la Seccion (b)(6)(D) o (1), si aplica.
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(b)(®)(B)iii)

El plan de manejo de desperdicios segiin se especifica en la Seccidn (b)(4) de esta
regla.

(b)(8)(C) Presentaré un informe anual dentro de un afio después de someter la informacion en el
pérrafo (b)(8)(B) de esta seccidn e informes subsiguientes deben ser presentados no mas
tarde de 12 meses después del informe anterior (el duefio u operador de una instalacion
designada deberd someter estos informes semestralmente, una vez la unidad esté sujeta
a los requisitos de permiso bajo el Titulo V de la Ley Federal de Aire Limpio). El
informe anual incluird la informacién que se indica en los parrafos (b)(8)(C)(i) a
(b)(B)(C)(vii) de esta seccion. Todos los informes deben ser firmados por el
administrador de la instalacién.

BEXO))

(B)Y(EXC)(ii)

(bX8)(C)(iii)

(BB C)(v)

BEXC)W)

BIEHC)(vi)

(D)@Y C)(vii)

Los valores para los parametros de operacién especificos de la instalacién
establecidos segin la Seccion (b)(6)(D) o (I) de esta regla, si aplica.

El pardmetro de operacién maximo mas alto y el parametro de operacion minimo
més bajo para cada parametro de operacion registrado en el afio que es informado,
segtn la Seccién (b)(6)(D) o (I) de esta regla, si aplica.

El pardametro de operacién méximo més alto y el parémetro de operacién minimo
mas bajo seglin sea aplicable, para cada parémetro de operacién registrado en el afio
anterior al que es informado segun la Seccion (b)(6)(D) o (I), para proveetle a la JCA
un resumen del funcionamiento de la instalacién designada por un periodo de 2 afios.

Toda la informacion registrada bajo los parrafos (b)(8)(A)(iii) a (b)(8)(A)(v) de esta
seccion durante el afio que se informa.

Toda la informacion registrada bajo los parrafos (b)(8)(A)(iii) a (b)(8)(A)(v) de esta
seccién durante el afio que antecede al afio que se informa, para proveerle a la JCA
un resumen del funcionamiento de la instalacién designada por un periodo de 2 afios.

8i se ha realizado una prueba de funcionamiento durante el periodo a ser informado,
los resultados de esta prueba.

Si no se informaron excedencias o mal funcionamiento bajo los pérrafos
(b)(8)(A)ii) a (b)(8)(A)(v) de esta seccidn durante el afio que se informa, una
declaracién de que no ocurrieron excedencias durante el periodo de informe.

(b)(8)(C)(viii) Cualquier uso de chimeneas auxiliares, la duracién, raz6n para el mal funcionamiento

y las medidas correctivas tomadas.
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(b)(8)(D) El duetio u operador de la instalacién designada debera someter informes semestrales
sobre cualquier informaci6n registrada bajo los parrafos (b) (8) (A) (iii) al (b) (8) (A) (v)
de esta seccién no mas tarde de 60 dias luego del periodo de informe. El periodo para
someter el primer informe semestral termina en 6 meses después de que se someta la
informacion en el parrafo (b)(8)(B) de esta seccion. Los informes subsiguientes deberan
someterse no mas tarde de 6 meses consecutivos después del informe anterior. Todos los
informes serdn firmados por el administrador de la instalacion.

(b)(8)E) Todos los expedientes especificados en el parrafo (b)(8)(A) de esta seccion deberan
mantenerse en la instalacion, ya sea en papel o en un formato de computadora, a menos
que se apruebe un formato alterno por la APA.

(b)(8)(F) Todo IDBH pequefio que cumpla con los requisitos para ser considerado como rural
segun la Seccidn (b)(2)(B) y que esté sujeto a los limites de emision establecidos en la
Tabla 2 de esta regla, deberd cumplir con los siguientes requisitos:

(b)(8)(F)({) Mantener los registros de las inspecciones anuales del equipo, de cualquier trabajo
de mantenimiento requerido y cualquier reparacién que no haya sido completada
dentro de los 10 dias después de la inspeccion (o el limite de tiempo establecido por
la Junta); y

(b)(8)(F)(ii) Someter un informe anual que contenga la informacion registrada bajo el parrafo
(b)(8)(F)(i) de esta seccién, en un término no mayor de 60 dias después del afio en
el cual los datos son recolectados. Los informes subsiguientes seran enviados no mas
tarde de 12 meses consecutivos luego del informe anterior. El duefio u operador
debera someter estos informes semestralmente, una vez la unidad esté sujeta a los
requisitos de permiso bajo el Titulo V de la Ley. El informe serd firmado por el
administrador de la instalacién.

(b)(S)(G) Otros informes

(b)(BYG)Yi) Todas las instalaciones designadas que se les requiera cumplir con la Regla 405
(b)(9)(E) informara a la JCA sus logros hacia el cumplimiento con los incrementos
de progreso dentro de 10 dias después de lograr cada uno de los incrementos de
progreso del itinerario de cumplimiento.

(b)(9) Términos para el Cumplimiento

(b)(9)(A) Todas las instalaciones deberan cumplir con todos los requisitos aplicables del Plan
Estatal en o antes de un afio luego de que la APA aprucbe el Plan Estatal o después de
la fecha de publicacion del Plan Federal de la APA, lo que ocurra primero,
independientemente de si la instalacién designada es identificada en el inventario del
Plan Estatal requerido por la Seccion 60.25 (a) del 40 CRF Parte 60 Subparte B y en el
Apéndice de este Reglamento, excepto como se provea en los parrafos (E) y (F) de esta
seccidn.
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(bX9)(B)

0)E)(&)

(b)(9XD)

(B)Y(IXE)

Todo incinerador que queme sélo desperdicios patolégicos, desperdicios de bajo nivel
de radioactividad y/o quimioterapéuticos, y cualquier incinerador de hornos miltiples,
deberd reclamar una exencion a la APA, no més tarde de 12 meses luego de que la APA
apruebe el Plan Estatal o después de la fecha de publicacién del Plan Federal de la APA,
lo que ocurra primero, con copia a la JCA.

Toda instalacién designada que no haya solicitado la exencion a tiempo, o que no se le
haya otorgado una exencién de cumplimiento mas alla de la fecha de cumplimiento como
se especifica en el parrafo (A) de esta seccién y que no esté en cumplimiento con todos
los requisitos del Plan Estatal un afio después de que la APA apruebe el Plan Estatal o
después de la fecha de publicacion del Plan Federal de la APA, lo que ocurra primero,
debera cesar sus operaciones hasta la fecha en que instalacién designada cumpla con
todos los requisitos aplicables, o cese sus operaciones permanentemente.

Cualquier instalacion designada que cese sus operaciones o que opte por cesar
operaciones en o antes de la fecha de cumplimiento indicada en (b)(9)(A) debera estar
en cumpllmlento con todos los requisitos aplicables, incluyendo el realizar los cambios
necesarios a los controles de contaminacién atmosférica, antes de reanudar sus

operaciones, excepto si ésto es parte de un itinerario de cumplimiento segiin se especifica
en el parrafo (b)(9)(E).

Las extensiones otorgadas a instalaciones designadas para cumplir con los requisitos
aplicables para la instalacion de equipo de control necesario o de tecnologia alterna para
el tratamiento de desperdicios, més alla de la fecha especificada en (b)(9)(A), debera
incluir los incrementos de progreso hacia el cumplimiento mensurables y legalmente
ejecutables. Los incrementos de progreso se harén de la siguiente manera:

(b)9)(E)[i) Someterd un plan final de control en donde se describan los controles o la tecnologfa

que utilizard la fuente para cumplir con los limites de emisién y otros requisitos no
mias tarde de 12 meses luego de que la APA apruebe el Plan Estatal o despues dela
fecha de publicacién del Plan Federal de la APA, lo que ocurra primero, para

controlar las emisiones de los IDBH. Este plan de control deberd ser sometido al
mismo tiempo que la solicitud de extensién de cumplimiento.

(bY(E)(ii) Otorgacién de contratos para sistema de control o modificaciones de proceso u

drdenes para comprar componentes. Este paso debe ser completado no mas tarde de
15 meses después de la aprobacion del Plan Estatal por la APA o después de la fecha
de publicacion del Plan Federal de la APA, lo que ocurra primero.

(b)(9)E)(iii) Comienzo de la construccion en el lugar o la instalacién del equipo de control de

contaminacion atmosférica o cambios en el proceso. Este paso debe ser completado
no mds tarde de 18 meses después de la aprobacion del Plan Estatal por la APA o
después de la fecha de publicacion del Plan Federal de la APA, lo que ocurra
primero,
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(b)(9)(EXiv) Terminacion de la construccion en el lugar o instalacién del equipo de control o
cambios en el proceso. Este paso debe ser completado no més tarde de 21 meses
después de la aprobacion del Plan Estatal por la APA o después de la fecha de
publicacién del Plan Federal de la APA, lo que ocurra primero.

(bYO)EXV) El cumplimiento final debe ser logrado el 15 de septiembre de 2002 o antes.

{(b)(OXE)Xvi) Una prueba inicial de funcionamiento siguiendo los procedimientos y requisitos
establecidos en la Seccion (b)(6) debera completarse dentro de 180 dias luego de que
el cumplimiento final haya sido logrado.

(b)(9)F) Toda instalacion designada que solicite una extension de cumplimiento més alld de la
fecha de cumplimiento como. se especifica en (b)(9)(A), debera someter la siguiente
informacién antes de someter una solicitud de permiso de operacion Titulo V completa
y a tiempo.

(b)OXF)i) Documentacién de los andlisis realizados para justificar la necesidad de una
' extension, incluyendo una explicacion de por qué se necesita mas de un afio después
de que la APA apruebe ¢l Plan Estatal para cumplir con todos los requisitos del plan.
La documentacion deberd incluir una evaluacion de la alternativa para transportar el
desperdicio de afuiera a una instalacion de disposicion y tratamiento de desperdicios

médicos comerciales en una base temporal o permanente.

(b)(®)(F)(ii]) Documentacién de los pasos para los incrementos de progreso mensurables y
ejecutables segin requeridos en (b)(9)(E) a ser tomados hacia el cumplimiento con
las guias de emision.

(bX9)(G) Los requisitos para el adiestramiento y certificacion de operadores como se especifica
bajo la Seccién (b)(3) y los requisitos de inspeccion para los IDBH pequefios que
cumplan con los requisitos de rural segtin se especifican bajo la Seccién (b)(5) de esta
regla, no podran incluirse dentro de la solicitud de extension de cumplimiento, y debern
cumplirse dentro de un afio después de la aprobacién del Plan Estatal por la APA o
después de la fecha de publicacion del Plan Federal de la APA, lo que ocurra primero.

(b)(9)(H) Disposiciones para aprobar o denegar las extensiones de cumplimiento.

(b)(O)(H)(I) Las extensiones més alld de la fecha limite para cumplimiento pueden ser otorgadas
o denegadas a las instalaciones designadas que planifiquen instalar el equipo de
control necesario para cumplir con los requisitos de esta regla y para las instalaciones
que planifiquen instalar una tecnologia alterna para el tratamiento de desperdicios en
el lugar, la cual no estd disponible para la instalacion hasta después de un afio,
siempre que las instalaciones designadas cumplan con los procedimientos de
solicitud de extension especificados en esta regla.
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(b)(®)(H)(ii) Las solicitudes para extensiones de cumplimiento que no se sometan a tiempo (ésto
significa el 15 de septiembre de 2000 o antes) seran denegadas automaticamente.

(b)(9)(H)(iii) Las solicitudes para extensiones de cumplimiento debern ser sometidas por escrito
al Director del Programa de Aire.

(b)(9)(H)(iv) Las solicitudes para extensiones de cumplimiento seran aprobadas o denegadas
dentro de 30 dfas después de recibir la solicitud con la informacién requerida.
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40 CFR SECTION 60.25(a)




Subpart B—Adoption and Submit-
tal of State Plans for Designated
Facilities

Source: 40 FR 53346, Nov. 17, 1975, unless otherwise
noted.

§60.20 Applicability.

The provisions of this subpart apply to States
upon publication of a final guideline document
under § 60.22(a).

§60.21 Definitions.

Terms used but not defined in this subpart shall
have the mezning given them in the Act and in
subpart A:

(8} Designated pollwtant means any air pollut-
ant, emissions of which are subject to a standard
of performance for new stationary sources but for
which air quality criteria have not been issued, and
which is not included on a [ist published under
section 108(a) or section 112{(b}1}A) of the Act.

{(b) Designated facility means any existing facil-
ity (see § 60.2(an)) which emits a designated pol-
lutgnt and which would be subject to a standard
of performence for that pollutant if the existing fa-
cility were an affected facility (see § 60.2(e)).

(c} Plan means a plan under section 11{(d) of
the Act which estzblishes emission standards for
designated pollutants from designated facilitics and
provides for the implementation and enforcement
of such emissian standards.

(d) Applicable plan means the plan, or most re-
cent revision thereof, which has been approved
under §60.27(b) or promulgated rmder §60.27(d).

(¢) Emission guideline means a guideline set
forth in subpart C of this part, ar in a final guide-
line document published under §60.22(a), which
reflects the degree of emission reduction achiev-
able through the application of the best system of
emission reduction which (taking into srcoumt the
cost of such reduction) the Administrator has de-
termined has been adequately demonstrated far
designated facilities.

(f) Emission standard means a legally enforce-
able regulation setting forth an allowablc rate of
emissions into the atmosphere, or prescribing
equipment specifications for control of air pollu-
tion emissjons,

() Compliance schedule means a legally en-
forceable schedule specifying a date or dates by
which a source or category of sonrces must com-
ply with specific emission standards comtained in
a plan or with any increments of progress to
achieve sucb compliance.

(h) Increments of progress means steps 1o
achieve compliance which must be taken by an
owner or operator of a designated facility, includ-
ing:

(1) Submittal of a final control plan for the des-
ignated facility to the appropriate air pollution
control agency;

(2) Awarding of contracts for emission contro!
systems or for process modifications, or issuance
of orders for the purchase of component parts to
accomplish emission comtrol or process modifice-
tion;

{3) Initiation of on-sile construction or installa-
tion of emission control equipment or process
change;

(4) Completion of on-site canstruction or instal-
lation of emission contro! equipment or process
change; and

(5) Fina! compliance.

(i) Region means an air quality control region
designated under section 107 of the Act and de-
scribed in part 81 of this chapter.

() Local agency means any local governmental
agency.

§60.22 Publication of guideline docu-
ments, emission pguidelines, and
final compliance times.

{8) Concurrently upon or after proposal of
standards of performance for the control of a des-
ignated pollutant from affected facilities, the Ad-
minjstrator will poblish a draft guideline document
containing information pertinent to control of the
designated pollatant form designated facilities. No-
tice of the aveilability of the draft guideline docu-
wment will be published in the FEDERAL REGISTER
and public comments on its comtents will be in-
viled. After consideration of public comments and
upon or after promulgation of standards of per-
formance for comtrol of a designated pollutant
from affected facilities, a final guideline document
will be published and notice of its availability will
be published in the FEDERAL REGISTEH,

(b) Guideline decuments published under this
section will provide information for the davelop-
ment of State plans, such as;

(1) information concemning known or suspected
endangerment of public health or welfare caused,
or conlributed to, by the designated pollutant.

(2) A description of syatems of emissian reduc-
tion which, in the judgment of the Administrator,
have been adequately demonstrated,

(3) Information on the degree of emission re-
duction which is achieveble with each system, to-
gether with information on the costs and environ-
mental effects of applying each system to des-
ignated facilities.

(4) Incremental periods of time mormally ex-
pected to be necessary for the design, installation,
and startup of identified control systams.

(5) An emission guideline that reflects the appli-
cation of the best system of emission reduction
(considering the cost of such reduction) that has




§60.23

been adequately demonstrated for designated fa-
cilities, and the time within which complimmnce
with emission standards of equivalent stringency
can be achieved. The Administrator will specify
different emission guidelines or complience times
or both for different sizes, types, and classes of
designated facilities when costs of control, phys-
jcal limitations, geographical location, ar similar
factors make subcategorization appropriate. (6)
Such other available information as the Adminis-
trator determines may contribute to the formula-
tion of State plans.

(c) Except as pmvided in paragraph (d}{1) of
this section, the emission guidelines and compli-
ance times referred 1o in paragraph (b)3) of this
section will be proposed for comment upon publi-
cation of the draft guideline document, and after
consideration of comments will be promulgated in
subpart C of this pant with such modifications as
may be appropriate.

(d)X1) If the Administrator determines that a
designated pollutant may cause or contrimuge to
endangerment of public welfare, but that adverse
effects on public keakh have not been dem-
onstrated, he will include the determination in the
draft guideline document and in the FEDERAL
REGISTER notice of its availability. Except as pro-
vided in paragraph (d)}(2) of this section, paragraph
(¢) of this section shall be inapplicable in such
cases.

(2) If the Administrator determines at any time
on the basis of new information that & prior deter-
mination under paragraph (d)(1) of this section is
incorrect or no longer correct, he will publish no-
tice of the determination in the FEDERAL REG-
ISTEX, revise the guideline document as necessary
under paragraph (a) of this section, and propase
end promulgate emission guidelines and compli-
ance times under paragraph (c) of this section.

[40 FR 53346, Nov. 17, 1975, as amended at 54 FR
52189, Dec. 20, 1989)

§60.23 Adoption and submittal of State
plans; public hearings.

(a)(1) Within nine months after notice of the
availabillty of a final guideline document is pub-
tished under §60.22(a), cach State shall adopt and
submit to the Administrator, in sccordance with
§ 60.4, a plan for the control of the designated pol-
Tutant to which the guideline docuinent appiics.

(2) Within mine months after notice of the avall-
gbility of a final revised guideline docurnent is
published as provided in §60.22(d)2), each State
shall edopt and submit to the Administrator any
plan revision necessary to meet the requiremems
of this

(b} IT no designated facility is located within a
State, the State ghall submit a letter of certification
to that effect to the Administrator within the time

specified in paragraph {a) of this section, Such
certification shall exempt the State flom the re-
quirements of this subpart for that designated pol-
lutant.

{c)(t) Except as provided in paragraphs (c)(2)
and (c)X(3) of this section, the State shall, prior to
the adoption of any plan or revision thereof, con-
duct one or more public hearings within the State
on such plan or plan revision,

(2) No hearing shall be required for any change
to an increment of progress in an appmved com-
pliance schedule wnless the chmange is likely 1o
causethefamhtytnbemblemcomplywnhthe
final compliance date in the schedule.

(3) No hearing shall be required on an emission
standard in effect prior to the effective date of this
subpanifnwasndcpmdaﬁerapubhchwms
and is at least as stringent as the corresponding
emission guideline specified in the applicable
guideline document published under § 60.22(z).

(d) Any_ hearing required by paragraph (c) of
this section shall be keld only after reasonable no-
tice. Notice shall be given at least 30 days prior
to the date of such hearing and shall include:

(1) Notification to the public by prominently ad-
vertising the date, time, and place of such hearing
in each region affected;

(2) Availability, at the time of public announce-
ment, of each proposed plan or revision thereof for
public inspection in at least one location in each
region to which it will apply;

(3) Natification to the Administrator;

(4) Notification to each local air pollution con-
trol agency in each region to which the plan or re-
vision will apply; and

(5) In the case of an interstate region, notifica-
tion to amy other State included in the region.

(€) The State shall prepare and retain, for a min-
inum of 2 years, a record of each hearing for in-
spection by any interested party. The recard shall
contain, as a minimum, a list of witnesses together
with the text of each presentation.

(f} The State shall submit with the plan or revi-
sion:

(1) Certification that each hearing required by
paragraph (¢) of this section was held in accond-
ance with the notice required by paragraph (d) of
this section; and

(2) A list of witnesses and their organizational
affiliations, if amy, appearing at the hearing and a
brief written summary of each presentation or
written submission.

(g) Upan written application by a State agency
(through the appropriate Regional Office), the Ad-
ministrator may approve State procedures designed
to insure public participation in the matters for
which hearings are required and public notification
of the opportunity to participate if, in the judgment
of the Administrator, the procedures, although dif-




ferent from the requirements of this subpart, in
fact provide for adequate notice 1o and participa-
tion of the public. The Administrator may impose
such conditions on hiz approvel es he deems nec-
easary. Procedures spproved under this section
shall be deemed to satisfy the requirements of this
subpart regarding procedures for public hearings.
JA0 FR $3346, Nov, 17, 1975, as amended at 60 FR
65414, Dec. 19, 1995]

EFFECTIVE DATE NOTE: At 60 FR 65414, Dec. 19,
1995, §60.23 was amended by revising paragraph (a)(1)
withnut establishing an effective dme. For the conven-
ience of the reader, the existing toxt continues 10 be car-
ricd within the body of the section and the cew text is
set forth below:

§60.23 Adoption and submittal of State
plans; public hearings.

{a)(1) Unless ofherwise specified in the applicable sub-
part, within 9 months after notice of the availability of a
final guikleline document is published under §6032(a),
each State shall adept and submit to the Administvator, in
accordance with §60.4 of subpart A of this part, & plan
for the control of the desigrated pollusm to which the
guideline document applies,

L] » » » -

§60.24 Emission standards end compli-
ance schedules.

{a) Each plan shall inclnde emission standards
and complimee schedules,

(b){1) Emission standards shall prescribe allow-
able mates of emissions except when it is clearly
impracticable. Such cases will be identified in the
guideline documents issued under §60.22. Where
emission stemdards prescribing equipmenl speci-
fications are established, the plan shall, 1o the de-
gree possible, set forth the emission reductions
achievable by implementation of such specifica-
tions, and may permit compliance by the use of
eqummmtdetermmdbyﬂtesmlctolxeqmva-
lent to Lhat prescribed.

(2) Test methods and procedures for dstam:lu-
ing compliance with the emission standards shall
be specified in the plan. Methods other than those
specified in appendix A to this part may be speci-
fied in the plan if shown to be equivalent or alter-
native methods as defined in § 60.2 (t) and {u).

(3) Emission standards shall apply to all des-
ignated facilities within the State. A plan may con-
tain emission standards adopted by local jurisdic-
tions provided that the standards are enforceshle
by the State,

{c) Except as provided in paragraph (f) of this
pection, where the Administrator has determined
that a designeted pollutent may cause or contribute
to endangerment of public health, emission stand-
ards shall be no less stringent than the correspond-
ing emission guideline(s) specified in subpart C of

§60.24

this part, and final compliance shall be required as
expeditiously as practicable but no later than the
compliance times specified in subpart C of this

parl.

(d) Where the Administrator has determined that
2 designated pollutamt may cause or contribute
endangerment of public welfare but that adverse
effects on public health have not been dom-
onstrated, States mey balance the emission guide-
lines, compliance times, and other information
provided in the applicable guideline document
againgt other factors of public concern in estab-
lishing emission standards, compliance schedules,
and variances. Appropriate consideration shall be
given to the factors specified in §6022(b) and to
information presented at the public hearing(s) con-
ducted under §60.23(c).

(e){1) Any compliance schedule extending more
than 12 months from the date required for submit-
tal of the plan shall include legally enforceable in-
crements of progress t achieve compliance for
each designated facility or category of facilities,
lncrezrmtsofpmgresssha.n include,whereprw:—
ticable, each increment of progress spec(ﬁed m
§60.21(h) and shall include such additional incre-
memsofproyessasmaybenecessarytopermn
close and effective supervision of progress toward
final compliance.

(2) A plan may provide that compliance sched-
ules for individual sources or categories of sources
will be formulated after plan submittal. Any such
schedule shall be the subject of a public hearing
held according to §60.23 ad shall be submitted
1o the Administrator within 60 days after the date
of adoption of the schedule but in no case later
than the date prescribed for submittal of the first
semiannual repart required by § 60.25(e).

(f) On a case-by-case basis for particular des-
ignated facilities, or classes of facilities, States
may provide for the application of less siringent
emission standards or longer compliance schedules
than those otherwise required by by paragraph (c)
of this section, provided that the State monstrates
with respect to each such facility (or cless of fa-
cilities):

{I} Unreasonable cost of control resulting from
plant age, location, or basic process design;

{2) Physical impossibility of installing netessary
contro! equipment; or

{3) Other factors specific 1 the facility (or class
of farilities) that make application of a less strin-
gent standard or final compliance time signifi-
cantly more rcasanable.

{g) Nothing in this subparl shall be construed to
preclude any State or political subdivision thereof
from adopting or enforcing (1) emission standards
more stringent than emission guidelines specified
in subpart C of this part or in applicable guideline
documents or (2) compliance schedules requiring




final compliance at earlier times than those speci-
fied in subpart C or in applicable guideline docu-
ments.

[40 FR 53346, Nov. 17, 1975]

EFFECTIVE DATE NOTE: At 60 FR 65414, Dec. 19,
1995, §60.24 was amended by revising paragraph (f) in-
troductory text without establishing an effective date. For
the convenience of the reader, the existing text continnes
to be carried within the body of the section and the new
text is set forth below:

§60.24 Emission stamdards and compliance
schedules.

- L] » . *

{f) Unless otherwise specified in the applicable subpart
on a case-by-case basis for particuler designsted facilitien
or classes of facilities, States may provide for the applica-
tion of less stringent emissions standards or longer com-
pliance schedules than those otherwise required by para-
graph {c} of this section, provided thal the State dem-
ongtrates with respect to each such facillty (or ¢lass of fa-
cilities):

* L] * * »

§60.25 Emission inventories, source
surveillance, reports.

(a) Each plan shall include en inventory of all
designated facilities, including emission data for
the designated pollwtants and information related
to emissions as specified in appendix D to this
part. Such data shall be summarized in the plan,
and emission mtes of designated pollutants from
designated facilities shall be correlated with appli-
cable emission standards. As used in this subpart,
“correlated” means presented in such a manner as
to show the relationship between measured or esti-
mated amounts of emissions and the amounts of
such emissions allowable under applicable emis-
ston standards.

(b) Each plan shall provide for monitoring the
status of compliance with applicable emission
standards. Bach plan shall, as a minimum, provide
for:
(1) Legally enforceable procedures for requiring
owners or operators of designated facilities to
magintain records and periodically report to the
State information on the nature and amount of
emissions fram such facilities, and/or such other
information as may be necessary to emable the
State to determine whether such facilities are in
compliance with applicable portions of the plan.

(2) Periodic inspection and, when applicable,
testing of designated facilities.

(c) Each plan shall provide that information ob-
tained by the State under paragraph (b) of this sec-
tion shall be cormelated with applicable emission
standards (see¢ §60.25{(a)) and made available to
the general public.

(d) The provisions referred to in paragraphs (b)
and {c) of this section shall be specifically identi-
fied, Copies of such provisions shall be submitted
with the plan unless:

(1) They have been approved as portions of a
preceding plan submitted under this subpart or es
portions of an implementation plan submitted
under section 110 of the Act, and

(2) The State demonstrates:

(i) That the provisions are applicable to the des-
ignated pollutan(s) for which the plan is submit-
ted, and

(ii) That the requirements of § 60.26 are met.

(e} The State shall submit reports on progress in
plan enforcement to the Administrator on an an-
nual (calendar year) basis, commencing with the
first full report period after approval of & plan or
after promulgation of a plan by the Administrator.
Information required under this h must be
included in the annual report required by §51.321
of this chapter.

(f) Each progress report shall include:

(1) Enforcement actions initialed against des-
ignated facilities during the reporting period, under
any emission standard or compliance schedule of
the plan.

(2) Ildentification of the achievement of any in-
crement of progress required by the applicable
plan during the reporting period.

(3) Identification of designated facilities that
have ceased operation during the reporting period.

(4) Submission of emission inventory data as
described in paragraph () of this section for des-
ignated facilities that were not in operation at the

time of plan development but began operation dur-

ing the reporting period.

(5) Submission of additional data as necessary
to update the information submitted under para-
graph (a) of this section or in previous progress
reports,

(6) Submission of copies of technical reports on
all performance testing on designated facilities
conducted under paragraph (b}2) of this section,
complete with concurrently recorded process data.
[40 FR 53346, Nov, 17, 1975, ps amended a1 44 FR
65071, Nov. 9, 1579]

§60.26 Legal authority.

(a) Each plan shall show that the State has legal
puthority to carry out the plan, including autharity
to:

(1) Adopt emission standards amd complience
schedules applicable to designated facilities.

(2} Enforce applicable laws, regulations, stand-
ards, and compliance schedules, and seek injunc-
tive relief.

(3) Obtain information necessary to determine
whether designated facilities are in compliance
with applicable laws, regulations, standards, and




compliance schedules, including authority o re-
quire recordkeeping and to make inspections and
conduct tests of designated facilities.

(4) Require owners or operators of designated
facilities to install, maintmin, and use emission
monitoring devices and to make periodic reports to
the State on the mature and amoumizs of emissions
from such facilitics; also authority for the State to
make such data aveilable to the public as reported
:i as currelated with applicable emissicn stand-

{b) The provisions of law or regulations which
the State determines provide the authorities re-
quired by this section shall be specifically idemt-
fied. Copies of such laws or regulations skall be
submitted with the plan imless:

(1) They have been approved as portions of a
preceding plan snbmitted under this subpart or as
pertions of an implementation plan submitted
under section 110 of the Act, and

(2) The Stmte demonstrates that the laws or reg-
ulations are applicable to the designated
pollutani(s) for which the plan is submitted.

(c) The plan shall show that the legal authorities
specified in this section are available to the State
at the time of submission of the plan. Legal au-
tharity adequate to meet the requirements of pare-
graphs (a}{3) and (4) of this section may be dele-
gated to the State under section 114 of the Act.

(d) A State governmental agency other than the
State air pollution control agency may be assigned
responsibility for carrying out a portion of a plan
if the plap demonstrates to the Administrator’s sat-
isfaction that the State governmental agency has
the legal authority necessary to carry out that por-
tion of the plan.

(e) The State may muthorize a local agency to
carry out a plan, or portion thereof, within the
local egency’s jurisdiction if the plan demonstrates
to the Administrator’s satisfaction that the local
agency has the legal authority necessary to imple-
ment the plan or portion thereof, and that the au-
thorization does not relieve the Smte of respon-
sibility under the Act for carrying out the plan or
portion thereof.

§6027 Actions by the Administrator.

() The Administrator may, whenever he deter-
mines necessary, extend the period for submission
of any plan or plan revision or portion thereof,

{b) After receipt of a plan or plan revision, the
Administrator will propose the plan or revision for
approval or disapproval, The Administrator will,
within four months after the date required for sub-
mission of & plan ar plan revision, approve or dis-
approve such plan aor revision or egch portion
thereof.

(c) The Administrator will, after consideration
of any State hearing record, promptly prepare and

§60.28

publish proposed regulations setting forth a plan,
or portion thereof, for a State if:

(1) The State fails to subenit a plan within the
time prescribed;

(2) The State fails to submit & plan revision re-
quired by §60.23(a}(2) within the time prescribed;
er

(3) The Adminigtrator disapproves the State
plan or plan revision or any portion thereof, as un-
satisfactory because the requirements of this sub-
part have not been met.

(d) The Administrator will, within six months
after the date required for submission of a plan or
plan revision, promulgate the regulations proposed
under paragraph (c¢) of this section with such
modifications as may be appropriate unless, prior
to such promulgation, the State has adopted and
submitted a plan or plan revision which the Ad-

‘ministrator determines to be approvable.

(eX1) Except as provided in paragraph (e}(2) of
this section, regulations proposed and promulgated
by the Administrator under this section will pre-
scribe emission standards of the same stringency
as the corresponding emission guideline(s) speci-
fied in the final guideline document published
under §60.22(a) and will require final compliance
with such standards as expeditiously as practicable
but no later than the times specified in the guide-
line document.

(2) Upon application by the owner or operator
of a designated facility to which regulations pro-
posed end promulgated under this section will
apply, the Administrator may provide for the ap-
plication of less stringent emission standards or
longer compliance schedules than those atherwise
required by this section in accordance with the cri-
terin specified in § 60.24(f).

{f) If a State failed to hold a public hearing as
required by § 60.23(c), the Administrator will pro-
vide opportunity for a hearing within the State
prior to promulgation of a plan under paragraph
(d) of this section.

§60.28 Plan revisions by the State.

{a)} Plan revisions which have the effect of de-
laying compliance with applicable emission stand-
ards or increments of progress or of establishing
less stringent emission standards shall be submit-
ted to the Administrator within 60 days after pdop-
tion in eccordance with the amnl re-
quirements applicable to development and submis-
sion of the original plan.

(b) More stringent emission standards, or orders
which have the effect of accelerating compliance,
may be submitted to the Administrator as plan re-
visions in accordance with the procedures and re-
quirements applicable to development and submis-
sion of the original plan,




§60.29

(¢) A revision of a plan, or any portion thereof,
shall not be considered part of an applicable plan
unti] approved by the Administrator in accordance
with this subpart.

§60.28 Plan revisions by the Adminis-
trator.

After notice and opporwnity for public hearing
in each affectzd State, the Administrator may re-
vise any provision of an applicable plan if:

(2) The provision was promulgated by the Ad-
nrinistrator, and

(b) The plan, as revised, will be consistent with
the Act and with the requirements of this subpart.
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changes must have prior approval af the Ad-
ministratar. An owner employing such meth-
ods or deviations from the test methods
without obtaining prior approvel does so at
the risk of subsequent disapproval and re-
testing with approved methods,

Within the test methods, certain specific
equipment or procedures are recognlzed as
heing acceptable or potentially acceptable
and are specifically identified in the meth-
ods. The items identified as acceptable op-
tlons may be used without approval but
must be identified In the test report. The po-
tentially approvable options are cited as
“subject to the approval of the Adminis-
trator’’ or as “or equivalent.” Such poten-
tially approvable techniques or alternatives
may be used at the discratlon of the owner
withaut pricr approval. However, detalled
descriptions for applying these potentlally
approvable ues or alternatives ere
not provided in the test methods. Also, the
potentially approvable options mre nat nec-
essarily acceptable In all applications.
Therefore, an owner electing to use such po-
tentially approvable techniques or alter-
natives is responsible for: (1) assuring that
the techniques or alternatives are In fact ap-
plicable and are properly executed; (2) in-
cluding a written description of the alter-
native method in the test report (the written
method must be clear ard must be capable of
being performed without additional Instruc-
tion, and the the degree of detail should be
simllar to the detail contained in the test
methods); and (3} providing any rationale or
supporting data necessary to show the valid-
Ity of the alternative in the particular appli-
cation. Fallure to meet these requirements
can result In the Administrator's disapproval
of the altarnative.

METHOD 1—SAMPLE AND VELCCITY
TRAVERSES FOR STATIONARY SOURCES

1. Principle and Applicabitity

1.1 Principle. Ta aid in the representative
measuremant of utant emissions and/or
total valumetric rate from a statlonary
source, 2 measurement site where the efflu-
ent stream is flowing Ln 2 known direction is
selected, and the cross-section of the stack is
divided into a number of equal areas. A tra-
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verse paint is then located within each of
these equal areas.

1.2 Applicabillty. This method is applica-
ble to flowing gas streams in ducts, stacks,
and flues. The method cannot be used when:
(1) flow is cyclonic or swirling (see Section
2.4), (3} a stack is smaller than about 0.30
meter (12 in.) in diameter, or 0.071 m 2{113
in.%) cross-sectianal area, ar (3) the measure-
ment slte is less than two stack or duct di-
ameters downstream or less than a half di-
ameter upstream from a flow disturbance.

The requirements of this method must be
considered before construction of a new fa-
cllity from which emissions will be meas-
ured; fatlure to do so may require subsequent
alterations to the stack or deviation fram
the standard procedure. Cases Involving
variants are subject to approvel by the Ad-
ministrator, U,S. Environmental Protection
Agency.

2. Procedure

2.1 Selection of Measurement Site, Sam-
pling or velocity measurement is performed
at a site located at least eight stack or duct
diameters downstream amd twc diameters
upstream fram any flow disturbance such as
a bend, expanslon, or contraction in the
stack, or from a visihle flame. If necessary,
an alternative location may be selected, at a
position at least two stack or duct diameters
downstrearn and B half dlameter upstream
from any flow disturbance, For a rectangular
cross section, an equivalent diameter (DJ
shall be calculated from the following equa-
tion, to determine the upstream and down-
stream distances:

EC18NOD1.246

where L=length and Wewidth,

An plternative procedure is available for
determining the acceptability of a measure-
ment not meeting the criteria
above. This procedure, determinatlon of ges
flow engles at the sampling points and com-
paring the results with acceptabllity cri-
terin, is described in Section 2.5,

2.2 Determining the Number of Traverse
Points.
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2.2.1 Particulate Traverses, When the
eight- and two-diameter criterion can be
met, the minimum number af traverse polnts
shall be: (1) twelve, for circular or rectan-
gular stacks with diameters {or eguivalent
diameters) greater than 0.61 meter (24 in.);
(2) eight, for clrcular stacks with diameters
between 0.30 and 0.61 meter (12-24 in.); (3)
nine, for rectangular stacks with equivalent
dla]metem between 0.30 and 0.61 meter {12-24
in.).

40 CFR Ch. 1 (7-1-99 Edition)

corresponds: (1) to the number of duct diame-
ters upstream; and (2) to the number of di-
ameters downstream. Select the higher of
the two minimum numbers of traversas
polnts, or a greater value, sa thar for eir-
cular stacks the number Is a multiple of 4,
and for rectangular stacks, the number is
ong of those shown in Table 1-1.

TABLE 1-1. CROSS-SECTION LAYOUT FOR
RECTANGULAR STACKS

Number of traverss points

Matrix |syout
3

measurement site ta the nearest ups

and downstream disturbances, and divide
each distance by the stack dlameter or
equivalent diameter, to determine the dis-
tance In terms of the number of duct diame-
ters, Then, determine from Figure 1-I the
minimum numher of traverse polnts that

4a
a4
5x4
5x5
x5
ax8
B
™

shgyNBas®
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2.2.2 Velocity (Non-Particulate) Tra-
verses. When velocity or volumetric flow
rate is to be derermined (but not particulate
mattar), the same procedure as that for par-
tienlate traverses (Sectlon 2.2.1) is followed,
except that Figure [-2 may be used instead
of Figure 1-1.

2.3 Cross-sectional Layout and Location
of Traverse Points,

2.3.1 Circular Stacks, Locate the traverse
polnts on two perpendicular diameters ac-
cording to Table 1-2 andl the example shown
in Figure 1-3. Any equation (for examples,
saet Citatlons 2 and 3 in the Bibliography)
that glves the same values es those in Table
1-2 may be used in lieu of Table I-2.

For particulate traverses, one of the diam-
eters must be In a plane contalping the
greatest expected concentration varlation,
e.g.. after bends, one diameter shall be In the
planse of the bend. This requlrement becomes
less critical as the distance from the disturb-
ance increases; therefore, other diemeter lo-
catlons may be used, subject to approval of
the Administrator.

Pt. 60, App. A, Meth. 1

In addition for stacks having diameters
greater than 0.61 m (24 in.) no traverse points
shall be located within 2.5 centimeters (1,00
in.) of the stack walls; and for stack diame-
ters equal to or less than 0.61 m (24 In), no
traverse points shall be located within 1.3 cm
[0.50 in.) of the stack walls. To meet these
criteria, observe the procedures glven below.

2.3.1.1 Stacks With Diameters Greater
Than 0.6 m (24 in.). When any of the traverse
polnts es located in Section 2,1.1 fall within
2.5 em (1.00 in.) of the stack walls, relocate
them away from the stack walls to: (1) & dis-
tance of 2.5 cm (L.00 in); or {2) a distance
equal to the nozle inside diameter, which-
ever is larger. These relocated traverse
points (on each end of & diamerer) shall be
the "adjusted” traverse points.

Whenever two successive traverse polnts
are comhined to form a single edjusted tra-
verse point, treat the adjusted poimt as two
separate traverse polnts, both In the sam-
pling {or velocity measurement) procedure,
and in recording the data.
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TABLE 1-2. LOCATION OF TRAVERSE PQINTS IN CIRCULAR STACKS
[Percent of stack diamater from inside wall to traverse poin()
Number of lraverse points on a diametar—
Travarse point number an o di
2 | a6 | 8[1w0f12]u]e] 18] 2] =] 2
1 1498 21 18] 18 14 13 1.9 1.1
2 854 67 &7 4 44 ag 3§ 3z
3 PR, 18] 88 B 7 67 64 88
4 v 17.7| 1 ,
B oveon
€ e
7 JrI—
8 N
] Jr—
10 .
1 e,
12 J—
13 S
14 —
15 Ju—
16 [
17 o
18 .
19 _—
20 a—————
4 RN [P
2 Ju——
3 [
24 Jo—

2.3.1.2 Stacks With Diameters Equal to or
Less Than 0.61 m (24 in.). Follow the proce-
dure in Section 2.3,1.1, noting only that any
“adjusted” points should be relocated away
from the stack walls to: (1) a distance of 1.3
em ([0.50 in); or (2) a distance equal to the
nozzie Inside diameter, whichever is larger.

2.3.2 Rectangular Stacks, Determine the
number of traverse points as explained In
Sections 2.1 and 2.2 of this method, From
Table 1-1, determine the grid conflguration.
Divide the stack cross-section Into as many
equal rectangular elemental areas as tra-
verse points, and then locate a traverse polnt

at the centroid of each equal area according
to the example in Figure 1-4.

If ¢the tester desires to use more than the
minimum number of traverse polnts, expand
the “minimum number of traverse points*
matrix (see Table 1-1) by adding the extra
traverse points plang ane or the other or
both legs of the matrix: the final matrix
need not be balanced. For example, If a 4x3
"minimum number of points’ matrix were
expanded to 36 points, the final matrix could
be 9xd4 or 12x3, and would not nacessarily
have to be 6x8. After canstructing the final
matrix, divide the stack cross-section into as
many equal rectangular, elamental areas as
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traverse points, and locate a traverse point
at the centrold of each equal area,

The situation of traverse polnts being too
close to the stack walls Is not expected to
arise with rectangular stacks. If this prob-
lem should ever arise, the Administrator
must be contacted for resalution of the mat-
ter.

2.4 Verificatlon of Ahsence of Cyclonic
Flow. In most stati sources, the direc-
tlon of stack gas flow Is essentially parallel
to the stack walls, However, cyclonic flow
may exist (1} after such devices as cyclanes
and inertial demisters following venturi
scrubbers, or (2) In stacks having tangemntial
Inlets or other duct configurations which
tend to induce swirling; in these instances,
the presence or absence of cyclonic flow at
the sampling location must be determined.
The fallowing techniques are acreptable for
this determinatian,

ECU1JNS2.0768

Level and zaro the manometer. Connect a
Type S pitot tube to the manometer, Posi-
tion the Type S pitot tube at each traverse
point, in successiaon, so that the planes of the
face openings of the pitot tube are perpen-
dicular to the stack cross-sectional plane;
when the Type 5 pltot tube is in this pasi-
tion, it Is at “0° reference.” Note the dif-
ferentlal pressure (Ap) rea at each tra-
verse point. If a null (zero) pitot reading is
obtained at 0° reference at a given traverse
paint. an acceptable flow condition exists at
thar point, If the pitot reading is not zern at
0° reference, rotate the pitot tube (up to 80°
yoew angle), unti a null reading is obtalned.
Carefully determins and recard the value of
the rotation angle (o) to the nearest degree.
After the null technique has been applied at
each traverse point. calculate the average of
the absolute values of «; assign avalues of 0*®
1o thase polnts for which no rotatian wes re-
quired, and Include these in the overall aver-
age. If the average value of als greater than
2, the overall flow condition in the stack is
unacceptable and alternative methodology,
sulject to the approval of the Administrator,
must he used to perform accurate sample and
velocity traverses.
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The alternative procedure described iIn
Sectlon 2.5 may be used to determine the ro-
tation angles In Heu of the procedure de-
scribed above.

2.5 Alternative Measurement Site Selec-
tion Procedure. This alternative applies to .
sources where measurement locations are
less than 2 equivalent stack or duct diame-
ters downstream or less than % duct dlame-
ter upstream from a flow disturbance. The
alternative should be limited to ducts larger
than 24 in. in diameter whera blockage and
wall effects are minimal. A directional flow-
sensing probe s used to measure pitch and
yaw angles of the gas flow at 40 or mare tra-
verse points; the resultant angle Is cal-
culated and compared with acceptable cri-
teria for mean and standard deviation.

NOTE: Both the pitch and yaw angles are
measured from a line through the
traverse polnt and parallel to the stack axis.
The pitch angle Is the angle of the gas flow
component in the plane that INCLUDES the
traverse line and is parallel to the stack
axis. The yaw angle is the angle of the gas
flow component in the plane PERPEN-
DICULAR tn the traverse line at the tra-
verse paint and s measured from the line
passing through the traverse paint and par-
alle! to the stack axis.

2.3.) Apparatus.

2.5.1.1 Directional Probe. Any directional
prabe, such as United Sensor Type DA Three-
Dimensional Directional Probe, capable of
measuring both the pitch and yaw angles of
gos flows Is acceptable, (NOTE : Mention of
trade name or specific products does not con-
stitute endorsement by the U.S. Environ-
mental Protection Agency.) Assign an iden-
tification number to the directional probe,
and permanently mark or engrave the num-
ber on the body of the probe. The
holes of directional probes are susceptible to
plugging when used in particulate-laden gas
streams. Therefore, a system for cleaning
the pressure holes by ‘back-purging” with
pressurized alr is required.

2.5.1.2 Differentlal Pressure Gauges. In-
clined manometers, U-tube manometers, or
other differemtial pressure geuges (e.g.,
magnehelic gauges) that meet the specifica-
tions described in Method 2, sectlon 2.2.

NOTE: If the differential pressure geuge
produces both negative and positive resd-
ings, then both negative and positive pres-
sure readings shall he callbrated et a min-
imurm of three points as specified in Method
% section 2.2,

2.52 Traverse Poimts, Use a minimum of
40 traverse points for circular ducts and 42
points for rectangular ducts for the gas flow
angle determinaticns. Follow section 2.3 and
Tahle 1-1 or 1-2 for the location and [ayout
of the traverse poimts. If the measurement
locatlon is determined to be acceptable ac-
cording to the criteria in this alternative
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procedure, use the same traverse point num-
ber and locatlons for sampling and veloclty
measureamaents.,

2.5.3 Measurement Procedurs,

2.5.3.1 Prepare the directlonal prabe and
differential pressure gauges as recommended
by the manufacturer. Capillary tubing or
surge tanks may be used to dampen pressure
fluctuations. It is recommended, but not re-
quired, that a pretest leak check be con-
ducted. To perform a leak check, pressurize
or use suction on the impact apening until &
reading of at least 7.6 cm @ in.) H ;0 registers
on the differential pressure gauge, then plug
the impatt opening. The pressure of a leek-
free system will remain stable for at least 15
seconds.

2,332 Level and zero the manometers.
Since the manometer leval and zero may
drift because of vibrations and temperature
changes, perlodically check the level and
zero during the traverse.

2.5.3.3 Position the probe at the appro-
priate locations in the gas stream, and ro-
tate until zero defiection Is indicated for the
yaw angle pressure gauge. Determine and
record the yaw angle. Record the pressure
gauge readings for the plrch angle, and de-
termine the pitch angle from the calibratian
curve, Repeat this procedure for each tra-
verse point. Complete a *‘back-purge” of the
pressure lines and the impact openings prior
to measurements of each traverse point.

A post-test check as described in section
2,5.1.1 Is required. If the criterin for a leak-
free system are not met, repair the equlp-
ment, and repeat the flow angle measure-
ments

2.54 Calculate the resultant angle at each
traverse point, the average resultant angle,
arnd the standerd deviation using the fol.
lowing equations. Complete the calculatlons

at least one extra significant fg-
ure beyand that of the acquired data. Round
the values after the final calculations.

2.54.1 Calculate the resultant angle at
each traverse point:

Ri=arc cosine [(cosine Y)) (cosine PJ)]

Eq. I-2
Where:
Ri=Resultant angle at traverse point |, de-
gree

Yi=Yaw angta at traverse point |, degree.
Pi=Pitch angle at traverse point 1, degree,

2542 Calculate the average resultant far
the measurements:

EC16ND91.107

Where:
R=Average resultant angle, degree,
n=Total number of traverse points.

2.5.43 Calculate the standard deviarians:

40 CFR Ch. | (7-1-98 Edition)
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Eg. 1-4
Where:
Ss=Standard deviation, degree.

2,35 ‘The measurement location is accept-
able {f R20° and Se<10°,

2,5.6 Calibration. Use a flow system as de-
scribed in Sections 4,1.2.1 and 4.1.2,.2 of Meth-
od 2, In additlon, the flow system shall have
the capacity to generate two test-section va-
locities: ane between 385 and 730 m/min (1200
and 2400 ft/min) and one between 730 and 1100
m/min {2400 and 3600 ft/min).

2.5.6.1 Curt two entry ports in the test sec-
tlon. The axis through the entry parts shall
be perpendicular to each other and intersect
i the centroid of the test section. The parts
should be elongated slots parallel to the axis
of the test sectlon and of sufficient length to
allow measurement of pltch angles while
maintaining the pitot head position at the
test-section cemtrojd. Te facllitate align-
ment of the directlonal probe during calibra-
tion, the test section should be constructed
of plexiglass or some other transparent ma-
terial. All callbration measurements should
be made at the same point in the test sec-
tion, preferably at the centroid of the test

2.3.8.2 To ensure that the gas flow Is par-
aliel to the central axis of the test sectlom,
follow the procedure in Section 2.4 for cy-
clonic flow determination ta measure the
ges flow angles at the centroid of the test
sectlon fram two test ports located 80° apart.
The gas flow angle measured in each part
must be £2° of 0°, Straightening vanes shauld
be instelled, if necessary, to meet this cri-
terion.

2.5.6.3 Pirch Angle Callbration. Perform a
calibration traverse according to the manu-
facturer’s recommended protocol in 5° Incre-
ments for angles from -60° to =60° at one ve-
locity in each of the two ranges specified
ahove. Average the pressure ratic values ob-
telned for each angle in the two flow ranges,
and plot a calibration curve with the average
values of the pressure ratio (or other sult-
ahle measurement factor as recommended by
the manufacturer) versus the pitch angle.
Draw a smooth Line through the data points,
Plot also the data values for each traverse
point. Determine the differences between the
measured data values and the angle from the
callbration curve at the same pressure ratlo.
The difference at each comparisan must be
within 2° for angles between 0° and 40° and
within 3°for angles between 40 ° - and 60°,
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25.6.4 Yaw Angle Calibration, Mark the
three-dimensional probe te allow the deter-
minatien of the yaw position of the probe.
This Is usually a line extending the length of
the probe and aligned with the impact open-
Ing. To determine the of measure-
ments of the yaw angle, only the zero or null
pasition need be calilbrated as follows. Place
the dlrectional probe in the test section, and
rotate the probe until the zero position is
found, With a protractor or other angle
measuring device, measure the angle Indl-
cated by the yaw engle indicatar on the
three-dimensional probe. This should be
within 2°of 0°, Repeat this measurement for
eny other points along the length of the
pitot where yaw angle measurements could
be read in order to account for variations in
the pitot markings used to indicate pitot
head positlons.
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METHOD 1A—SAMPLE AND VELOCITY TRA-
VERSES FOR STATIONARY SOURCES WITH
SMALL STACKS OR DUCTS

1. Applicability and Principle

1.1 The applicability and principle of this
method are Identical to Method 1, except
this method’s applicability is Hmited to
stacks or ducts less than about 0.30 meter {12
In.} in diameter ot 0.071 m ? (113 Ln.2) In cross-
sectlonal area, but equal to or greater than
about 0.10 meter {4 In.) In dismeter or 0.0081
me (12.57 In.2) in cross-sectional area,

1.2 In these small dlameter stacks or
ducts, the eonventional Method § stack as-
sambly {cansisting of a Type S pltot tube at-
tached to a sampling probe. equipped with a
nozzle and thermocouple) blocks a signifl-
cant partion of the cross saction of the duct
ard causes inaccurate measurements. There-
fore, for particulate matter (PM) sampling in
small stacks or ducts, the gas velocity is
measured using a standard pitot tube down-
stream of the actual emission sampling site.
The straight run of duct between the PM
sam and ve! measurament sttes al-
lows the flaw profile, temporarily disturbed
by the presence of the sampling probe, to re-
develop and stabilize,

1.3 The cross-sectional layout and loca-
tion of traverse points and the verification of
the absence of cyclonic flow are the same as
in Method 1, Sectlons 2.3 and 2.4, respec-
tively. Differences from Method I, except
noted, are glven balow,
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METHAOD 3—GAS ANALYSIS FUR THE
DETERMINATION OF DRY MOLECULAR WEIGHT

1, APPLICABILITY AND PRINCIPLE

1.1 Applicahifity,

L1.1 This method is applicable for deter-
carbon dloxide (CO; } and oxygen (02)
concentrations and dry molecular weight of

40 CFR Ch. I (7-1-99 Edition)

a sample from a gas stream of a fossil-fuel
combustion process. The method may also be
applicable to other processes where it has
been determined that compounds other than
COz, 0;, carbon monoxide (CO), and nitrogen
(Nz) are not present in concentrations suffi-
clent to affect the results.

1.1.2 Other methods, as well as modifica-
ticns to the procedure described hereln, are
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also applicable for some or all of the above
determinations. Examples of speclfic meth-
ods arnd modifications include; (1) A multl-
point sampling method an Orsat ana-
lyzer to analyze individual grab samples ob-
tained at each polnt; (2) a method using CO ;
or 0; and stolchiometric calculatians to de-
termine dry molecular welght; and (3) as-
signing a value of 30.0 for dry molecular
weight, In lieu of actual measurements, for
processes burning natural ges, coal, or oil.
These methods and modifications may be
usad.butarembjecttotheapprnvalofﬂm

Administrator, U.S. Environmental Protec-
tion Agency (EPA),

1.1.3 Note. Mentlon of trade names or spe-
cific products does not constltute endorse-
ments by EPA.

1.2 Princlpla, A gas sample Is extracted
fram a stack by one of the following meth-
ods: (I) Single-paint, grab sampling; (2) sin-
gle-polnt, integrated sampung or (3) multi-
point, integrated sampling. Thte gas sample
is analyzed for pecent CO », percent O;, and Lf
necessary, far percent CO. Far dry molecular
weight determination, either an Orsat or a
Fyrite analyzer may be used far the analysis.

Z. APPARATUS

As an alternative to the sampling appa
mmmﬂsystmd&scribedhm:lnoﬂmr
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sampling systems (e.g., liquid displacement)
may be used, provided such systems are ca-
pable of obtaining & representatlve sample
and maintaining a2 constanmt sampling rate,
ard are, otherwise, capable aof yielding ac-
ceptahble results. Use of such systems Is sub-
Ject to the approval of the Administrator.

2.1 Grab Sampling (Figure 3-1).

2.1.1 Probe, Stalnless steel or horosilicate
glass tubing equipped with an in-stack or
out-stack filter to remove particulate mat-
ter (a plug of glass woal is satisfactory for
this purpose}. Any other materials, inert to
03, CO;, CO, and N, and resistant to tempera-
ture at sampling conditions, may be used for
the probe. Examples of such materials are
aluminum, copper, quartz glass, and Teflon.

2,1.2 Pump. A one-way squeeze bulb, or
eguivalent. to transport the gas sample to
the analyzer.

2,2 Inmgramd Sampling (Figure 3-2).

2.2.1 Probe, Same as in Section 2.1.1.

2.2.2 Condenser. An air-cooled or water-
cooled condenser, or other condenser no
greater than 250 mi that will not remove O,
€0y, CO. ard N3, to remove excess molsture
which would ‘nterfere with the operatlon of
the pump and flowmeter.

2.2.3 Valve, A needle valve, 10 adjust sam-
ple gas flow rate.
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224 Pump. A leaf-free, diaphragm-type
pump, or equivalent, to transport sample gas
to the flexihle bag, Install a small surge tank
between the pump and rate meter to elimi-
nate the pulsation effect of the disphragm
pump on the rotameter.

22,5 Rate Meter. A rotameter, or equiva-
lent rate meter, capable of measiuring flow
rate to within 2 percent of the selected flow

40 CFR Ch. I (7-1-99 Edition)

rate. A flow rate range aof 500 to 1000 cc/min
is R

2.26 Flexible Bag. Any leak-free plastic
(e.g., Tedlar, Mylar, Teflon) or plastic-coated
aluminum (e.g.. aluminized Mylar) bag, or
equivalent, having a capacity conslstent
with the selected flow rate and time length
of the test run, A capacity in the range of 55
to 90 liters is suggested. To leak check the
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. connect It to a water manometer, and
pressurlzetlwbagto!tn 10em H; O (2to 4
in. H;0). Allow to stand for 10 minutes. Any
displacement in the water manometer indi-
cates a leak. An alternative leak-check
method is to pressurize the bag to 5 to 10 em
(2 ta 4 in)) H20 and allow to stand avernight.
A deflated hag indicates a leak.

2.2.7 Pressure Gauge. A water-fllled U-tube
manometer, or equivalent, of about 30 cm (12
in.), for the flexible bag leak checlk.

2.2.8 Vacuum Gauge. A mercury manom-
eter, ar equivalent, of at least 760 mm (30 in.)
Hg. for the sampling train Jeak check.

23 Analysis, An Orsat or Fyrite type com-
bustion gas analyzer. For Orsat and Fyrite
analyzer maintenance and operation proce-
dures, follow the instructions recommended
by the mamudacturer, unless atherwise speci-
fied herein.

3. SINGLE-POINT, GRAB SAMPLING AND
ANALYTICAL PROCEDURE

3.1 The sampling point in the duct shall e}~
ther be at the centrold of the craoss sectlon or
at a point no closer to the walls than 1.00 m
(3.3 ft), unless otherwise specified by the Ad-
ministrator.

SZSetuptheeqtupmamasslwwanig-
ure 3-1, making sure all connections ahead of
the analyzer are tight. If an Orsat analyzer Is
used, it is recommended that the analyzer be
leak checked by following the procedurs in
Section 6, however, the lsak check is op-
tonal

3.3 Place the probe In the stack. with the
tp of the probe positioned at the sampling
point; purge the sampling line long enbugh
to allow at least five exchanges, Draw a sam-
ple into the analyzer, and immediately ana-
lyze it for percent CO: and percent O;. Deter-
mine the percentage of the gas that is N ; and
CO by subtracting the sum of the percent
CO; and 0z O fram 100 percent. Cal-
culate the dry molecular weight as indicated
in Section 7.2

3.4 Repeat the sampling. analysis, and cal-
culaton procedures until the dry molecular
weights of any three grab samples differ
from their mean by no more than 0.3 g/g-
mole {0.3 1b/lb-mole). Average these three
molecular weights, and report the results to
the nearest 0.1 g/g-mole (0.1 lIb/lb-mole).

4, SINGLE-POINT, INTEGRATED SAMPLING AND
ANALYTICAL PROCEDURE

411hemnpungpoimmmedu:tshaube
located as in Secrinn 3.1,

4.2 Leak check (aptional) the flexible hag
as in Section 2.2.6. Set up the equlpment as
shownr in Flgure 3-2. Just before sampling.
leak check (optional} the train by placing a
vacuurn gauge at the condenser inlet, pulling
a vacuum of at [east. 250 mm Hg (10 In, Hg),
plugging the outiet at the quick disconnect,
and then turning off the pump. The vacuum
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should remain stable for at least 0,5 minute.
Evacuate the flaxible bag, Cannect the
probe, and place it in the stack, with the tip
of the probe positioned at the sampling
point; purge the sampling line. Next, connect
the bag, and make sure that all connections
are tight,

4.3 Sample at a constant rate. The sam-
pling run should be simultaneous with, and
for the same total length of time as, the pol-
lutant emission rate determination. Collec-
tlon of at least 30 lters (1.00 Ft 3) of sample
gos Is recommended; however, smaller vol-
umes may be collected, If deslred.

4.4 Obtain one integrated flue gas sample
during each pollutant emission rate deter-
mination. Within 8 hours after the sample is
taken, analyze it for percent CO; and percent
0z using either an GOrsat analyzer or a Fyrite
type combustion gas analyzer. If an Orsat

is used, It is recommended that

Orsat, leak check described in Section B, be
performed before this determination; how-
ever, the check is optlonal. Determine the
percemageot'ﬂlegastlmtisNz and CO by
the sum of the percent CO; and
pementOﬁnm 100 percent. Calculate the dry
molecular weight as indicated in Section 7.2.

4.5 Repeat the analysis and calculation
procedures until the individual dry molec-
ular weights for amy three analyses differ
from their mean by no more than 0.3 g/g-
mole (0.3 Ilb-mole). Average these three
malecular weights, and report the results to
the nearest 0.1 g/g-mole 0.1 1b/1b-mole).

§. MULTI-POINT, INTEGRATED SAMPLING AND
ANALYTICAL PROCEDURE

5.1 Unless atherwise specified by the Ad-
ministrator, a minimutn of eight traverse
points shall be used for circular stacks hav-
ing diameters less than 0.61 m (24 in.}), a min-
irnum of nine shall be used for rectangular
stacks having equivalent diameters less than
0,6 m (24 in.), and a mintmum of 12 traverse
points shall be used for all other cases. The
traverse points shall be located eccording to
Method 1. The use of fewer points is subject
to approval of the Administrator.

5.2 Follow the ures outlined In Sec-

Average
+% dev, (0O X 100 (Mus] be 510%)
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Fiure 3-3. Sampling rale data.

8. LEAK-CHECK PROCEDURE  FOR
ANALYZER

Movihg an Orsat analyzer Frequently
causes It to leal. Therefore, an Orsat ana-
lyzer should be thoroughly leak checked on
site before the flue gas sample is intreduced
into It. The procedure for leak checking en
Orsat analyzer is as follows:

6.1 Bring the liquid level in each plpette up
to the reference mark on the caplllary tub-
Ing. and then close the plpette stoj

8.2 Raise the levaling bulk sufficiently to
bring the confining liquid meniscus onto the
graduated portion of the burette, and then
close the manifold stopeock,

6.3 Record the meniscus pasition,

8.4 Observe the menisus in the burette and
the liquid level in the plpatte for movement
over the next 4 minutes.

6.5 For the Orsat analyzer to pass tha leak
check, two conditions must be met:

6.5.1 The liquid level In each pipette must
not fall below the botton of the capillary
tubing during this 4-minute interval,

8.5.2 The menisus in the burette must not
change by more than 0.2 ml during this 4-
minute interval.

6.6 If the anlyzer fails the leak-check pro-
cedure, check all rubber connections and
stopcocks to determine whether they might
be the cause of the leak. Disassemble, clean,

lyzer is reassembled, repeat the lead-check
procedure,

7. CALCULATIONS

7.1 Namenclature

Ma = Dry molecular welght, g/g-male (1b/1h-
mole).

%C0; = Pareent CO; by volume, dry basis.

%0, = Percent O0p by volume, dry basis.

9%CO = Percent CO by volume, dry basls.

%Nz = Percent N:; by volume, dry basts.

0.280 = Molecular weight of N; or CO, dlvided
by 100.

0,320 = Molecular wight of 02 divided by 100.

0.440 = Malecular weight of CO; divided by
100.

1.2 Dry Molecular Weight. Use Equation 3-
1 to culate the dry molecular weight of
the stack gas.

My = 0.440(%CQy) + 0.320 (%0 ;) + 0.Z80(%N; +
%CO) Eq.3-1

NOTE. The sbove equatlon does not con-
sider argon in air (pahout 0.9 percent, molec-
ular welght of 389). A negative error of
about 0.4 percent is introduced. The tester
may choose to include argon in the analysis
using procedures subject to approval of the
Administrator,

40 CFR Ch. | (7-1-89 Edition)

8. BIRLIOGRAPHY

OrsaHd. Altshuller, A.P. Storage of Gases and

Vapors in Plastlc Bags. International Jour-
nal of Air and Water Pollution, 6:75-81. 1863,

2. Conner, Willlam D, and J.S. Nader. Air
Sampling with Plastic Bags. Journal of the
American Industrial Hyglene Assoclation.
25:292-207. 1964,

3. Burrell Manual for Gas Analysts, Sev-
enth editlon. Burrell Corporation, 2223 Fifth
Avenue, Pittsburgh, PA. 15219. 1951,

4. Mitchell, W.J. and M.R. Midgett, Fleld
Reliabllity of the Orsat Analyzer. Journal of
Air Pallution Control Association. 25:491-485.
May 1876.

§. Shigehara, R.T., R. M. Neullcht, and
W.S. Smith. Vall Orsat Analysis Data
frum Fossll Fuel-Fired Units. Stack Sam-
pling News. 4(2):2§-26. August 1976,

METHOD 3IA—DETERMINATION OF OXYGEN AND
CARBON DIOXIDE CONCENTRATIONS IN EMIS-
SIONS FROM STATIONARY SOURCES (INSTRU-
MENTAL ANALYZER PROCEDURE}

L. Applicabllity and Principle

1.1 Applicability. This method is appli-
cable to the determination of axygen (03
and carbon dioxide (C0O2) concentrations in
emissions from stationary
specified within the regulati

1.2 Principle. A sample is continuously
extracted from the effluernt stream; a portion
of the sample stream Is eanveyed to an in-
strumental analyzer{s) for determination of
O; and COa concentration(s). Performance

and test are pro-
vided to ensure reliable data,
2. Range and Sexnsitivity

Same Method 6C, Sectlons 2.1 end 2.2,
axcept that the span of the monitoring sys-
tem shall be selected such that the average
02 or CO; concentratlon is not less than 20
percent of the span.

3. Definitions

3.1 Measurement System, The total equip-
ment required for the determination of the
D; or CO; concentration. The measurement
system consists of the same sub-
systems as defined In Method B6C, Sectlons
311,312 and 3,13,

3.2 Span, Callbration Gas, Analyzer Cali-
hration Error, Sampling System Bias, Zero
Drift, Callbration Drift. Response Tlme, and
Calibratlon Curve. Same as Method 6C, Sec-
tions 3.2 through 3.8, and 3,10,

3.3 I[nterference Response. The output re-
sponse of the measurament system to a com-
ponent In the sample gas, other than the gas
component being measured.

4. Measurement System Perfarmance Specifica-
tons

Same as Method 8C. Sectlons 4.1 through
44,

5. Apparatus and Reagenits
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5.1 Measurement System. Any measure-
ment system for O; er CO; that meets the
specificatinns of this method. A schematic of
an acceptable measurement is shown
in Figure 6C-1 of Method 6C, The essential
components of the measurement system are
degcribed below:

5.1,1 Sample Probe. A leak-free probe, of
sufficient length to traverse the sample
points,

5.1.2 Sample Line. Tubing, to transport
the sample gas from the probe to the mois-
ture removal system. A heated sample line is
not required for systems that measure the Oz
or CO; concentration on a dry basis, or trans-

port dry gases,

5.1.3 Sample Trensport Line, Calibration
Value Assembly, Molsture Removal System,
Partleulare Fllter, Sample Pump, Sample
Flow Rate Control, Sample Gas Manifold,
and Data Recorder. Same as Method 6C, Sec-
tions 5.1.3 through 5.1, and 5.1.11, except
that the requirements to use stainless steel,
'I'eﬂnml and nonreactive glass fliters do not
apply.

5.14 Gas Analyzer. An analyzer to deter-
mine comtinuausly the 0: or CO; concentra-
tion in the sample gas stream. The analyzer
shall meet the applicable performance speci-
fications of Section 4. A means of controlling
the analyzer flow rate and a device for deter-
mining proper sample flow rate (e.g., prect-
slon rotameter, pressure gauge downstream
of all flow controls, etc.) shall be pravided at
the analyzer. The requirements for mees-
uring and controlling the analyzer flow rate
are not applicable if data are presented that
demonstrate the analyzer is insensltive to
flow variations over the range encountered
during the test.

5.2 Calibration Gases. The calibration
gases for CO; analyzers shall be CO; 1nN:or
C0;, in air, Alternatively, CO/S0; , 04/S0; ,
02/CO»/S0O, gas mixtures in N, maybeused.
Three callbration gases, as specified Section
§.3.1 through 5.3.3 of Method 6C, shall be
usefd, For O: monitors that canmot analyze
zero gas, a callbration ges concentration
equivalent to less than 10 percent of the span
may be used in place of zero gas.

6. Measurement System Performance Test Proce-
dures

Perform the following procedures before
measurement of emlssions (Sectlon 7).

6.1l Callbration Corcentration
Verification, Fallow Section 6.1 of Method
6C, except if callbration gas analysis Is re-
quired, use Method 3 and change the accept-
ance criteria for agreement among Method 3
results to § parcent (or 0.2 percent by vol-
ume, whichever is greatar).

6.2 Interference Response. Canduct an in.
terference test of the apnalyzer pricr
to its initial use in the fleld. Thereafter, re-
check the measurement if changes
arg2 made in the Instrumentation that could

Pt 60, App. A, Meth, 3A

alter the interference response (e.g., changes
in the type of gas detector}. Conduct the in-
terference response in acoordance with Sec-
tion 5.4 of Method 20,

6.3 Measurement S Preparation,
Analyzer Calibration Error, amd Sampling
Systemn Bias Check, Follow Sectlons 6.2
through 6.4 of Method 6C.

1. Emission Test Procediire

1.1 Selection of Sampling Stte and Sam-
pHng Points, Select a measurement site and
sampling polnts using the same criteria that
are applicable to tests performed using
Method 3.

1.2 Sample Collection. Pasition the sam-
pling prabe at the first measurement point,
and begin sampling at the same rate as used
during the sampling system hias check,
Maintain constant rate sampling (Le., z£I10
percent) during the entire run. The sampling
time per run shall be the same as for tests
comducted using Method 3 plus twice the sys-
tem response time. For each run, use only
those measurements obtained after twice the
response time of the measurement system
has elapsed to determine the average offlu-
ent concerration,

7.3 Zero and Calibration Drift Test. Fol-
low Section 7.4 of Method 6C.

8. Quality Control Procedures
The following qua.llty camtrol procedures
are recommended when the results of this
:rwt[mdammedforanemjsslon rate correc-
tion factor, or excess alr determination. The
tester should select one of the following op-
tions for validating measurement results:

8.1 If both O; and CO; are measured using
Method 3A, the ures described in Sec-
tion 4.4 of Method 3 should be followed to
validate the O; end CO; measurement re-
sults.

8.2 If only O; Is measured using Method
1A, measuraments of the sample stream CO:
concentration should be obtained at the sam-
ple by-pass vent discherge using an Orsat or
Fyrite enalyzer, or equivalent. Duplicate
samples should be obtained concurrent with
at least ane run. Average the duplicate Orsat
or Fyrite analysis results for each run. Use
the average CO; values for comparison with
the 02 measuremnents in accordance with the
procedures described in Sectlon 4.4 of Meth-
od 3,

8.3 If only CO: is measured using Method
measurements

using an Orsat or Fyrite analyzer as de-
scribed in Section B.2, For each run, dif-
ferences greater than (1.5 parcent between the
Method 3A results and the average of the du-
plicate Fyrite analysis should be inves-
tigated.
9. Emissian Caleulption

For all CO; analyzers, and for O; analyzers
that can be calibrated with zero gas, follow
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Section 8 of Methad 8C, except express all
concentrations as percent, rather than ppm.

For O; analyzers that uss a low-level cali-
bration ges in place of a zero gas, calculate

EC16NO91.118

Where:

Cgn=Effluent gas concentration, dry basls,
percent.

Cm=Actual concentration of the upscale
calibration gas, percent.

Coe=Actual concentration of the low-level
calibration ges, percent.

Co=Average of Inltial and final system call-
bration blas check responses far the
upscale calibration gas, percent.

Co=Average of Inltial and final system call-
bration bias check respanses for the low-

- level gas, percent.

C=Average gas concentration indicated by
the gas analyzer, dry basis, percent.

i0. Bibliography

Same as bibliography of Methad 6C.

METHOD IB—GAS ANALYSIS FOR THE DETER-
MINATION OF EMISSION RATE CORRECTION
FACTOR OR EXCESS AIR

. APPLICABILITY AND PRINCIPLE

1.1 Applicablity

LL.1 This method is applicable for deter-
mining carbon dioxide {CO.), oxygen (0.
and carbon monoxide {CO) concentrations of
a sample from a gas stream of a fossil-fue]
combustlon provess for excess air or emis-
sion rate correction factor caleulations,

1.1.2 Other methods, as well as modifica-
tlons to the procedure described herein, are
elso applicable for all of the above deter-
minations. Examples of s methods and
modifications include: (I) A multl-point sam-
pling method using an Orsat analyzer to ana-
lyze individual grab samples obtalned at
each point, and (2) a method using CO 2 or O
amd stolchiometric calculations to determine
excess air. These methods end modifications
may be used, but are subject to the approval
of the Administrator, U.S. Environmental
Protection Agency (FPA).

1.1.3 Note. Mention of trade names or spe-
cific products does not constitute endorse-
ment by EPA.

1.2 Principle. A gas sample is extracted
from a stack by one of the following meth-
ods: {1) Single-point. grab sampling: (2 sin-
gle-point. integrated sampling; or @) multl-
polnt, integrated sampling., The gas sample
is analyzed for percent CO; percent O;, and,
If necessary, percent CO. An Orsat analyzer
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tha effluent gas MUaﬂm using Equa-
tlon 3A-1.

must be used for excess air or emission rate
correction factor determinations.

2. APPARATUS

The alternative sampling systems are the
same those memntioned in Section 2 of
Method 3,

2.1 Greb Sampling and Integrated Sam-
pling. Same as in Sections 2.1 and 2.2, respec-
tively, of Method 3.

2.2 Analysis. An Orsat analyzer only. For
low CO; than 4.0 percent) or high O;
(greater than 15.0 percent) concentrations,
the measuring burstte of the QOrsat must
have at least 0.1 percent subdivisions. For
Omsat maintenance and operation proce-
dures, follow the instructions recommended
by the manufacturer, unless ptherwise spect-
fled heraln.

3. PROCEDURES

Bach of the three procedures below shall be
used only when specified in an applicable
subpart of the standards, The use of these
procedures for ather purpases must have spe-
cific prinr approval of the Adminsitrator.

NOTE .—A Fyrite-type combustion gas ana-
lyzer is not acceptable for excess air or emis-
slon rate correction factor determinations,
unless appraved by the Administrator. If
both percent CO; and percent O; are meas-
ured, the analytical results of any of the
three procedures given below may be used for
calculatlng the dry molecular welght (see
Methaod 3).

1.1 Single-Point, Grab Sampiing and Analytical
Pracedure.

3.1t The sampling polnt in the duct shall
be es described in Section 3.1 of Method 3.

3.1.2 Set up the equipmeant as shown in Fig-
ure 3-1 of Methcd 3, making sure ail conmec-
tions ahead of the analyzer are tight. Leak
check the Orsat analyzer according to the
procedure described in Section 6 of Method 3.
This leak check is mandatory,

3,1.3 Place the probe in the stack, with
the tip of the probe positioned at the sam-
pling point; purge the sampllng line long
enough to allow at least flve exchanges.
Draw a sample into the analyzer. For emis-
slon rate correction factor detarminations,
immediataly analyze the sample, as outlined
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2. Devorkin, Howard. et al, Alr Pollution
Source Testing Manual. Air Pollutlon Con-
trol District, Los Angeles, CA. November,
1863.

3, Methods for Determination of Velocity,
volume, Dust and Mist Content of Gases.
Western Precipitation Division of Joy Manu-
facturing Co., Los Angeles. CA, Bulletin WP-
50, 1968.

METHOD 5—DETERMINATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and Applicahbility

1.1 Principle, Particulate matter is with-
drawn jsokinetically from the source and
collected on & giass fiber filter maintained at
a temperature In the range of (2014 °C
(248:25 °F) or such other temperature os
speclfied by an applicable subpart of the
standards or approved by Administrator,
U.S. Enviranmental Protection Agency, for a
particular application, The particulate mass,
which includes any material that condenses
at or above the filtration temperature, is de-

40 CFR Ch, [ (7-1-8% Edition)

termined gravimetrically after removal of
uncombined water.

1.2 Applicability. This method s applica-
bie for the determination of particulate
emissions from stationary sources.

2. Apparatus

21 Sampling Train. A schematic of the
sampling train used in this method is shown
in Figure 5-1. Complete construction detells
are given in APTD-0581 (Citation 2 in Bibli-
ography): commercial models of this train
are also avallable. For changes from APTD-
0381 and for allowable modifications of the
train shown in Figure 5-1, see the following
subsections.

The operating and malntenance procedures
for the sampling train are described in
APTD-0576 (Clwation 3 in Bibliography).
Since comrect usage is important in obtain-
ing valld results, all users should read
APTD-0578 and edopt the operating and
malntenance procedures outlined in it, un-
less otherwise herein. The sampling
train consists of the following components:
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ECO1JNB2.101

2.1.1 Probe Nozzle. Stainless steel (316) or stant internal diameter. The probe nozzle
glass with sharp. tapered leading edge. The shall he of the button-hook or elbow design,
angle of taper shall be <30° and the taper unless otherwise speclfied by the Adminis-
shall be on the outside to preserve a con- trator. If made of stainless steel, the nozzle
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shall he constructed from seamless tubing;
other materials of construction may be used,
subject to the approval of the Administrator.

A range of nozzle sizes suitable for
Isokineti¢ sampiing should be available, e.g.,
0.32 to [.27 cm (%4 to % in.)—ar larger {f high-
er volume sampling trains are used—inslde
diameter (ID) nozzles in increments of 0.16
cm (% in). Each nozzle shall be calibrated
according to the procedures outlined In Sec-
don §.

2,12 Probe Liner. Borosilicate or quartz
glass tubing with a heating system capable
of maintaining r gas temperature at the exit
end during sampling of 120+14 °C (248225 °F),
or such other temperature as specified by an
applicable subpart of the standards or ap-
proved by the Administrator for a particular
application. (The tester may opt to operate
the equlpment at a temperature lower than
that specified.} Since the actual temperature
at the outlet of the probe is not usually mon-
Iltored during sampling, probes constructed
according to APTD-0381 and utllizing the
calibration curves of APTD-0576 (or call-
brated according to the procedure gutlimed
In APTD-0576) will be considered acceptable,

Either or quartz glass probe
liners may be used for stack temperatures up
to about 480 °C (800 °F); quartz liners shall be
used for temperatures between 480 and 900 °C
(800 and 1,650 °F). Both types of liners may be
used at higher temperatures than
for short periods of time, suhject 10 the ap-
proval of the Administrator. The so
temperature for borosilicate is °C (1,508
°F). and for quartz it ls 1,500 °C (2,732 °F}.

Whene:

made to use borosilicate or quariz gless
probe Uners. Alternatively, metal liners
{e.g., 318 stainless steel, Incoloy 825,2 or other
corrosion resistant metals) made of seamless
tubing may be used, subject to the approval
of the Administraror.

2.1.3 Phot Tube, Type S, as described in
Section 2.1 of Method 2. or other device ap-
proved by the Administrator. The pltot tube
shall be attached to the probe (s shown in
Figure §-1} to allow constant monitoring of
the stack gag wvelocity, The impact
pressure} opening plane of the pitot tube
shall be even with or above the nozle entry
plane (see Method 2, Figure 2-8b) during sam-
pling. The Type S pitot tube assembly shall
have a known coefficient, determined as out-
lined in Section 4 of Method 2.

2.14 Differential Pressure Gauge. Inclined
manometer or equivalent device (two), as de-
scribed In Section 2.2 of Method 2. One ma-
nometer shall be used or velocity head (AB)
readings, and the ather, for orifice differen-
tial pressure readings.

2Mentlon of trade names or specific prod-
uct does not constitute endorsement &y the
Environmental Protection Agency.
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2,15 Fliter Holder. Borosllicate glass,
with a glass frit fiiter support and a silicons
rubber gasket. Other materials of construc-
tion (e.g., stainless steel, Teflon, Viton} may
be used, subect to approval of the Adminis-
trator. The holder design shall provide a
positive seal against leakage from the out-
side or around the fllter. The holder shall be
attached immediately at the outlet of the
probe (or cyclone, It used).

2,1.6 Fliter Heating System. Any heating
system capable of maintaining a tempera-
ture around the filter holder during sampling
of 12014 °C (238125 °F), or such other tem-
perature as specified by an applicable sub-
part of the standards or approved by the Ad-
ministrator for a particular application. Al-
ternatively, the tester may opt to operate
the equipment at a temperature lower than
that specified. A temperature gauge capable
of measuring temperature to within 3 °C (5.4
°F} shall be installed 50 that the temperature
around the filter holder can be regulated and
monitored during sampling. Heating systems
other than the ore shown in AFTD-0581 may
be used.

2.1.7 Condenser, The following system
shall be used to determine the stack gas
moijsture content: Four lmplngers connected
In serles with leak-free ground gless fittings
or any simller leak-free non-contaminating
fittings, The flrst, third, and fourth
impingers shall be of the Greenburg-Smith
design, modified by replaecing the tip with 1.3
cm (% in.) ID tube to about
1.3 cm (*4 in.) from the bottom of the flask,
The secand Impinger shall be of the
Greenburg-Smith design with the standard
tip. Modifications (e.g.. using fexible con-
nections between the impingers. mate-
rials other than glass, or using flexible vacu-
um lines to eannect the fllter holder to the
condenser] may be used. suhject to the ap-
proval of the Administrator. The first and
second impingers shall contain known quen-
tities of water (Section 4.1.3), the third shall
be empty. and the fourth shall contaln a
known weight of silica gel, or equivalent des-
iccant. A , ca| of measuring
temperature to within 1 °C @ °F) shall be
placed at the outlet of the fourth impinger
for manitoring purposes, '

of the water condensed and moisture leaving
the condenser, each to within Il ml or 1 g
may be used, subject to the approval of the
Administrator, e means are to
measure the condensed water either gravi-
matrically or volumetrically and 1o measure
the moisture leaving the condenser by: (1)
manitoring the temperature and pressure at
the exit of the condenser and using Dalton's
law of partial pressures; or {Z) passing tha
sample has stream through a tared silica gel
(or equivalent desiccant) trap with exit gases
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kept below 20 °C (€8 °F) and determlning the
waeight gain,

If means ather than silica gel are used to
determine the amount of molsture leaving
the condenser, it Is recommended that silica
gel (or equivalent) still be used hetween the
conderiser system and pump to prevent mols-
ture condensation in the pump and metering
davices and to avoid the need to make cor-
rections for molisture in the metered volume,

NOTE: If a determination of the particulate
matter collected in the impingers is deslred
in addltion to meisture content, the im-
plngersystemdmibedaboveshaﬂbeused

ithout modification. Individual States or
cm'itml agencles requiring this information
shall be contacted as to the sample recovery
andanalysisuftlmlmplnger

2.18 Metering System. Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 3 °C (5.4
°F), dry gas meter capable of measuring vol-
ume to within 2 t..andmlal:edequlp-
ment, as shown in Flgure §-1, Other
systems capahle of maintaining sampling
rates within 1¢ percent of isokinetic and of
determining sample volumes to within 2 per-
cent may be used. subject to the appraval of
the Administrator. When the

sys-
tem is used in conjunction with a pitot tube,
the system shall enable checks of isokinetic
rates,

Sampling trains utilizing metering sys-
tams designed for higher low rates than that
decribed in APTD-0581 or APDT-0576 may be
used provided that the specificatians of this
method are met.

2,189 Barometer, Marcury anerold, or
other barometer capable of measuring at-
maspheric pressure to within 2.5 mm Hg (0.1
in, Hg). In many cases the barometric read-
lngmaybeobtahwdfrmnamm-byNaﬂmml

Weather Service station, in which case the
station value (which is the ahsoluta baro-
metric pressure) shall be requested and an
adjustment for elevation differences between
the weather station and sampling point shall
beapplledataraheofmlnuszsmmHg(Dl
In. Hg) per 30 m (100 ft) elevation increase or
vice versa for elevation decrease.

2.1,10 Gas Density Determination Equip-
ment, Temperature sensor and pressure
gauge, as described in Sectlons 2.3 and 2.4 of
Method 2, and gas analyzer, if necessary, as
described in Method 3, The temperature sen-
ser shall, preferably, be permanently at-
tached to the pitot tube ar sampling probe in
a fixed on. such that the tip of
the sensor extends the leading edge
of the probe sheath arxd does not touch any
metal. Alternatively, the sensor may be at-
tached just prior to use in the fleld. Note,
however, that if the temperature sensor Is
attached in the field, the sensor must be
placed in an interference-free arrangement
with respect to the Type S pltot tube open-
ings (see Method 2, Figure 2-7). As a sacond
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alternative, if a differenice of not more than
I percent in the average velocity measure-
ment s to be introduced, the temperature
gauge need not be attached to the probe or
pitot tube. (This alternative Is subject to the
appraval of the Administrator.)

2.2 Sample Recovery. The following items
are needed,

22,1 Probe-Liner and Probe-Nozzle Brush-
es. Nylon bristle brushes with stainless steel
wire handles. The probe brush shall have ex-
tensions (at least as lang as the probe) of
stainless steel, Nylon, Teflon, or similarly
inert material. The brushes shall be properly
sized and shaped to brush out the probe liner
and nozzle,

2.2.2 Wash Bottles—Twa. Glass wash bat-
tles are recommended: polyethylene wash
bottles may be used at the option of the test-
er. It is recommended that acetone not be
stored in polyethylene botrtles for langer
than a month.

22,3 Glass Sample Storage Containers.
Chemically resistant, borosilicate glass bot-
tles, for acetone washes, 500 ml or 1000 mi.
Screw cap liners shall either be rubber-
backed Teflon or ghall be constructed so as
to he leak-free and resistant to chemical at-
tack by acetone. (Narrow mouth glass bot-
tles have been fourd to be less prane to leak-
age,) Alternatively, polyethylens bottles
may he used.

2.24 Petrl Dishes, For filter samples,
glass ar polyethylene, unless otherwise spec-
ified by the Administrator.

225 Graduated Cylinder and/or Balance.
To measure condensed weter to within 1 ml
or 1 g. Graduated cylinders shall have sub-
divisions no greater than 2 ml. Most labora-
tory halances are capable of weighing to the
nearest 0.5 g or less. Any of these balences is
sultable or use here and in Secton 2.3.4.

2.26 Plastic Storage Containers. Alr-tight
corntainers to store silica gel.

2.21 Funnel end Rubber Policeman. To
aid in transfer of silica gel to container; not
necessary {f silica gel Is weighed in the field.

2.28 Funnel. Glass or polyethylene, to ald
In sample recovery. .

2.3 Anazlysis. For analysis, the following
equipment is needed.

2.3.1 Glass Weighing Dishes.

2.3.2 Destccator.

233 Analytical Balance. To measure to
within 0.1 mg.

2,34 Balance. To measure to within 0.5 g.

2.3.5 Beakers, 250 ml,

2.3.6 Hygrometer. To measure the relative
humidity of the laboratory enviranment.

2.3.7 Temperature Gauge. To measure the
temperature of the laboratory envirenment.

3. Reagents

3.1 Sampling. The reagents used in sam-
pling are as follows:

169




Pt. 60, App. A, Meth. 5

3.1.1 Filters. Glass fiber fAlters, without
organic binder, exhibiting at least 99.95 per-
cent. efficiency {<0.05 percent. penetration) on
0.3-micron dioctyl phthalate smoke par-
ticles. The fllter efficlency test shall be con-
ducted in accordance with ASTM Stamdard
Method D2086-71 (Reapproved 1978) (incor-
porated by reference—see §60.17). Test data
from the supplier's quality contro! program
are sufficlent for this . In sources
containing 80; or SO, the fliter matarial
must be of a type that is unreactive to SO
or SO;. Citation 10 in Blbliography, may be
used 1o select the appropriate flter.
dicating type, 6 to 16
mesh. If previously used, dry at 175 °C (350
°F) for 2 hours, New silica gel may be used as
received. Alternatively, other types of
desiccants (equivalent or better) may he
used, subject to the approval of the Adminis-
trator.

3.1.3 Water, When analysis of the material
caught jn the Im is required, delan-
ized distllled water shall be used, Run blanks
prior to field use to eliminate a high blank
on test sam)

3.1.4 Crushed Ice.

3.1.5 Stopcock Grease. Acetone-insoluhble,
heat-stable silicone gremse. This is not nec-
essary if screw-on connectors with Teflon
sleaves, or similar, are used. Alternatively,
other types of stopcock greasse may be usged,
subject to the approval of the Administrator.

3.2 Sample Recovery. Acetone-reagent
grade, <0,001 percent residue, in glass bot-
tles—is required. Acetone from metal con-
tainers generally has a high residue blank
and should not be used. Sometimes, suppliers
transfer acetone to gless battles from metal
containers; thus, acetone blanks shall be run

to fleld use and only acetone with low
blank values (s0.001 percent) shall be used, In
no case shall a blank value of greater than
0.001 percent of the weight of acetone used be
subtracted From the sample weight.

33 Amalysis. Two reagents are required
for the analysis:

331 Acetone. Same as 3.2,

3.3.2 Desiccant. Anhydrous calclum sul-
fate, indicating type. Alternatively, other
types of desiccants may be used, subject to
the approval of the Administrator.

4. Procedure

4.1 Sampling. The complexity of this
method s such that, in order to obtain rell-
able results, testers should be trained end
experienced with the test procedures.

4.1.1 Pretest Preparation. [t is su
that sampling equipment be maintained ac-
cording to the precedure described in APTD-
0578

Welgh several 200 to 300 g portions of silica
gel In air-tight containrers to the nearest 0.5
B. Record the total welght of the silica gel
plus contelner, on each container. As an al-
ternative, the sllica gel need not be
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preweighed, but mey be weighed directly in
the impinger or sampling holder just prior to
train assembly. .
Check flters visually against light for
irregularities and flaws or pinhole leaks.
Label fliters of the proper diameter on the
back side near the edge using numbering ma-
chine ink. As an alternative, label the ship-
ping containers (glass or plastic petri dishes)
and keep the filters in these contalners at all
times except during sampling and weighing.
Desiccate the filters et 20:5.86 °C (B8tI0 °F)
and amblent pressure far at least 24 hours
and waigh at intervals of at least & hours to
a constant weight, Le., 0.5 mg change from
previous welghing: record results to the
nearest 0.1 mg. During each weighing the fll-
ter must not be expased to the Iahoratory at-
masphere for a period greater than 2 minutes
and a relative humidity above 50 percent. Al-
ternatively (unless otherwise specified by
the Administrator), the filters may be oven
dried at 105 °C {220 °F) for 2 to 3 hours, des-
lecated for 2 hours, and welghed. Procedures
ather than those described, which account
for relative humidity effects, may be used,
subject to the approval of the Administrator.
4.1.2 Preliminary Determinations. Select
the sampling site and the minimum number
of sampling points according to Method 1 or
as specifled by the Administrator. Determine
stack , end the

the pressure, temperature

range of velocity heads using Method 2: It is
recommended that a leek-check of the pltot
lines {see Method 2, Sectlon 3.1) be per-
formed. Determine the molsture content
using Approximation Method 4 or irs alter-
natives for the purpose of making isakinetic
sampling rate settings. Determline the stack
gas dry mwolecular weight, as described in
Method 2, Section 3.6; if integrated Method 3
sampling is used for molecular weight deter-
mination, the bag sample shall be
taken simultaneously with, and for the same
total langth of time as, the particulate sam-
ple run.

Select a nozzle slze based on the range of
velocity heads, such that it is not necessary
to change the nozzle size in order to main-
tain isokinstic sampling rates. During the
run, do pot change the nozzle size. Ensure

differential

sampled. For large stacks, consider sampling
from oppasite sides of the stack to reduce
the length of probes.

Select a total sampling time greater than
or equal to the minimum total sampling
time specified in the test procedures far the
speciflc industry such that {1) the sampling
time per polnt is not less than 2 min (or
some greater time interval as specified by
the Administrator), and (2) the sample vol-
ume taken (corrected to standard conditions)
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will exceed the required minimum total gas
sample volume, The latter is based on an ap-
proximate average sampling rate,

It Is recommenxled that the number of min-
utes sampled at each point be an Integer ar
an Integer plus one-half minute, In order to
avold timekeeplng errors. The sampling time
at each point shall be the same.

In some clrecumstances, e.g., batch cycles,
it may be necessary to sample for shorter
times at the traverse polnts and to obtain
smaller gas sample volumes. [n these cases,
the Administrator’s approval must first be
ohtalned.

4.1.3 Preparation of Collection Train. Dur-
ing preparation and assembly of the sam-
pling train, keep all cpenings where con-

tamimation can occur covered untdl just
prior to assemhly or until sampling is about
to begin,
Place 100 ml of water in ezch af the first
two Impingers, leava the third impinger
empty, and transfer approximately 200 to 300
g of preweighed silica gel from its container
to the fourth impinger. More silica gel may
be used, but care should be taken to ensure
that it is not entrained and carried out from
the impinger during sampling. Place the con-
tainer in a clean place for later use in the
sample recovery. Alternatively, the weight
ofﬂlesﬂimgelplusimplngermaybedeter
mined tn the nearest 0.5 g and recorded:

Using a tweezer or clean dispasable sir-
glecal gloves, place a labeled (identifled) and
walghed filter in the filter holder. Be sure
that the filter is properly centered and the
gasket properly placed so as to prevent the
sample stream from clrcumventing the
filter, Check the filter for tears after assem-
bly is completed.

When Rglass liners are used, Install the se-
lected nnzzle using a Viton A O-ring when
stack temperatures are less than 280 °C (500
°F) and an asbestos string gasket when tem-
peratures are higher. See APTD-U578 far de-
tails. Other connecting systems using either
318 stainless steel or Teflon ferrules may be
used, When metal liners are used, install the
nozzle as above aor by a leak-free direct me-
chanical connectlon, Mark the probe with
heat resistant tape or by some other method
to denote ths distance intn the stack
or duct far each sampling point.

Set up the train as in Figure 5-1, using (if
necessary) a very light coat of sflicone
grease on all ground glass Joints, greaslng
only the outer poartion (see APTD-0576) to
avoid passihility of contamlnation by the sil-
icone grease. Subject to the approval of the
Administrator, a glass cyclone may be used
between the probe and filter holder when the
total particulate catch Is expected to exceed
100 mg ar whan water droplets are present In
the stack gas,

Piace crushed ice around the impingers.

4.14 Leak-Check Procedures.
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4.14.1 Pretest Leak-Check. A pretest
leak-check (5 recommended, but not re-
quired, If the tester opts to conduct the pre-
test leak-check, the following procedure
shall be used.

After the sampling train has been assem-
bled, tumn on amd set the filter and probe
heating systems at the deslred operating
temperatures. Allow time for the tempera-
tures to stabliize. If a Viton A O-ring or
other leak-free connection is used In assem-
bling the probe nozzle to the probe Uner,
leak-check the traln at the sampling sita by
plugging the nozzle and pulling a 380 mm Hg
(15 in. Hg} vacuum.

NOTE: A lower vecuum may be used, pro-
vided that it Is not exceeded during the test.

If an asbestos string !s used, do not con-
nect the probe to the train during the leak-
check, Instead, leak-check the train by flrst
plugging the inlet to the flter holder (cy-
clone, if applicable) and pulling a 380 mm Hg
(15 In. Hg) vacuum (see Note lmmediately
above). Then connect the probe to the train
and leak-check at about 25 mm Hg (1 In, Hg)
vacuum; alternatively, the probe may be
leak-checked with the rest of the sampl
train, in one step, at 380 mm Hg (15 In. H|
vacuum, Leakage rates in excess of 4 percent
of the average sampling rate or 0.00057 m?/
min (0.02 <fm), whichever Is less, are unac-
ceptabla.

The following leak-check [nstructlons for
the sampling traln described in APTD-0576
and APTD-0381 may be helpful. Start the
pump with bypass valve fully open and
coarse adjust valve, completely clased. Par-
tially open the coarse adjust valve and slow-
ly close the bypass valve until the desired
vacuum is reached. Do not reverse direction
of hypass valve; this will cause water to back
up into the filter holder. If the deslred vacu-
um s exceeded, either leak-check at this
higher vacuum or end the leak-check as
shown below and start over,

When the leak-check is completed, flrst
slowly remove the plug from the inlet to the
prabe, filter holder, or cyclone (if applicahle)
and Immedlately turn off the vacuum pump.
This prevents the water in the impingers
from being forced backward imto the filter
holder and silica gel from being entrained
Backward into the third impinger.

4.142 Leak-Checks During Sample Run.
If, during the sampling run. a component
{e.g.. filter assembly or impinger) change be-
comes necessary, a leak-check shall be con-
ducted immediarely before the change is
made, The leak-check shall be done accord-
ing to the procedure outlined in Section
4.1.4.1 above, except that it shall be done at
a vacuum equal to or greater than the max-
imum value recorded up to that point in the
test. If the leakage rate Is found to be no
greater than 000057 o /min (0.02 cfm) or 4
percent of the average sampling rate (which-
over is less), the results are acceptable, and
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no correction wili need to be applied to the
totel volume of dry gas metered; if, however,
a higher leakage rate is obtained, the tester
shall elther record the leakage rate and plan
to correct the sample volume as shown in
Sectian 6.3 of this method, or shall void the

sampling run.

Imgiately after component chenges,
leak-checks are optional; if such leak-checks
are done, the procedure outlined in Section
4.1.4,1 above shall be used.

4.14.3 Post-test Leak-Check. A leak-
check is mandatory at the conclusion of each
sampling run. The leak-check shall be done
in eccordance with the procedures outlined
in Sectinn 4.1.4.1, except that it shall be con-
ducted at a vacuum equal to or greater than
the maximum value reached during the sam-
pling run. If the 1 rata is found to be
no greater than 0.00057 m 3min (¢.02 cfm) or 4
percent aof the average sampling rate (which-
ever is less), the results are ecceptable, anid
no correction need be applied to the total
volume of dry gas metered. If, however, a
higher leakage rate is obtained, the tester
shall elther record the leakage rate and cor-
rect the sample volume as shown In Section
8.3 of this method, or shall void the sampling

run.

415 Particulate Train Operation, During
the sampling run, maintain an Isokinetic
sampling rate (within 10 percent of true
isokinetic unless atherwise specified by the
Administrator) and a temperature arcund
the fliter of 120x14 °C (24825 °F), or such
other temperature as specifled by an applica-
ble subpart of the stardards or epproved by
the Administrator.

For each run, record the data required on
a data sheet such as the ane shown In Figure
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§-2. Be sure to record the inital dry gas

leak-check, and when sampling is halted,
Take other readings required by Figure 52
at least once at each sample point during
each time increment and additienal readings
when significant changes (20 percent vari-
ation in velocity head readings) necessltate
addiriopal adjustments In flow rate. Level
and zero the manometer. Because the ma-
nometer level and zero may drift doe to vi-
brations and temperature changes, make
periodic checks during the traverse.

Clean the portholes prior to the test run o
minimize the chance of sampling depasited
material. To hegin sampling, remove the
nozzle cap, verify that the filter and probe
heating systems are up to temperature, and
that the pitot tube and probe are properly
positioned. Position the nozzle at the Frst
traverse point with the tip pointing directly
Into the gas stream. Immediately start the
pump amd adjust the flow to isokinetic con-
ditions. Nomographs are avallahle, which aid
in the rapld adjustment of the Isokinetic
sampling rate without excesslve computa-
tions. These nomographs are designed for use
when the Type S pitot tube coefficient is
0.8540.02. and the stack gas equivalent den-
sity {dry mwolecular weight) is equal tn 2944,
APTD-(578 details the procedure for using
the nomographs, If €, and My are cutside the
above stated ranges do not use the
nomographs unless appropriate steps (see Cl-
tation 7 in Bibliography) are taken to com-
pensate for the devlations.
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When the stack is under significant nega-
tive pressure (helght of Impinger stam), take
care to close the coarse adjust valve before
inserting the probe into the stack to prevent
water from backing lmto the filter holder. If
necessary, the pump may be turned on with
the coarse adjust valve clesed.

When the probe is in position, block off the
openings around the probe and porthele to
prevent unrepresentative dilution of the gas
stream.

Traverse the stack cross-section, as re-
quired by Method 1 ar as specifted by the Ad-
ministrator, being careful not to bump the
probe nozzle Into the stack walls when sam-
pling near the walls or when removing or in-
sarting the probe through the portholes; this
minimizes the charnce of extracting depasited
material,

During the test run, make periodic adjust-
ments to keep the temperature around the
filter holder at the proper level; add more ice
ard, if , salt to maintzin a tem-

of less than 20 °C (68 °F) at the con-
denserisilica gel outlet. Alsn, periodically
check the level and zero of the manomster.

If the pressure drop across thie filter be-
caomes too high, making isokinetic sampling
difficult to maintain, the fliter may be re-
placed in the midst of a sample run. It is rec-
ammended that ancther complete fliter as-
sembly be used rather than attempting to
change the filter itself. Before a new fliter
assembly is installed, conduct a leak-check
(spe Section 4.1.4.2). The total particulate
weight shall include the summation of all
filver assembly catches,

A single train shall be used for the entire
sample run, except In cases where simulta-
neous sampling i3 required in two or more
separate ducts or at two oy more different lo-
cations within the same duct, or, in cases
where equipment fallure necessitates a
change of trains. In all other situations, the
use of two or more trains will be subject to
the approval of the Administrator.

Note that when two or more trains are
used, separate analyses of the front-half and
(if applicable) impinger catches from each
train shall be performed, unless ldentical
nozzle sizes were used on all trains, in which
casa, the front-half catches from the indi-
vidual tralns may be combined (as may the
Impinger catches) and one analysis of front-
half catch and ons enalysis of Lmpinger
catch may be perfarmed, Consult with the
Administrator for details concerning the cal-
culation of results when two or mare trains
are used,

At the end of the sample run, tton off the
coarse adjust valve, remoave the probe and
nozzle from the stack, turn off the pump,
record the final dry gas meter reading, and
conduct a post-test leak-check, as outlined
in Section 4.1.4.3. Also, leak-check the pitot
Hlnes as described in Method 2, Sectlon 3.1;
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the lines must pass this leak-check, in order
10 validate the velocity head data.

4.1.8 Calculation of Percent Isokinetic.
Calculate percent Isoklnetic {see Calcula-
tions, Section @) to determine whether the
run was valid or another test run should be
made. If there was difficulty in maintaining
Isokinetic rates due to source conditions,
consult with the Administrator for possible
variance on the isokinetric rates.

4.2 Sample Recovery. Proper cleanup pro-
cedure begins as soon as the probe is re-
moved from the stack at the end of the sam-
pling period. Allow the probe to cool.

When the probe can he safely handled. wipe
aff all external particulate matter near the
tip of the probe nuzzle end place a cap over
it to prevent losing or gaining particulate

holder, thus
Impingers into the filter holder.

Before moving the sample train to the
cleanup site, remove the probe from the sam-
ple train, wipe off the silicone grease, and
cap the open outlet of the probe, Be careful
not to lose any condensate that might be

cap it. Remove the umbllical cord
last 1mp. end cap the impinger.
flexible line is used between Lm.
pinger or condenser and the filter holder, dis-
connect the line at the filter holder and
any condensed water or liquid drain
impingers or condenser. After wiping off
silicone grease, cap off the filter holder out-
let and impinger inlet. Either ground-glass
stoppers, plastic caps, or serum caps may be
used to close these openings.

the chances of contaminating or losing the
sample will be minimized.

Save a partion of the acetone used for
cleanup as a dlank. Take 200 m] of this ace-
tone directly from the wash bottle belng
usedmudplaceltmaglmmplemmlnﬂr
labeled “‘acetons blanlk.”

Inspect the train prior to and during dls-
assembly and note any abrormal conditions,
Treat the samples as follows:

Contaiper No. I. Carefully remove the filter
fram the fllter holder and place It in Its iden-
tified petri dish centainer. Use a pair of
tweezers and/or clean disposable surgical
gloves to handle the fllter. If it is necessary
ta fold the fiiter, do so such that the particu-
late cake is inside the fold. Carefully trans-
fer to the petri dish any particulate matter
and/or filter fibers which adhere to the filter
holder gasket, by using a dry Nylon bristle
brush endior a sharp-edged blade, Seal the
contalner.
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Cantalner No. 2 Taking care to see that
dust an the outslde of the probe or other ex-
terior surfaces does not get into the sample,
quantitatively recover particulate matter or
any condensate from the probe nozzle, probe
fitting, probe liner, and front half of the f1}-
ter holder by washing these com with
acetone and placing the wash in B glass con-
tainer. Distilled water may be used instead
of acetune when approved by the Adninis-
trator and shall be used when specified by
the Administrator; in these cases, save a
water blank and follow the Administrator’s
directions on analysis. Perform the acetone
rinses as follows:

Carefully remove the probe nozzle and
clean the insida surface by rinsing with ace-
tone from a wash bottle and brushing with a
Nylon bristle brush, Brush until the acetons
rinse shows no visible particles, after which
make a final rinse of the inside surface with
acetone,

Brush end rinse the Inside parts of the
Swagelok fitting with atetone In a similar
way until no visible particles remain.

Rinse the probe liner with acetone by tilt-
ing amnd rotating the probe while squirting
acetone Into its upper end so that all inslde
surfaces will be wetted with acetone. Let the
acetane drain fram the lower end into the
sample container. A funnel (glass or poly-
ethylene) may be used to ald on transferring
liguid washes to the container. Follow the
acetone rinse with a probe brush. Hald the
probe in an inclined position, squirt acetone
into the upper end es the probe brush is
being pushed with a twisting action through
the probe: hold a sample container under-
neath the lower end of the prabe, and catch
any acetorie and particulate matter which is
brushed from the probe. Run the brush
through the prabe three times or more until
no visibie particulate matter Is carried out
with the acetone or until none rematns in
the probe liner on visual inspection. With
stainless steel or

ner at leastsixtlnmslmemetalpmbes
hava small crevices in which particulate
matter can be en . Rinse the brush
with acetone, and quantitatively collect
these washings in the sample contalner.
After the brushing, make a final acetane
rinse of the probe as described above.

It Is recommended that two people clean
the prabe to minimize sample losses. Be-
tween

tions.

After ensuring thet all joints have baen
wiped clean of silicone , clean the in-
side of the front half of the filter holder by
rubbing the surfaces with a Nylon bristle
hrush and rinsing with acetons. Rinse each
surface three times or more if needed to re-
move visible particulate. Make a final rinse
of the brush and Alter holder. Carefully rinse
out the glass cycione, also (if applicable).
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After all acstone washings and particulate
matter have been collected in the sample
cantainer, tighten the lid on the sample con-
tainer so that acetone will not leak out when
it Is shipped to the leboratory. Mark the
height of the fluid level to determine wheth-
ar or not I occured during transport.
Label the container to clearly identify its
cantents.

Contatner No. 8. Note the color of the indi-
cating silica gel to determine if it has bean
completely spent and make a notation of its
condition. Transfer the silica gel from the

Since the gain in weight 1s to be used for
molsture calculations, do not use any water
or other lquids to transfer the silica gel. If
a balance Is available in the fleld, follow the
procedure for container No. 1 in Section 4.3.

Water. Treat the impingers as fol-
lows; Make a notation of any color or film in
the liquid catch. Measure the liquld which is
in the first three lmpingers to within 11 ml
by using a graduated cylinder or by weighing
It to within 40.5 g by using & balance (if one
is available). Record the volume or weight of
liquid present. This infarmation 1s required
tc calculate the moisture cantent of the ef-
fluent ges.

Discard the Hquid after measuring and re-
cordlng the volume or weight, unless anal-
ysls of the impinger catch is required (see
Note, Section 2.1.7).

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

Whenever possible, contairners should be
shipped in such a way that they remain up-
right at all times,

4.3 Annalysis. Record the data required on
a sheet such as the one shown in Figure 5-3.
Handle each sample cantainer as follows:

FIGURE 53—ANALYTICAL DATA

Plant
Date
Run No.
Fllter No,
Amount liguid lost during transport _______
Acetong blank volume, ml ____
Acetane wash volume, ml
Acetone blank concentration, mg/img (Equa-
tion 54
Acernne wash hlank. mg (Equation 5-5)

Weight of particuiate collected, mg
Final weight | Tare weighl | Walghl gain

Cantainar
number
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el Waight of partioulate collected, mg
rumber | g weight | Tare weight | Welght gain
2
Totel.
Loss -
alone
blank
Weight of
particu-
late
mattar,
Volume of Iw water ool-
[mpinger voi. Slitoa gel
ums, mj weignt, g
Final.
Initial,
Liquid collected.
Total valwme colleded ... B m
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Contalrter No. I. Leave the contents (n the
shipping container or transfer the filter and
any loose particulate from the sample con-
tainer to a tared weighing dish. Des-
lecate for 24 hours in a desiccator contalning
anhydrous calcium sulfate, Welgh to a con-
stant weight end report the results to the
nearest 0.1 mg. For purposes of this Sectlon,
4.3, the term “‘constant welght'* means a dif-
ference of no more than 0.5 mg or | percent
af total weight less tare weight, whichever is
greater, between two consecutive weighings,
with no less than 6 hours of desiccation time
between welghings.

Alternatively, the sample may be aven
dried at 105 °C (220 °F) far 2 to 3 hours, cogled
in the desccator, and welghed to a constant
welght, unless otherwise specified by the Ad-
ministrator. The tester may also opt to oven
dry the sample at 105 °"C (220 °F) for 2 to 3
hours, weigh the sample, and use this welght
as a final weight,

Container No. 2, Note the level of liquid in
the contalner and conflrm on the analysis
sheet whether or not leaksge occurred dur-
ing transport. If a noticeable amoamt of
leakage has occurred, either void the sample
or use methods, subject to the approval of
the Administrator, to correct the final re-
sults. Measure the liquid In this comtainer ei-
ther volumetrically to x] ml or gravimetr-
cally to #0.5 g. Transfer the contents to a
tared 250-ml beaker and evaporate to dryness
at amblent remperature and pressure. Des-
lceate for 24 hours and weigh to a constant
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weight. Report the results to the nearest 0.1

mg.

Lontainer No. 3. Weigh the spemt silica gel
{or silica gel plus impinger) to the nearest 0.5
8 using a balance, This step may be con-
ducted in the fleld.

“Acetane Blank’ Container. Measure ace-
tone In this container elther volumetrically
or gravimetrically. Transfer the acetone to a
tared 250-ml beaker and evaporatae to dryness
at amhient temperature and . Des-
iccate for 24 hours and welgh to a constant
weight. Report the results to the nearest 0.1

mg.

NOTE: At the option of the tester, the can-
tents of Container No, 2 a5 well as the ace-
tone blank container may be evaporated at
temperatures higher than ambient. If evapo-
ration Is done at an elevated temperature,

temperature must be below the boiling
point of the solvent; also, to prevent “bump-
ing," the evaporation process must be close-
Ly supervised, and the contents of the beaker
must be swirled occasionally to maintain an
Use extreme care, as ace-
tone s highly flammable and has a low flash

int.

P°4.4 Quality Control Procedures. The fol-
lowing quality control procedures are sug-
gested to check the volume metering system
calibration values at the fleld test site prior

4.4.1 Meter Orifice Check. Using the call-
bration data obtained during the calibration
procedure described in Section 5.3, determine
the A H@ far the metering system orifice.
The A H@ Is the orifice pressure differential
in units of in. H;0 that correlates to 0.75 cfm
of air at 528° R and 23.82 in. Hg, The A H@ Is
calculated es follows:

EC18NQEM.128

Where:

AHe=Average pressure differentlal across the
orifice meter, in. Ha0.

Tm=Ahsolute average dry gas meter temnpera-
ture, °R.

Pur=Barometric pressure, In. Hg.

6=Total sampling time, min

Y=Dry pgas meter calibration
dimenstonless,

Ve=Volume of ges sample as measured by

gas meter, dof.

u.nal%?(n.nss? in. Hg” R) x (0.75 cfm)2.

Befare the fleld test (a set of three
runs usually constitutes a fleld test), operate
the metering system {Le., pump, volume
meter, and orifice) at the A H@ pressure dif-
ferential for 10 minutes. Record the volume
collected, the dry gas meter temperature,
and the barometric pressure. Calculate a dry
gas meter calibratdon check value, Y., as fol-
lows:

factor,
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EN30AUS3.032
Eq. 5-10
Where:
Y.=Dry gas mster calthratlon check value,
dimensionless,

10=10 minutes of run tine.

Compare the Y. value with the dry gas meter
calibration factor Y to determine that:

0.97Y< Y<1.03Y

If the Y, value iIs not within this range, the
volume metering system should be inves-
tigated before beginning the test.

442 Calihrated Critical Orifice. A call-
brated critical orifice, callbrated against a
wet test meter or spirometer and designed to
be inserted at the inlet of the sampling
meter box may be used as a quality cantrol
?;eckbyfnllandngtheprocedumofSecﬂon

§. Callhration

Maintain a laboratory log of all calibra-
tions.

5.1 Probe Nazle. Probe nozzles shall be
calibrated before their initlal use in the
fleld. Using a micrometer, measure the In-
side diameter of the nozzle to the neavest
0.025 mm {0.001 in). Make three separate
measurements using different diameters
each time, and obtain the average of the
measurements. The difference between the
high and low numbers shall not exceed 0.1
mm (0.00 in.}. When nozzles become nicked,
derted, or corroded, they shall be reshaped.
sharpened, and recalibrated before use. Each
nozzle shall be permanently and uel
uniquely

5.2 Pitot Tube. The Type S pltot tube as-
sembly shall be calibrated according to the
procedure outlined in Section 4 of Method 2.
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5.3 Moetering System.

5.3.1 Calibration Prior to Use. Before its
initial use in the field, the metering system
shall be calibrated as follows: Connect the
metering system inlat to the outlet of a wet
test meter that is accurate to within I per-
cent, Refer to Figure 5.5. The wet test meter
should have a capacity of 30 liters/rev (1 ft %
rev). A epirometer of 400 liters (14 ft3) or
more capaclty, or equivelent, may be used
for this calibration, although a wet test
meter {s usually more practical. The wet test
meter should be periodically calibrated with
a spirometer or a liquid displacemernt meter
to ensure the accuracy of the wet test meter.
Spirometers or wet tast meters of otter sizes
may be used, pravided that the specified ac-
curacies of the procedure are maintained.
Run the metering system pump for about 15
minutes with the orifice manometer indi-
cating a median reading as expected in fleld
use to allow the pump to warm up and to

the imterior surface of the wet test
meter to be thoroughly wetted. Then, at
each of a mintmum of three orifice manom-
ater sertings, pass an exact quantity of gas
through the wet test meter and note the gas
volume indicated by the dry gas meter, Also
note the barometric pressure, and the tem-
peratures of the wet test meter, the Inlet of
the dry gas meter, and the outlet of the dry
gas meter, Select the highest and lowest orl-
fice settings to bracket the expected fleld op-
erating range of the orifice. Use a minimum
volume of 0.15 m? (5 cf) at all orifice settings.
Recuord all the data on a form similar to Fig-
ure £6. and calculate Y, the dry gas meter
calibration factor, and AH@, the orifice cali-
bration factor, at each arifice setting as
shown on Flgure 5.6. Allowable tolerances for
Individual Y and AH@. values are given in
Figure 5.6. Use tha average of the Y values in
the calculations in Section 6.
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ECO1JN82.103

Before calibrating the metering system, it
Is suggested that a leak-check be conducted.
For metering systems baving diaphragm
pumps, the narmal leak-check procedure will
not detect leakages within the pump. For
these cases the following leak-check proce-
dure is suggested: make a 10-minute calibra-

Pt 60, App. A, Meth. 5

tion run at 0.00057m ¥min (0.02 cfm); at the
end of the run, take the difference of the
measured wet test meter and dry gas meter
volumes; divide the difference by 10, to get
the leak rate. The leak rate should not ex-
ceed 0.00057 m3/min (0.02 cfm),
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5.3.2 Calibratlon After Use. After each
fleld use, the calibration of the metering sys-
temn shall be checked by performing three
callbration runs at a single, intermetlate
orifice setting (based an the previous field
test), with the vacuum sst at the mexdmum
value reached during the test serles. To ad-
Just the vacuum, insart a valve between the

dry gas meter calibration factor, If the value
has changed by mare than § percent, recali-
brate the meter over the full renge of arifice
settngs, as previousty detalled,

Alrernative procedures, e.g., rechecking
the orifice meter coefficlent may be used,
subject to the approval of the Administrator.

§.3.3 Acceptable Variatlon in Callbration.
dry gas meter coefficlent values ob-
before and after a test series differ by
more than 5 percent, the test series shall ei-
ther be voided, or calculations For the test
series shall be performed using whichever
meter coefficient value (i.e., before aor after)
gives the lower value of total sample vol-
ums.

§4 Probe Heaver Calibration. The probe
heating system shall be calibratest before its
Initial use in the fleld.

Use a heat source to generate alr heated to
selected temperatures that approximate
those

1
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calibrated if the callbratlon curves in APTD-
0576 are used. Also, probes with outlst tem-
perature monitoring capabilities do not re-
quire calibration.

8.5 Temperature Gauges. Use the proce-
dure in Section 4.3 of Method 2 to calibrate
in-stack temperature gauges, Dial thexmom-
eters, such as are used for the dry gas mater
and condenser outlet, shall be calibrated
against mercury-in-glass thermometers.

5.6 Leak Check of Metering System
Shown in Figure 5-1. That portinn of the
sampling train from the pump to the orifice
meter should be leak checked prior to Initial
use and after each shipment, Leaknge after
the pump will result in less volume being re-
corded than is actually sampled. The fol-
lowing procedure is suggested (see Figure 3-
4): Close the main valve on the meter box.
Insert a ane-hole rubber stopper with rubber
tubing attached Into the orifice exhaust
plpe. Disconnect. and vent the low side of the
arifice manometer. Close off the low side orl-
fice tap. Pressurize the system to 13 to 18 ¢cm
(3 to 7 in.) water column by blowing into the
rubber tubing. Pinch off the tubing and ob-
serve the manometer far one minute. A loss
of pressure on the manomeater indicates a
leak in the meter box; leaks, if present, must
be corrected.

&7 Barometer. Calibrate against a mar-
cury barometer.

8. Calculations

Carry out calculations, retaining at }east
one extra decimal figure beyond that aof the
acquired data, Round off figures after the
final calculation. Other forms of the equa-
tions may be used as long as they give aquiv-
alent results.

180




Environmental Protection Agency, EPA PL 60, App. A, Meth. 5
ECO1JNS2.104

6.1 Nemenclature. Co~Acetone blank residue concentration, mg/
An=Cross-sectional area of nozzle, m2{ft? ). mg.

Bu.s=Water vapor in the gas stream, propor-
tion by volume,
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ce=Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard corditions, g/dsem (g/dsci),

I=Percent of [sokinetic sampling.

Lg=Maximum acceptable laakage rate for ei-
ther a pretest leak check or for e leak
check following a compenent change;
equal to 0.00057 m ¥min (U.02 cfm) or 4 per-
cent of the average sampling rate, which-
ever 1s less.

L=Individual leakege rate observed during
the leak check conducted prior to the
&0 component change (&=1, 2, 3.... ).
m¥min (cfm).

Ly=Leakage rate observed during the post-
test leak check. m? /min (cfmj.

ma=Mass of resldue of acetone after evapo-
ratlon, mg,

mp=Total amount of particulate matter col-
lected

. mg.

M=Maolecular weight of water. 18.0 g/g-mole
(18.01b/Ib-mole).

Poo=Barometric pressure at the sampling
slte, mm Hg (in. Hg).

FPy=Ahsalute stack gas pressure, mm Hg (in.
Hg.

Poa=Standard ehsolute pressure, 760 mm Hg
(28.92 in. Hg).

R=ldeal gas constant, 0.06235 mm Hg-m 3K-g-
mole {21.83 in. Hg-ft 3R-lb-mole).

Ta=Absolute average dry ges meter tempera-
ture (see Flgure 5-2), °K ( °R).

Ti=Absoluie average stack gas temperature
(see Figure 5-2), °K (°R).

Tmasmm%ard ebsolute temperature, Z83°K
(528° R}.

Va=Volume of acetone blank, ml.

Vaw=Volume of acetone used in wash, ml.

Vi=Total volume of liquid collected in
impingers and silica gel (see Figure 5-3),
ml

VpeVolume of gas sample as measured by
dry gas meter, dem (dscf).

Vasg=Volume of gas sample measured by
the dry gas metar, corrected to standard
conditions, dscm (dsch).

Ve=Volume of water vapor in the gas
sample, corrected to standard conditions,
scm (scf).

vs=Stack gas velocity, calculated by Method

Pa= of acerone, mg/ml (see label on
bottle),

Q.F-Del;slty of water, 0.9882 g/ml (0.002201 1t/
ml,

e=Total sampling time, min.

er~Sampling tlme interval, from the begin-
ning of & run until the first component
change, min.

e~Sampling time imterval, between rwo suc-
cessive campanent changes, beginning
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with the interval between the first and
second changes, min.

ep=Sampling time interval, from the final
{nt") component change until the end of
the sampling run, min.

13.6=Speciflc gravity of mercury.

60=Sec/min.

100=Canverslan ta parcernt,

8.2 Average Dry Gas Meter Temperature
and Average Orifice Pressure Drop. See data
sheet (Figure 5-2).

8.3 Dry Gas Valume, Carrect the sample
volume measured by the dry gas meter to
standard conditions (20 °C, 760 mm Hg or 68
°F, 29.92 in. HR) by using Equation 5-1.

EC01N82.105

Where;
K,=0,3858 °K/mm Hg for metric units

=17.64 °R/in. Hg for English units

NOTE: Equation 5-1 can be used as written
unless the leakage rate ohserved during amy
of the mandatory leak checks (Le., the post-
test leak check or leak checks conducted
prior to component changes) exceeds L, If
L, or ; excesds L, Equatlan 5-1 must be
modifled as follows:

(a) Cese 1. No component changes made
during sampling run, In this case, replace Vs,
in Equation §-1 with the expresslon:
Vo—{Lo—LJ)8]

(b) Case II. One or mare component
changes made during the sampling run. In
this case, replace Vi in Equation 5-1 by the
expression:

ECO01JNB2.106

and substitute only for those leakage rates
{L;ar L) which exceed L.
8.4 Volume of Water Vapor.

ECO1JNS2.107

Where:

K;=0.001333 m 3m1 for metric units
=0,04707 ft¥ml for English units,

8.5 Molsture Content.
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NOTE: In saturated or water droplet-laden
gas streams, two calculations of the mols-
ture content of the stack gas shall be made,
one from the Impinger analysis (Equation 5-
3), and a second from the assumption of satu-
rated conditlons. The Iower of the two values
of By, shall be considered correct. The proce-
dure for determining the moisture content
based upon assumptlon of saturated candd-
tions is given In the Note of Section 1.2 of
Method 4. For the purposes of this method,
the average stack gas temperature from Fig-
ure 5-2 may be used to make this determina-
tion, provided that the accuracy of the In-
stack temperature sensor 1s+ 1 °C (2 °F).

8.6 Acetone Blank Concentration.

EC16NO91.127

6.7 Acetone Wash Blank.
EC16NC91.128

Where:
K3=0.00345¢ mm Hg-m¥ml-°K for metric
units,
=0.00286%-in. Hg —~fRY¥ml~°R for English
units,
6.11.2 Calculation From Intermediate Val-
ues.

ECO1INB2,168

Where:
Ky=4.320 for metric units

=0,08430 for English units.

6.12° Acceptable Results. If 80 percent <1 %
110 percent, the results are acceptable, If the
particulate results are low in comparisan to
the standard, and I is over 110 percent or less
than 8) percent, the Administrator may ac-
cept the results. Citatlon 4 in the bibliog-
raphy sectlon can be used to make accept-
abllity judgments. If I is judged to be unac-
ceptable, reject the particulate results and
repeat the test.

6.13 Stack Gas Velocity and Volumetric
Flow Rate. Caiculate the average stack gas

Pt. 60, App. A, Meth. 5

EC16NO81.128

6.8 Total Particulate Weight. Determine
the total particulate catch from the sum of
the welghts obtained from Containers 1 and
2 Jess the acetone blank (see Figure 5-3).

NOTE: Refer to Sectlon 4.1,5 to assist In cal-
culation of results involving two or more fll-
ter assemblles or two or more sampling
trains.

6.9 Particulate Concentration.

&=(0.001 gmg) (md Vamm)

Eq. 5-6
8.10 Conversion Factors:
From To Muliply by

scf m? 0.02832.

8 mg 0.00%

s grms 15.43,

o (hffed 2.208x10-3

g gm? asa1.

6.11 Isokinetic Varfation,
6.11.1 Calculation From Raw Data.

velocity and volumetric flow rate. If needed,
using data obtained in this method end the
equations in Sections 5.2 and 5.3 of Method 2,

7. Alternative Procedures

7.1 Dry Gas Meter as a Calibration Stand-
ard. A dry gas meter may be used as a call-
bration standard for volume measurements
In place of the wet test meter specified in
Section 5.3, provided that it is calibrated ini-
tially and recallbrated periodically as fol-
lows:

7.1.1 Standard Dry Gas Meter Calibration.

7.11.1 The dry gas meter to be callbrated
and used as a secandary reference meter
should be of high quality and have an appro-
priately sized cepacity. e.g., 3 litersirev (0.1
ft¥rev). A splrometer (400 liters or more ca-
pacity), or equivalent, may be used for this
callbration, although a wet test meter is
usually mare practical. The wet test meter
should have a capacity of 30 liters/rev {1
ft¥rev} and capable of measuring volume to
within $1.0 percent: wet test meters should
be checked against a spirometer cr a Uquid
displacement meter to ensure the accuracy
of the wet test meter, Spirometers or wet
test meters of other sizes may be used, pro-
vided that the specified accuracies of the
procedure are maintained.

7.1.1.2 Set up the companents as shown In
Figure 5.7. A splrometer. or equivalent, may
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be used in place of the wet test meter in the
system. Run the pump for at least 5 minutes
at a flow rate of about 10 Hters'min (0.35 cfm}
to conditlon the imterior surface of the wet
test metar, The pressure drop indicated by
the manometer at the inlet side of the dry

EC01,IN52.108

7.1.1.3 Collect the data as shown in the ex-
emple data sheet (see Flgure 5-8). Make trlp-
licate runs at each of the flow rates and at
no less than flve different filow rates, The

184
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gas meter should be minimized [no preater
than 100 mm Hz0 (4 In. H;0) at a flow rate of
3 lters'min (1-cfm)]. This can be accom-
plished by using large diameter tubing con-
nections and straight pipe fittings.

range of flow rates should be between 10 and
H Hters/min (0.35 and 1.2 cfm) or over the ex-
pected operating renge.
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7.1.1.4 Calculate flow rate, Q, for each run coefficlent, Y., for each run, These calcula-
using the wet test meter gas volume, V, , and  tions are as follows:
the run time, 6. Calculate the dry gas meter
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Where:

K:=0,3838 for International system of units
(SI): 17.64 for English units,

Vw=Wet test meter volume, liters {ft 3).

Vus=Dry gas meter volume, liters {ft 3.

tan=Average dry gas meter temperature, ° C

twa=273° C for SI units; 460° F for English
units.

t.,nﬁ(\v;_:,'age weat test. meter temperature, ° C

Prar=Barometric pressure, mm Hg (in. Hg).

Ap=Dry gas metesr inlet dlfferential pressure,
mm Hz0 (In. Hx 0).

8=Run time, min.

T.1.1.5 Compare the three Ya, values at
each of the flow rates and determine the
maximum and minimum values. The dif-
ference between the maximum and minimum
values at each flow rate should be rnio greater
than 0.030. Extra sets of triplicate runs may
be made In order to complete this require-
ment. In additlon, the meter copfflclents
should be between 0,85 and 1.05. IF these spec-
{fications cannot be met in three sats of suc-
cessive triplicate runs, the meter is not suit-
able as a callbration standard amd should not
be used as such. If these specificatlons are
met, average the three Yu, wvalues at sach
flow rate resulting In five average meter co-
efficients, Yaa.

7.1.1.8 Prepare a curve af meter coeffi-
cierit, Yas, versus flow rate, Q, for the dry gas
meter. This curve shall be used as a ref-
erence when the meter Is used to callbrate
other dry gas meters and to determine
whether recallbration is requlired.

7.1.2 Standard Dry Gas Meter Recallbra-
tion.

7.1.21 Recallbrate the standard dry gas
meter against a wet test meter or splromsater
ennually or after avery 200 hours aof aper-
ation, whichever-comes first. This require-
ment is valid provided the standard dry gas
meter Is kept in a leboratory and. If trems-
ported, cared for as any other labaratory In-
strument. Abuse to the standard meter may
causa g change in the callbration and will re-
quire more frequent recalibratlons.
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7.1.2.2 As an alternative ta full recalibra-
tion, a two-point callbration check may be
made. Foliow the same procedure and equip-
ment arrangemsant as for a full recallhratlon,
but run the meter at only two flow rates
[suggested rates are 14 and 28 liters'min (0.5
and [0 cfim)). Calculate the meter coeffl-
clents for these two polnts, and compare the
values with the meter callbration curve. If
the two coefficients are within 11.5 percent
of the callbration curve values at the same
flow rates, the meter need not be recall-
brated until the next date for a recalibration
check.

7.2 Critical Orifices As Calibration Stand-
ards. Critical orifices may be used as callbra-
tion standards in place of the wet test meter
specified in Sectlon 5.3, provided that they
are gelected, callbrated, and used as follows:

7.2.1 Section of Critical Orifices.

7.2.1.1 The procedure that follows de-
scribes the use of hypodermic needles or
stainless steel needle tubings which have
been found suitable for uss as critical ori-
fices. Other materials and critlcal orifice de-
signs may be used provided the oriflces act
as true critical orifices; Le,, a critical vacu-
um can he ohtained, as described in Sectian
7.2.2.2.3. Select five critical orifices thet are
appropriately slzed to cover the range of flow
rates between 10 and ¥ liters/min or the ex-
pected operatlng range, Two of the critical

should bracker the expected oper-
ﬂﬂﬂg range.

A minimum of three critical orifices will
be needed to callbrate a Method § dry gas
meter {DGM): the other two critical orifices
can serve as spares and provide better selec-
tlon for bracketing the range of operating
flow rates. The needle sizes and tubing
lengths shown below give the following ap-
proximate flow rates:

vate (- vate (I
Gauge/cm F[:afmln)u Gauge/cm F[:afm)u

127.6 3266 14725 19.54
121102 30.02 14751 72
13725 26.77 1478 18,14
12751 2150 15,2 13,16
1778 227 1878 1161
13102 267 15H0.2 1048

1.21.2 These needles can be adapted to a
Method § type sampling train as foltows: In-
sert a serum bottle stopper, 13- by 2-mm
sleeve type, into a Y-inch Swagelok quick
conmect. Insert the needle into the stopper as
shown in Flgure 5-9.
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1.2.2 Critical Orifice Calibration. The pro-
cedure described in this sectlon uses the
Method § meter box configuration with a
DGM as described in Section 2.1.8 1o cali-
brate the critical oriflces. Other schemes
may be used, subjject 1o the approval of the
Administra

tor.
7.2.2.1 Calibration of Meter Bax. The crit-
ical orifices must be callbrated in the same
configuration as they will be used; i.e., thers
should be no connections to the inlet of the
orifice.

7.2.2.1.1 Before callbrating the meter box,
leak check the system as follows: Fully open
the coarse adjust valve, and completely close
the by-pass valve. Plug the inlet, Then trun
on the pump, and determine whether there is
any leakage. The leakage rate shall be zero;

PL 60, App. A, Meth. §

Le., no detectable movement of the DGM
dial shall be seen for 1 minute.

7.22.1.2 Check also for leakages In that
portlon of the sempling train between the
pump and the orifice meter. See Section 5.8
far the procedure; make any corrections, if
necessary. If leakage is detected, check for
cracked gaskets, loase fittings, worn O-rings,
etc., ardd make the necessary repairs.

7.22.1.3 Afver that the meter
bax is leakless, calibrate the meter box ac-
cording to the procedure given in Section 5.3.
Make sure that the wet test meter meets the
refiuirements stated in Section 7.1.1.1. Chack
the water level In the wet test meter. Recond
the DGM calibratlon factor, Y,

7.2.2.2 Calibratlon of Critical Orifices. Set
up the apparatus as shown in Figure 5-10.
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7.2.2.2.1 Allow a warm-up time of 15 min-
utes. This step Is important to equilihrate
tbthtemperaun'e conditions through the

7.2.2.2.2 Leak check the system as In Sec-
tion 7.2.2.1.1. The leakage rate shall be zero.

7.2.2.2.3 Before calibrating the critleal
arifice, determine its suitabllity and the ap-
propriate aperating vacuum as follows: Turn
on the pump, fully open the coarse adjust
valve, and adjust the by-pass valve to give a
vacuum reading g to about half
of atmospheric pressure. Ohserve the meter
box orifice manometer reading. H. Slowly in-
crease the vacuum reading until a stable
reading is obtained on the meter box orifice
manometer. Record the eritleal vacuum for
each arifice.

40 CFR Ch. | (7-1-88 Edition)

Orifices that do not reach a critical value
shall not be used.

722,24 Obtein the barometric pressure
using a barometer as described In Section
2.1.9. Recard the barometric pressure, P, In
mm Hg {In. Hg).

7.2.2.2.5 Conduct duplicate runs at a vacu-
um of 25 to 50 mm Hg (1 to 2 in. Hg) abave
the critical vacuum. The runs shall be at
least 5 minutes each, The DGM volume read-
ings shall be in increments of 0.00283 m* (0.1
ft3) or in increments of complete revolutions
of the DGM. As a guideline, the times should
not differ by more than 3.0 seconds (this in-
cludes allowance for changes in the DGM
temperatures) to achleve & 0.5 percent in K’
Record the infarmatlon listed in Figure §-11.

7.2.2.2.8 Calculate K’ using Equation 5-9.
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Temn=Absolute amblent temperature, K (°R),

Average the K’ values. The Individual K *
values should not differ by more than .5
parcent from the average,

7.23 Using the Critical Orifices as Cali-
bratlon Standards,

7.2.3.1 Record the barometric pressure,

P1. 80, App. A, Meth. 5

Run rumber
Dry gas meter
1 2
min
Onifice man. g, AH | mm {.) M0 | cerenes | srvsssnaren
Bar. pressure, Pur ww. | MM Y HE coos | covvcernnner JES—
Amblet tamy °C(°F)
[0

Pump vacium ... M () H ] conrerrress | cirreeeraens
K’ factor

Date Train ID DGM cal. fac-
tor Critleal orifice [D
Run by
Cry gas mater
1 2

Final reading m3(f3)
Inifial rezding mit)
Difference, Vy, w (@)
Inlet/Outlet tempera-

hures:

Initial C(F ) !

Final C(F { !

M':. Temperatird, | "G [ F) cwceerser | rveecsemeens [
Tome, © minisec i i
EC1BNQ91.133
EC16NOS1.249
EC16NOS1.250
where;

Verey=Volume of gas sample passed through
the critical orifice, corrected to standard
condltions, dsm 3 {dscf).

Ki=0.3858 “K/mm Hg for metric units

=17.8{ *"R/in. Hg for English units,
7.2.34 Average the DGM callbration val-
ues for each of the flow rates. The calibra-

Figure 5-11. Data sheet for determining K’
factar,

7.23.2 Calibrate the mstering system ac-

to the procedure outllned in Sections
7.2.2.2.1 to 7.2.2.2.5. Record the informatlon
listed in Figure 5.12.

7.23.3 Calculate the standard volumes of
air passed through the DGM and the critical
oriflces, and calculate the DGM calthration
factor, Y, using the equatlons belaw:

tlon factor, Y, at each of the flaw rates
should not differ by more than 12 percent
from the average.

7.23.5 To determine the need for recali-
brating the critical orifices, compare the
DGM Y factors obtained from two adjacent
arifices each time a DGM Is calibrated; for
example, when checking 132.5, use oriflces
12/10.2 and 13/5.]. If any critical orifice yields
a BDGM Y factor differing by more than 2 per-
cent from the others, recalibrate the critical
orifice according to Section 7.2.2,2,

Date ________ Train ID _______ Critlcal ori-
fice ID Critical orifice K’ factor
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Run number
Dry gas molar
1 2
Final reading wewssmmmsssesss | IR wivvsees | sumens | conerneens
[T T — 08 (112) creer | srrsnrnons | vosmrrnens
1210757 T T—— e | P () e | eenrinnne | ererene -
Inletfoutiet termperatures:
11171 [ —— o +F b of [P ) !
[ 210" | O — T (F) v i/ !
Avg. Temperature, by .vevee | “C [ TF) srvnre | cconmmenes | cornereons
Tima, INges ... ! )
L1 | J—" e | erererner e
Orifice man, rdg. AH mm (in.) ovrsssns | tpossons
Lo
. (.
™ (B i
m ({{) . | -

Figure 5-12. Data sheet for determining
DGM Y factor.
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METHOD 5A—DETERMINATION OF PARTICULATE
EMISSIONS FROM THE ASPHALT PROCESSING
AND ASPHALT ROOFING INDUSTRY

1. Applicability and Principle

1.1 Applicebility. This method applies to
the determination of particulate emissions
from asphalt roofing industry process satu-
rators, blowing stills, and other sources
specified in the tions.

1.2 Principle. Particulate matter is with-
drawn Isokinstically from the source and
collected on a glass filter flber maintalned at
a temperature of 42 °t10 °C (108°t18 °F). The
particulate mass, which includes any mate-
rial that condenses at or above the filtration
temperature, is determined gravimetrically
after removal of uncomblned water.

2. Apparafs

2.1 Sampling Train. The sampling train
conflguration is the same as shown in Figure
5-1 of Method 5. The sampling train cansists
of the following components:

2.1.1 Probe Nozzle, Pltot Tube, Differen-
tlal Pressure Gauge, Filter Holder, Con-
denser, Metering System, Barometer, and
Gas Density Determination Equipment.
Same as Method 5, Sectlons 2.1.1, Z.13 to
2.1.5, and 2.1.T ta 2.1.10, respectively.

2.1.2 Probe Liner. Same as in Method 5.
Section 2.1.2, with the note thet at high
stack gms temperatures (greater than 250 °C
(480 °F)), water-cooled probes may be re-
quired to control the probe exit temnperaturs
ta 42910 °C (108x18 °F),

2.1.3 Precollector Cyclore. Borosilicate

following the construction detalls
shown in Air Pollution Technical Document-
0381, “‘Construction Details of Isokinetic
Source-Sampling Equlpment”.

NOTE: The tester shzll use the cyclone
when the stack gas moisture is greater than
10 percent. The tester shall not use the
precollectar cyclone under aother, less severe
conditions.

2.1.4 Filter Heating System. Amy heating
{or cooling) system capable of maintaining a
sample gas temperature at the exit end of
the filter holder during sampling at 42 °t10° C
(108°t18° F). Install a temperature gauge ca-
pable of measuring temperature within 3 C
{5.4° F) at the exit side of the filter holder so
that the sensing tlp of the temperature
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EC16N0S1.248

Where:
K=0.003484 mm Hg-mIml-°’K for metric
units,
=0,002676 in. Hg-ft ¥ml-°R for English units.
6.7.2 Calculation from Intermediate Values.

ECO01JN82.153

where:
K5=4,320 far metric units.

=0.09450 for units

6.8 Acceptable Results. If 80 percent < [
<110 percent, the results are acceptable. If
the resuits are low in comparison to the
standards and 1 i5 beyond the acceptable
range, the Administrator may opt to accept
the results. Use Cltation 4§ in the Bibkiog-
rephy of Method 5 to make judgments. Oth-
erwise, reject the results and repeat the test,

8.9 Stack Gas Velocity and Volumetric
Flow Rate, Calculate the average stack gas
velocity and volumetric flow rate, if needed,
using data obtained in this method and equa-
tions In Sections 5.2 and 5.3 of Method 2.

6.10 Relattve Error (RE) for QA Audit
Samples. Same as in Msthod 6, Sectian 6.4.
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METHOD 9—VISUAL DETERMINATION OF THE
OPACITY OF EMISSIONS FROM STATIONARY
SOURCES .

Many stationary sources discharge visthle
emissions into the atmosphere; these emis-
glons are usually in the shape of a plume.
This method involves the determination of
plume opacity by qualifled chservers. The
method includes procedures for the training
and certification of observers, and proce-
dures to be used in the fleld for determina-
tHon of plume opacity. The appearance of a
plume a3 viewed by an observer depends upon
a number of variables, some of which may be
controllable and some of which may not be
controllable {n the field. Variables which ecan
be controlled to an extent to which they no
longer exert a slgnificant influence upon
plume appearance include: Angle of the ob-
sarver with respect to the plume: angle of
the cbserver with respect to the sun: point of
ohservation of attached and detached steam
plume; and angle of the ohserver with re-
spect to a plume emitted from a rectangular
stack with a large length to width ratic. The
method includes specific criteria applicable
to thesa variables,

COther variables which may not be control-
Iable {n the field are and coior
comtrast between the plume and the

against which the plume Is
viewed. These varlables exert an influence
upon the appearance of a plume as viewed by
an cbserver, and can affect the ability of the
observer to accurately essign opacity values
to the observed plums, Studles of the theory
of plume opacity and field studies have dem-
onstrated that a plume 15 most visible and
presents the greatest apparent opacity when
viewed against a contrasting background. It
follows from this, and is confirmed by fleld
trials, that the opacity of a plume, viewed
under comditions where a contrasting
background {s present can be assigned with
the greatest degree of accuracy. However,
the potential for a positive error i3 also the
greatest when a plume Is viewed under such
contrasting conditions. Under conditions
presenting a less cantrasting hackground,
the apparent opacity of a plume is less and
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approaches zero as the color and lumines-
cence contrast decrease toward zero. As a re-
sult, significant negative bias and negative
errors can be made when a plume is viewed
under less contrasting conditions. A negative
bias decreases rather than increases the pas-
slbility that a plant operator will be cited
for a violation of opacity standards due to
observer error.

Studies have been undertaken to deter-
tmine the magnitude of positive errors which
can be made by qualified observers while
reading plumes under contrasting conditions
amnd using the procedures set forth in this
method. The results of these studles (fleld
trials) which Involve a total of 789 sets of 25
readings each are as follows:

(1) Far black plumes (133 sets at a smoke
generator), 100 percent of the sets were read
with a positive error ! of less than 7.5 percent
opacity; 2 percent were read with a positive
error of less than § percent apacity.

(2) For white plumes (170 sats at a smoke
generator, 168 sets at a coal-fired power
plant. 298 setz at a sulfuric acid plant), 98
percent of the sets were read with a positive
error of less than 7.5 percent opaclty; 85 per-
cent were read with a positive error of less
than $ percent oparity.

The positive observatlonal error assoclated
with an average of twenty-five readings is
therefare established. The accuracy of the
nitethod must be taken into account when de-
termining possible violations of applicahle
opacity

L. Principle and Applicability

L1 Principle. The opacity of emissions
from stationary sources is determined vis-
ually by a qualified observer,

1.2 Applicability. This mathad s applicable
for the determination of the opacity of emts-
sions from statlonary sources pursuant to
§60.11(b} and for qualifying observers for vis-
ually determining opacity of emissions,

2, Procedures

The obsarver qualified in accordance with
sectiom 3 of this method shall use the fol-
lowing procedures for visually determining
the opacity of emissions: ’

2.1 Position, The qualified observer shall
stardd at a distance sufficlent to provide a
clear view of the emissions with the sun ori-
ented in the 40° sector ta his back. Con-

ment, the ohserver shall, much as pas-
sible, make his observations from e pasition
such that his line of vision is approximately
perpendicular to the plume direction, and
when observing opacity of emissions from
rectangular cutlets (e.g., roof monitars, open

! For a set, positlve error = average opac-
ity determined by observers’ 25 ohserva-
tlons—average opacity determined from
transmissometer’s 23 recardings.

40 CFR Ch. I (7-1-99 Edhtion)

noncircular  stacks), approxi-
mately perpendicular to the longer ads of
the outlet. The cbserver’'s line of sight
should not include more than one plume at a
time when multiple stacks are involved, and
in any cese the observer should make his ob-
servations with his line of sight perpen-
dicular to the axis of such a set of
multiple stacks {e.g., stub stacks on bag-
houses).

2.2 Field Records. The observer shall record
the name of the plant, emission location,
type facllity. cobserver's name and affill-
ation, a sketch of the cbserver’s pasition rel-
ative to the source, axd the date on a field
data sheet (Figure 9-1). The time, estimated
distznce to the emission location, approxi-
mate wind dh'ecﬂt:em;,kyaﬂnmted wind speed,
description of cungdition
and color of clouds), and plume background
are recorded on a fleld data sheet at the time
opacity resdings are initiated and com-
pleted,

23 Observations. Opacity observations
shall be made at the point of greatest opac-
ity in that portion of the piume where con-
densed water vapor is not present. The ob-
server shall not Jook continuously at the
plume, but Instead shall ohserve the plume
momentarily at 15-second Intervals.

2.3.1 Attached Steam Plumes. When can-
densed water vapor Is present within the
plume as it from the emission out-
let, opacity chservations shall be made be-
yund the point in the plume at which con-
densed water vapor is no longer visible. The
ohserver shall record the approximate dis-
tance from the emission outlet to the point
ln the plume at which the obsarvations are
made

2.3.2 Detached Steam Plume., When water
vapor in the plume condenses and becomes
visible at a distinct distance from the emis-
sinn outlet, the opacity of emisslons should
be evaluated at the emission outlet prior to
the condensation of water vapor and the for-
mation of the steam plume.

2.4 Recording Ohservations, Opacity obser-

percent at 15-secornd intervals on an observa-
tlonal recard sheet. (See Figure 8-2 for an ex-
ample.) A minimum of 24 abservations shall
be recorded. Each observation
recorded shall be deemed to represent the av-
erage opacity of emissions far a 13-second pe-
iod.

¥

2.5 Data Reduction, Opacity shall be deter-
mined as an average of 24 consecutive obser-
vations recorded at 15-second intervals. Di-
vide the observations recorded on the record
sheet into sets of 2§ consecutive observa-
tions. A set Is composed of any 24 consecu-
tive observatlons. Sets need not be consecu-
tive In time amd In no case shall two sets
overlap. For each set of 24 observations, cal-
culate the a by summing the opacity

of the 24 observations and dividing this sum
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by 24, If an applicable standard specifles an
averaging time requiring more than 24 ohser-
vations, calculate the average for all chser-
vations made during the specified time pe-
rlod. Recard the average opacity on a record
sheet. {See Figure -1 for an example.)

3, Qualifications and Testing

3.1 Certification Requirements. To recelve
cortification as a quallfied observer. a can-
didate must be tested and demonstrate the
abllity to assign opacity readings in 5 per-
cent. increments to 25 different black plumes
and 25 different white plumes. with an errar
not to exceed L5 percent opacity on eny cne
reading and an average €rror mot to exceed
7.3 percent opacity in each category. Can-
didates shall be tested to the pro-
cedures described in section 3.2. Smoke gen-
erators used pursuant to section 3.2 shall be
equipped with a smoke meter which meets
the requirements of section 3.3,

The certification shall be valid for a period
of 8§ months, at which time the qualification
procedure must be repeated by any observer
in order to retain certification.

3.2 Certification Procedure. The certifi-
catlan test consists of the candidate
a completa run of 50 plumas—25 black plumes
and 25 white pl by a smoke
gencrator. Plumes within each set of 25
black and 25 white runs shall be presented in
random order. The candidate assigns an
opacity value to sach plume end records his
ohservation an a suitable form. At the com-
pletion of each run of 50 readings, the score
of the carxidate is determined. If a can-
didate Fails to qualify, the complete run of 50
readings must be repeated in eny retest. The
smoketestnmybeadmhﬂsteredaspartufa
smaoke school or training program. and may
be preceded by training or familiarization
runs of the smoke generator during which
candidates are shown black and white
plumes of known opacity.

3.3 Smoke Generator Specifications. Amy
smoke generator used for the purposes of
sectlon 3.2 shall be equipped with a smoke
mater installed to measure opaclty across
the diameter of the smoke generator stack.
The smoke meter cutput shall display
Instack opacity based upon a pathlength
equal to the stack exit dizmeter, on a full 0
to 100 percent chart recorder scale. The
smoke meter optical design and performance
shall meet the specifications shown in Table
8-1. The smoke meter shall be callbrared as
prescribed in section 3.3.1 prier to the con-
duct of aach smaoke reading test. At the com-
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pletlon of each test, the zero and span drift
shall be checked and if the drift exceeds 11
percent epacity, the condition shail be car-
rected prior to conducting any subsequent
test runs, The smoke meter shall be dem-
onstrated, at the time of installation, to
mest the specifieations listed in Table 8-1,
This demonstration shall be repeated fol-
lowing any subsequent repair or replacement
of the photocell or assoaciated electronic cir-
cuftry including the chart recarder or output
meter, or every 6 months, whichever occurs
first.

TABLE 9-1—SMOKE METER DESIGN AND
PERFORMANCE SPECIFICATIONS

Parameler Spedification
a. Light soutte ..c.ceeseene Incandescont (amp operated at
nominal mied vitage,
b. Spectral response of | Fhotopic  (daylight  speciral re-
photoeell. sponse of the human
tafion 3).
c. Angle of view ........... 15 maximum tote! angis.
d. Angle of ] 18 total angle.
8. Calibration eror ... -| +3% opacity, meximum.
. Zero and epan drift ......| +1% opacity, 30 minutes
g e o | 5 SOCONUS.

3.3.1 Calibration. The smoke meter is call-
brated after allowing & minimum of 30 min-
utes warmup by alternately producing simu-
lated opacity of 0 percent and I00 percent.
When stable response at 0 percent or 100 per-
cent s noted, the smaoke meter is adjusted to
produce an output of D or 100 per-
cent, as appropriate. This callbration shall
be repeated until stahle 0 percent and 100
percent readings are produced without ad-
Justment. Simulated 0 percent and 100 per-
cent opacity values may be produced by al-
ternately switching the power to the Light
source an and off while the smoke generator
Ls not producing smoke,

3.3.2 Smoke Meter Evaluation. The smoke
meter design and performance are to be eval-
uated as follows:

3.3.2.1 Light Sourca, Verify fram manufac-
turer's date and from voltage measurements
mede at the lamp, es installed, that the lamp
Is operated within 5 percent of the nominal
rated voltage.

3.3.2.2 Spectral Response of Photocell,
Verify from manufacturer’'s data that the
photocell has a photopic response; l.e., the
spectral sensitivity of the cell shall closely
approximate the standard spectral-lumi-
nosity curve for photaplc vision which is ref-
erenced in (b) of Table 8-1.
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FIGURE 8-2—OBSERVATION RECORD

Page___of __
Cocaton’ Type fai
Tes Number e of omssiona
Date,
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FIGURE 9-2—OBSERVATION RECORD—({CONTINUED)

Page__of ___
Company Qusarver
Locat Type fadiity
Test Number Point of emisgions
Data.
Seconds Steam plume (check If g
Hr. | Min. P ¢ ppicable} Commants
1] 16 30 48 Atached Detached
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Saconds
Hr. | M.

Steam pluma (chack If applicable)

4 18 | 30 | 46 Attachad

Comments
Datashed

Ble|gigin|2

2

8

]

4

42

2ig|9lB|al2 BB

3.3.2.3 Angle of View. Check construction
geomsetry to ensure that the total angle aof
view of the smoke plume, as seen by the pho-
tocell, does not exceed 15°, The total angle of
view may be calculated from: 6=2 tan-~ d2L,
where 8=total angle of view: dsthe sum of
the photocell diameter+the diameter of the
limiting aperture; and L=the distance from
the photocell to the limiting apercure. The
Iimiting aperture is the point In the path be-
tween the photocell and the smoke plume

where the angle of view 1s most restricted. In
smoke generator smoke meters this is nor-
mally an orifice plate.

3.3.2.4 Angle of Projection. Check construc-
tion genmetry to ensure that the total angle
of projectlon of the lamp on the smoke
plume does nnt excead 15 ¢. The total engle of
projection may be calculated from: 6=2
tan- !d2l., where 6= total angle of projec-
tion; d= the sum of the length of the lamp
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filament + the diameter of the Imiting aper-
ture; and L~ the digtance from the lamp to
the Umiting aperture.

3.3.2.5 Calibration Errar. Using neutral-
density fliters of known opacity, check the
errer between the actual response and the
theoretical linear response of the smoke
meter, This check is accomplished by first
calthrating the smoke meter according to
3.3.1 and then Inserting a serles of three neu-
tral-density Hiters of nominal opaclty of 20,
S0, and 75 percent In the smoke meter
pathlength. Filters calibrated within £2 per-
cent shall be used. Care should be taken
when inserting the flters to prevent stray
light from affecting the meter. Make a total
of five nonconsecutive readings for each fil-
ter. The maximum error on any one reading
shall be 3 percent opacity.

3.3.2.6 Zero and Span Drift. Determine the
Zero and span drift by calibrating and oper-
ating the smaoke generatar In a normal man-
ner over a l-hour period. The drift is meas-
ured by checking the zero and span at the
end of this period.

3.3.2.7 Response Time. Determine the re-
sponse time by producing the series of five
shmﬂatedﬂpercemadlﬂlpamentopadty
values and observing the time required to
reach stable respanse. Opaclty values of 0
percent and 100 percent may be simulated by
alternately switching the power to the light
source off and an while the smoke generator
isnutoparaﬂ.ng.
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ALTERNATE METHQD 1—DETERMINATION OF
THE OPACITY OF EMISSIONS FROM STA-
TIONARY SOURCES REMDTELY BY LIDAR

This alternate method provides the quan-
titative determination of the opaclty of an
emisslons plume remotely by a mobile lidar
system (laser radar; Light Detection and
Ranging). The method includes procedures
for the calibration of the lidar and proce-
dures to be used in the fleld far the ldar de-
cermination of plume opacity. The lidar is
used to measure plume opacity during either
day or nighttime hours because It contains
Its own pulsed light source or transmitter,
The operation of the lidar is not dependent
upon emblent lighting conditions (light,
dark, sunny or cloudy),

PL. 60, App. A, Alt. Meth.

The lidar mechanism or technique is appli-
cable to measuring plume opacity at numer-
ous wavalangths of laser radiation. However,
the performance evaluation and calibration
test results given In support of this method
apply only to a lidar that employs a ruby
{red light) laser [Reference §.1].

1. Principie and Applicabllity

1.1 Principle. The opaclty of visible emis-

sions from sources (stacks, roof

1.2 Applicability. This method s applica-
ble for the remote measurement of the opac-
ity of visible emisslons from
sources both nighttime and light
conditions, pursuant to 40 CFR §60.11(b). It is
also applicable for the calibration and per-
formance verification of the mohile lidar for
of emis-
cation for
a basic llder system Is also incarporated imto
this method,

1.3 Definitans.

Azinmuth angle: The angle in the horizontal
plane that designates where the laser beam
is pointed. It Is measured from an arbitrary
fixed reference line In that plane,

Backscatter: The scattering of laser light
in a direction opposite to that of the inci-
dent lzser beam due to reflection from par-
ticulates along the beam's atmospheric path
which may include a smoke plums,

Backscatter signal: The general term for
the lidar return signal which results from
laser light being backscattered by atmos-
pheric and smoke plume particulates.

Convergence distance: The distance from
the lldar to the point of overlap of the lidar
recelver's fleld-af-view and the laser beam,

Elevation angle: The angle of Inclination
of the laser beam referenced to the hori-
zontal plane.

Far region: The region of the atmasphere’s
path elong the lidar line-of-sight beyond or
behind the plume hbeing measured.

Lidar: Acronym for Light Detection and

Lidar range: The range or distance from
the lider to a point of interest along the
lidar line-of-sight.

Near region: The reglon of the atmospheric
path elong the lidar line-of-sight between
the lidar's convergence distance and the
plume being measured,

Opacity: One minus the optical transmit-
tance of a smoke plume, screen target, etc.

Pick Interval: The time or range intervais
In the lidar backscatter signal whose min-
imum average amplitude is used to calculste
opacity. Two pick intervals are required, ane
in the near region and one in the far region.

Plume: The plume being measured by lidar.

Plume The backscatter signal re-
sulting from the laser light pulse passing
through a plume.
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runs and the results of each should be re-
corded. The requirements of Section 3.3.0
must be fulfliled for each of the three runs.
" Once the conditions of the annual cellbra-
tion are fulfilled the lidar shall be subjected
to the routine verification for three separate
complete runs. The requirements of Section
3.3.2 must be fulfilled for each of the three
runs arg the results should be recorded. The
Administrator may request that the results
of the performence evaluation be submitted
for review.

5. References

3.1 The Use of Lidar for Emisstons Source
Opacity Determination, U.S. Environmental
Protection Agency, National Enforcement
Investigations Center, Denver, CO, EPA-330/
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5.2 Field Evaluation of Mobile Lidar for
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Denver, CO. EPA/NEIC-TS-12i, February
1878.
5.3 Remote Measurement of Smoke Plume
Transmittance Using Lidar, C. S. Cook, G.
W. Bethke, W. D. Conner (EPA/RTP). Applied
Optics 1L, pg 1742. August 1872

5.4 Lidar Studies of Stack Plumes in
Rural and Urban Environments, EPA-650/4-
T2, October 1573,
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Safe Use of Lasers ANSI Z 138.1-178, March 8,
1978,

3.6 U.S. Army Technical Manual TB MED
279, Contrul of Hazards tn Health fram Laser
Radiatdon, Fi 1969,

3.7 Laser Institute of America Laser Safe-
ty Manual, {th Editlon.
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tion and Enforcement of the Radlation Con-
troi for Health and Safety Act of 1868, Janu-
ary 1976,

59 Laser Safety Handbook, Alex Mallow,
Leon Chabat, Van Nostrand Reinhold Ca.,
1878,

METHOD 10—DETERMINATION OF CARBON MON-
OXIDE EMISSIONS FROM  STATIONARY

L. Principle and Applicability

1.1 Principle. An integrated or continucus
gas sample Is extracted from a sampling
point and analyzed for carbon monoxide (CO)
content using a Luft-type nondispersive In-
frared analyzer (NDIR) or equivalent.

1.2 Applicability, This mthnd 15 applicable
for the determination of carbon monoxide
emissions fram stationary sources only when
specified by the test procedures for deter-
mining compliance with new source perform-
ance standards. The test procedure will indi-
cate whether a contihunus ar an integrated
sample IS to be used.
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2. Range and Sensitivity

2.1 Range, 0 to 1,000 ppm,
2.2 Sersitlvity. Minimum detectable con-
centration is 20 ppm for a 0 to [,000 ppm

span.
3. Interferences

Any substance having a strong
of energy Interfere to some ex-

waterﬂ-[zo)andcarbond.lnxlde(COz)areSS
percent H20 per 7 ppm CO and 10 percent CO:
per 10 ppm CO, respectively, for davices
measuring in the 1,500 to 3,000 ppm range.
For devices measuring in the 0 to 100 ppm
range, interference retios can be as high as
3.5 percent H;O per 25 ppm CO and 10

CO; per 50 ppm CO. The use of sllica ge!l and
ascarite traps will alleviate the majar inter-
ference problems. The measured ges volume
must be corrected If these traps are used.

4. Precision and Accuracy

1.1 Precision. The precislon of most NDIR
analyzers Is approximately 2 percent of
span.

5. Apparatus

5.1 Continucus Sample (Figure 10-1).

5.1.1 Probe. Stainless steel or sheathed
Pyrex! glass, equlpped with a filter to re-

move particulate matter.

§.1.2 Afr-Cooled Condenser ar Equlvalent,
To remove any sxcess mojsture,

5,2 Integrated Sample (Figure 10-2},

521 Probe, Stainless steel ar sheathed
Pyrex glass, equipped with a ﬁlterto remove

te matter.

5.2.2 Air-Cogled Condenser or Equivalent.
To remove any excess moisture.

5.2.3 Valve. Needle valve, or equivalent, to
adjust flow rate.

5.24 Pump. Leak-free diaphragm type, or
equivalent, to transport gas.

5.2.5 Rate Meter, Rotameter, ar equivalent,
to measure a flow range from § to 1.0 [iter
per min (0.035 cfm).

5.2.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 60 to $0 liters (2 to 3 ft 9).
Leak-test the bag in the laboratory before
using by evacuating bag with a pump fol-
lowed by a gas meter, When avacuation
is complete, there should be no flow through
the meter.

5.2.7 Pitot Tube. Type S, or equivalent, at-
tached to the probe that the sampling
rate can be regulated proportional to the
stack ges velocity when velocity Is varying
with the time ar a sample traverse ls con-
ducted.

5.3 Analysis (Figure 10-3).

IMention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency,
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5.3.1 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, or equivalent.
This instrument should be demonstrated,
preferably by the manufacturer to meset or

3.02 Drying Tube, Te contain approxi-
mately 200 g of silica gel.

5.3.3 Calibration Gas. Refer to sectlon 6.1.

534 Filter. As recommended by NDIR
manufacturer.

ECO1TJNB2.177
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5.3.8 CO; Removal Tube, To contain ap-
praximately 500 g of ascarite.

5.3.8 Ice Water Bath. Far ascarite and sili-
gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to
adjust flow rate

5.3.8 Rate Meter, Rotameter ar equivalent
to measure gas flow rate of 0 to 1.0 liter per
min (0.035 cfm) through NDIR.

5.3.9 Recorder (gptional). To provide perma-
nerit record of NDIR readings.

6. Reagents

8.1 Calibration Gases. Known concentra-
tion of CO in nitrogen (N;} for instrumsent
span, prepurified grade of N2 for zero. and
two additional concentrations carresponding
approximately to 60 percent and 30 percent
span. The span concentration shell not ex-
ceed 1.5 times the applicable source perform-
ance standard. The calibration gases shall be
certified by the manufacrurer to be within  +2
percent of the specified concentration.

40 CFR Ch. 1 (7-1-989 Edition)
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6.2 Silica Gel. Indicating type. 6 to 16
mesh, dried at 175 °C (347 °F)} for 2 hours.
6.3 Ascarite. Commercially available.

7. Procedure

7.1 Sampling.

7.1.1 Continuous Sampling. Set up the
equlpment as shown in Figure 16-1 making
sure gll connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling Hne, Connect the ana-
lyzer and begin drawing sample into the ana-
lyzer. Allow 5 minutes for the system to sta-
bilize, then record the amalyzer reading
required by the test procedure, (Ses sec.
tion7.2 and 8). COz content of the gas may be
determined by using the Method 3 integrated
sample procedure, or by weighing the
ascarite CO; removal tube amd com
CO; cancantration from the gas velume sam-
pled and the weight gain of the tube.

7.1.2
flexibile bag,.
in Figure 10-2 with the bag disconnected.
Pirce the in the stack and the
sampling line. Connect the hag, making sure
that all connections are leak free, Sample at
a rate to the stack velocity.
CO: content of the gas may be determined by
using the Msthod 3 integrated sample proce-
dures, or by weighing the ascarite COz re-
moval tube and computing CO2 concentra-
tion fram the gas volume sampled and the
weight gain of the tube.

1.2 CO Analysls. Assemble the apparatus as
shown in Figure 10-3, calibrate the instru-
memt, and perfarm othar required operations
as described in section B. Purge analyzer
with Nz prior to introduction of each sample.
Direct the sample stream through the in-
strument for the test period, recording the
readings. Check the zero end span again
after the test to assure that any drift or mal-
funcrian is . Record the sample data
an Table 10-1.

8. Calibration

Assemble the apparatus according to Fig-
ure 10-3. Generally an instrument requires a
warm-up period before stability is chtained.
Follow the manufacturer’s Instructions for
specific precedure. Allow a minimum time of
1 hour for warm-up. During this time check
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the sample conditioning apparatus, le., fil-
ter, condenser, drylng tube, and CO, removal
tube, to ensure that each compuonent 1s In
good operating condltion. Zero and calibrate
the instrument according to the manufactur-
er's procedures using, respectively, nitrogen
and the calibration gases.

TABLE 10—1—FIELD DATA

Rotamsler satting, liters
Clogk time mimute (cublo feet per ndmi)

9. Caiculation

Calculate the concentration of carbon
monoxide in the stack using Equation 10-1.
Cetrarack=CeoNDIR(1 — Fee)

Eqg. 10-1
Where;

Ceo stack=Coneentration of CO In stack, ppm
by volume {dry basis),

Ceo nopr=Concentration of CO measured by
NDIR analyzer, ppm by volume (dry
basis).

Fooz=Volume fraction of CO. In sample, i.e.,
germnt C0O» from Orsat analysis divided

yy 100,

10. Alternative Procedures

10.1 Interference Trap. The sample condl-
tioning described In Method 10A, sec-
tions 2.1.2 and 4.2, may be used as an alter-
natjve to the silica gel and ascarite traps.
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ADDENDA
A. PERFORMANCE SPECIFICATIONS FOR NDIR
CARBON MONOXIDE ANALYZERS

Range (minimum) ... | 0—1000 ppm.
[t T NG T TR—— T [
Minimum detectable sensi- | 20 ppm.

tivity,
Rise Hrr;s. B0 parcent {(max- § 30 seconds.

tmum),
Fall tima, B0 percent {max- 30 seoonds.

{rum).
Zera dift (Maxireum) .ovve.vee.s 10% in 8 hours.
Span drifl (mEdmum) e 10% in 8 hours.
Pracision (MAIMUM) e | £2% of full scale.
NOISE (MAXIMUMY) ...ovvvensrreerens: | £1% 0 full s0ALS.
Linearity {maximum deviation)! 2% of full scals.
Interference rejection retio ....| CO—1000 to 1, HO—S0

1.

B. Definitions af Performance Speciflcations.
Range— The minimum and maximum

megsuremsnt Hmits,

Outpur— Electrical signal which is propor-
tional to the measurement: intended for con-
nection to readout or data processing de-
vices. Usually expressed as millivelts ar
milliamps full scale at a given impedance.

Full scalp— The maximum measuring limi
far a given range.

Minlmum detectable sensitivity— The small-
est amount of irput concemtration that can
be detected as the concentration approaches
zeTo.

Accuracy— The degrea of agreement be-
tween a measured value and the true value;
usually expressed as + percent of full scale.

Time to 90 percent response— The time inter-
val from a step change In the input con-
centration at the instrument inlet to a read-
ing of 90 percent of the ultimate recorded
concantration,

Rise Time (8 percent)—The interval be-
tween inltial response time and time to 50
percent response after a step Increase in the
inlet concentration.

Fall Time (%0 percenf)—The interval be-
tween Initial respanse time and tlme to 90
percent response after a step <ecrease in the
inlet concentration.

Zerv Drift— The change in instrument out-
mn‘over a stated time period, usually 24

., of unadjusted contlnuous operation
when the input concentration is zero; usu-
ally expressed as percent full scale,

Span Drift— The change In instrument out-
put over a stated time period, usually 24
hours, of unadjusted continuous aperation

FPrecisfon— The degree of agreement be-
tween repeated measurements of the same
concentration, expressed as the average devl-
ation aof the single results from the mean,

Noise—Spontanecus deviations from a
mean output not caused by input concentra-
tion changes,
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Linearity—The maximum deviation be-
tween gn actual instrument reading and the
reading predicted by a straight line drawn
between upper and lower callbration points.

METHOD 10A—DETERMINATION OF CARBON
MONOXIDE EMISSIONS IN CERTIFYING CONTIN-
UoUS EMISSION MONITORING SYSTEMS AT PE-
TROLEUM REFINERIES

L Applicabliity and Principle

1.1 Applicability. This method applies to the
measurement of carbon monaxide (CO) at pe-
troleum refineries. This mathod serves as the
reference method in the relative accurecy
test for nondispersive Infrared (NDIR) CO
continuous emission monitaring systems
(CEMS's) that are required to be installed in
petrolerm  reflneries on  fluld  catalytic
cracking unit catalyst regenerators [0 CFR
Part £0.105{a)(2)].

1.2 Principle. An integrated gas sample Iy
extracted from the stack, passed through an
alkallne permanganate solution to remove
sulfur and nitrogen axides, and collected in a
Tedlar hag. The CO concentration in the
sample is measured spectrophotometrically
using the reaction of CO with p-sulfa-
minaberzoic acid, |

1.3 Range and Sensitivity.

1.5.1 Range. Approximately 3 to 1800 ppm
CO. Samples having concentrations below 400
ppm are analyzed at 425 nm, and samples
having concentrations above 400 ppm are
emalyzed at 600 nm.

1.3.2 Sensitivity. The detection limic i1s 3
ppm based on three times the standard devi-
ation of the mean reagent blank values.

1.4 Interferences. Sulfur oxides, nitric oxide,
and other acid gases Interfere with the col-

40 CFR Ch. 1 (7-1-99 Edition)

orimetric reaction. They are removed by
passing the sampled gas through an alkaline
potassiurn permanganate scrubbing solution.
Carbon dicxide (CO.) does not imterfere, but,
because it Is removed by the scrubbing solu-
tion, its concentration must be measured
independently and an appropriate volume
correction mads to the sampled gas.

1.3 Precislon, Accuracy, and Stabllity.

L.5.1 Precision. The estimated intralabora-
tory standard deviation of the method is 3
percent of the mean for gas samples analyzed
in duplicate in the concentration range of 39
to 412 ppm. The interlaboratory precision
has not been established.

1.5.2 Accuracy. The method contains no sig-
alficant biases when compared to an NDIR
analyzer calihrated with National Bureau of
Standards (NBS) standards.

1.5.3 Stability. The indlvidual components
of the colorimetric reagent are stable for at
least t month. The colorimetric reagent
must be used within 2 days afier preparation
to avold excessive blank correction. The
samples In the Tedlar ! bag should be stable
for at least 1 week If the bags ere leak-free.

2. Apparatus

2.1 Sampling. 'The sampling train is shown
In Figure 10A-1, and component parts are

- discussed below:

'Mention of trade names or commercial
products in this publication does nmot can-
stitute the endorsement or recommmendation
for use by the Environmental Protection
Agency.
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2.1.1 Probe. Stainless steel, sheathed Pyrex
glass, or egulvalent, equipped with a glass
wool plug to remove particulate matter.

2.1.2 Sample Conditioning System. Three
Greenburg-Smith impingers connected In se-
ries with leak-free connections.

2.1.3 Pump. Leak-free pump with stalnless
steel and Teflon parts to transport sample at
a flow rate of 300 mi‘fmin to the flexible L

2.1.4 Surge Tank. Installed between
pump and the rate meter to eliminate the
pulsation effect of the pump on the rate
meter.,

2.1.5 Rate Meter. Rotameter, or equivalent,
to measure flow rate at 300 mV/min. Callbrate
acco, to Sectdon §.2.

2.1.6 Fiexible Bag. Tedlar, or equivalent,
with a capacity of 10 Liters and equipped with
a sealing quick-connect plug. The bag must
be leak-free according to Section 4.1. For
protection, it Is recommened that the bag be
enclosed with a rigid container,

2.1.7 Valves, Stainless-steel needle valve to
adjust flow rate, and stainless-steel three-
way valve, or equivalent.
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2.1.8 COx Analyzer. Method 3 or its ap-
proved alternative to measure CO; con-
centration to within 0.5 percent.

2.1.9 Vaolume Meter. Dry gas meter, celi-
brared and capable of measuring the sample
volume under rotameter calibration condl-
tions of 300 mVmin for [0 minutes,

2.1,10 Pressure Gauge. A water filled U-tube
manometer, or equivalent, of about, 28 em (12
in.) to leak-check the flexthle bag.

2.2 Analysis.

2.2.1 Spectrophotometer. Single- or double-
beam (0 measure absorbance at 425 and 600
nm, 5lit width should not exceed 20 nm.

222 Spectrophnotometer Cells.
pathlength,

223 Vacuum Gauge. U-tube mercury ma-
nometer, [ meter (39 in), with l-mm divi-
sions, or other gauge capable of measuring
pressure to within I mm Hg.

229 Pump. Capable of evacuating the gas
reaction bulb to a pressure equal to or less
than 40 mm Hg absolute, equipped with
coarse and fine flow eantrol valves.

1-cm
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2.25 Barometer. Mercury, ancrold, or other  frea at 4) mm Hg, designed so that (0 ml of
barometer capable of measuring atmaspheric the colorimetric reagent can be added and
pressure to within 1| mm Hg. removed easlly and accurately. Commer-

226 Reaction Bulbs. Pyrex glass, 100.ml clally avallahle gas sample bulbs such as
with Teflon stopcock (Flgure 10A-7), leak- Supelco Catalog No. 2-2161 may also be used.
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Z.2.7 Manifold. Stainless steel, with con- 2.2.8 Pipets. Class A, 10-ml size,
nections for three reaction bulbs and the ap- 229 Shaker Table. Reciprocating-stroke

propriate comnections for the mannmeter type such as Eberbach Corparation, Model
and sampling bag as shown in Flgure 10A.3. 8015. A rocking arm or rotary-motlon type
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shaker may also be used. The shaker must be
large encugh to mccommodate at least six
ges sample buths simultaneously. It may be
necessary to canstruct a table top extension

ECO1ING2.182

22,11 Anaiytical Balance, Capable of atcu-
rately weighing to 0.1 mg.

) 3. Reagents

Unless otherwise Indicated, all reagents
shall conform to the specifications estab-
lished by the Committee on Analytical Re-
agents of the American Chemical Soclety,
where such specifications are avallable, oth-
erwise, the best available grade shall be
used,

3.1 Sampling.

3.1¢ Water., Deionized distilled, es de-
scribed in Method 8. Section 3.1,1.

40 CFR Ch. | (7-1-99 Edition)

for most commerclal shakers to provide suf-
ficient space for the needed bulbs (Figure
10A-4).

2210 Valve. Stalnless steel shut-off valve.

3.1.2 Alkaline P te Soluticn, 0.25
A KMngyJ1.5 M NaOH. Dissalve 40 g KMn0 4
ard 60 g NaOH in water, and dilute to 1 liter.

3.2 Annalysis,

3.21 Water. Same as in Section‘3.1.1.

322 1 M Sodium Hydroxide (NaQH) Salu-
tion. Dissolve 40 g NaOH in approximately 800
ml of water, cool, and dilute to | Iter,

3.22 0.1 M Silver Nitrate (AgNOs) Salution.
Dissolve 8.5 g AgNO; In water, and dilute to
500 ml

324 0.1 M Parma-Sulfaminobenzolc Acid (p-
SABA) Solution. Dissolve 10.0 g p-SABA In 0.1
M NaOH (prepared by diluting 30 ml of L M
NaOH to 500 ml), and dilute to 500 ml with 0,1
M NaOH.
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3,25 Colorimetric Solution. Ta a flask, add
108 ml of p-SABA solution arnd 100 ml of
AgNO; solution. Mix, and add 50 ml of 1 M
NaOH with . The resultant solution
should be clear and colorless. This solutlon
is acceptable for use for a peried of 2 days,

326 Stendard (Gas Mixtures. Tracezble to
NBS standards and conteining between 50
and 000 ppm CO in nitrogen. At least two
concentrations are needed to span each cali-
bration range used {Section 5.3).

The calihration gases shall be certified by
the manufacturer to be within 2 percent of
the specified concentratlons.

4. Procedure

4.] Sample Bag Leak-checks. Whlle a hag
leakcheck is required after bag use, it
should also be done before the bag is used for

PL. 60, App. A, Meth. 10A

sample collection. The bag should be leak-
checked in the inflated and deflated cordi-
tion according to the following procedures.

Connect the hag to a weter manometer,
and pressurize the bag to 5 to 10 cm Hz0 (2 to
4 in. Ha0). Allow the bag to stand for 60 min-
utes. Any displacement in the water manom-
eter Indlcates a leak, Now, evacuate the bag
with a leakless pump that !s connected an
the downstream side of a flow-indicating de-
vice such as a 0-to 100-mVmin rotameter ar
an impinger containing water. When the bag
is campletely evacuated, no flow should be
evident if the beg ls leak-free,

4.2 Sempling. Evacuates the Tedlar bag
completely using a vacuum pump. Assemble
the apparatus as shown in Flgure 10A-1,
Lossely pack glass wool In the tip of the
probe. Place 400 ml of alkaline permanganate
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solution in the first two implingers and 250
ml in the third. Connect the pump to the
third impinger, and follow this with the
surge tank, rate meter, and three-way valve.
Do not connect the Tedlar bag to the system
at this time.
Leak-check the sampling system by plac-
Ing a vacuum gauge at or near the probe
inlet, plugging the probe Inlet, opening the
three-way valve, and pulling a varuum of ap-
proximately 250 mm Hg on the system while
observing the rate meter for flow. If flow is
indicated on the rate meter, do not proceed
further until the leak is found and carrected,
Purge the system with sample gas by in-
serting the probe into the atack end drawing
sample through the system at 300 mUmin *10
percent for 5 minutes. Conmect the evacuated
Tedlar bag to the system, record the starting
time, and sample at a rate of 300 ml/min for
30 minutes, or until the Tedlar bag is nearly
full. Record the sampling time, the baro-
metric pressure, and the amblent tempera-
ture. Purge the system as described abave
imrnediately before each sample.

The scrubbing selution is adequate for re-
moving sulfur and oxides from 50 ii-
ters of stack gas when the concentration of

ECO1JNG2.184

Record the vacuum pressure (P ,) to the
nearest | mm Hg, and clase the reaction bulb
stopcocks. Open the Tedlar bag valve, and
allow the to come to atmospheric
pressure. Close the bag valve, open the pump
coarse adjust valve, and evacuate the system
again. Repeat this fllllevacuation procedure
at least twlce to flush the manifold com-
pletely. Close the pump coarse adjust valve,
open the Tedlar bag valve, and et the sys-
tem A1l to atmospheric pressure. Open the
stopcocks to the reaction bulbs, and let the
entire system come to atmosgheric pressure.

40 CFR Ch. | {7-1-89 Edition)

each is less than 1,000 ppm and the CO z con-
cemtration is less than 15 percent. Replace
the scrubber solution after every fifth sam-
ple.

4.8 Carbon Dinxide Measurement. Measure
the CO:z content in the stack to the nearest
0.5 percent each time a CO sample is col-
lected. A simultaneous grab sample analyzed
by the Fyrite analyzer is acceptable,

4.4 Analysis. Assemble the system shown
in Figure 10A-3, and record the information
required in Table 10A-1 as it is obtalned.
Plpet 10.0 ml of the colarimetric reagent into
each gas reactlon bulb, and attach the bulbs
to the system. Open the stopcocks to the re-
action bulbs, but leave the valve to the
Tedlar bag closed. Turn on the pumnp, fully
open the coarse-adjust flow valve, and slowly
open the fine-adjust valve until the
is reduced to at least 40 mm Hg. Now close
the coarse adjust valve, and observe the ma-
nometer to be certain that the system Is
leak-free. Walt @ minimum of 2 minutes, If
the pressure has increased less than 1 mm,
proceed as described below. IF a leak is

present, find and correct It before proceeding
further.

Close the bulb stopcocks, remove the bulbs,
record the room temperature and barametric
pressure (Puar, to nearest mm Hg), and place
the bulbs on the shaker table with thelr
main axis efther parallel to or perpendicular
to the plane of the table top. Purge the bulb-
filling system with ambient air for several
minutes between samples. Shake the sam-
ples for exactly 2 hours,

Immedlately after shaking, measure the
ahsorbance (A) of each bulb sample at 425 nm
if the concentration is less than or equal to
400 ppm CO or at 600 rnm {f the concentration
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is above 400 ppm. This may be accomplished
with multiple bulb sets by sequentially col-
lecting sets and adding to the shaker at stag-
gered intervals, followed by sequentially re-
maving sets from the shaker for absorbance
measurement after the two-hour designated
Intervals have elapsed.

Use a small portion of the sample to rinse
a spectrophotometer cell several times he-
fore taking an aliquot for analysis. If one
cell i€ used to analyze multiple samples,
rinse the cell several times between samples
with water.

Prepare and analyze stendards arkl a rea-
gent blank as described In Section 5.3. Use
water as the reference, Reject the analysis if
the blank absorbance is greater than 0.1. All
conditlons should be the same far analysis of
samples and stendards. Measure the
ahsorbances as soon as possible after shaking
is completed. Determine the CO concentra-
tion of each bag sample using the calibration
curve for the appropriate concentration
range as discussed In Sectlion 5.3,

5. Calibration

8.1 Bulh Calfbration. Weigh the empty bulb
to the nearest 0.1 g. FLI the bulb to the stop-
cock with water, and again weigh to the
nearest {.1 g. Subtract the tare welght, and
calculate the valume in liters to three sig-
nificant flgures using the density of water
(at the measurement temperature). Record
the volume on the bulb; altemnatively, mark
an Identification number on the bulb, and
record the volume in a2 notebook.

5.2 Rate Meter Calibration. Assemble the
system as shown in Figure 10A-{ (the
impingers may be removed), and attach a
volume meter to the probe inlet. Set the ro-
tameter at 30 ml/min, record the volume
meter reading, start the pump, and pull gas
through the system for 10 minutes. Record
the final volume meter reading. Repeat the
procedure and average the results to deter-
mine the volume of gas that passed thraough
the system.

5.3 Spectrophotomerer Calibration Curve.
The calibratlon curve Is established by tak-
Ing at least two sets of three bulbs of kiown
CO collected from Tedlar bags through the
analysls procedure. Reject the standard set
where any of the individual bulb absorbances
differ from the set mean by more than 10 per-
cent. Collect the standards es described in
Section 4.2. Prepare standards to span the (-
to 400- or 400- to 1000-ppm range. If any sam-
ples apan both concentration ranges, prepare
a calibration curve for each range. A set of
three bulbs c colorimetric reagent
but no CO should serve as a reagent blank
and be taken through the analysis procedure.

Calculate the average absorbance for each
set (3 bulbs) of standards using Equation
10A-1 and Table 10A-1. Construct a graph of
average ashsorbance for each standard
against its corresponding concentration in
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ppm. Draw a smooth curve through the
points. The curve should be linear over the
two concentration ranges discussed in Sec-
tion 1.3.1.

6. Calculations

Carry cut calculations retalning at least
one extra decimal figure beyond that of the
acquired data. Round off figures after final
calculation,

6.1 Nomenclature.

A=Sample absorhance, uncorrected for the
reagent blank.

Ap=Absarbance of the reagent blank.

A.=Average sample absorbance per liter,
units/liter.

Buw=Moisture content In the bag sample.

C=CD concentration In the stack gas, dry
basis, ppm.

Cu=C0 concentration of the bag sample, dry
basis, ppm.

C=CO cancemtration from the calibration
curve, ppm.

F=Volume fraction of CO; in the stack.

n=Number of reaction bulbs used per bag
sampls,

Pur=Barometric pressure, mm Hg.

Py=Residual pressure in the sample bulb
after evacuation, mm Hg.

Pu=Vapar pressure of H30 in the bag {from
Table 10A-2), mm Hg.

Viy=Volume of the sample bulb, liters.

Ve=Volume of reagent added to the sample
bulb, 0.0100 liter,

6.2 Average Sample Absorbance per Liter.

Average the three absorbance values for
each bulb set, Then calculate A, for each sat
of gas bulbs using Equation 10A-1. Use A, to
determine the CO concentration from the
callbration curve (C; ).

EC16NO31.168

NOTE: A and A. must be at the same wave-
length,

6.3 CO Concentration in the Bag.

Calculate C, using Equations 10A-2 and
10A-3. If cordensate Is visthle in the Tedlar
bag. calculate By using Table 10A-2 and the
temperature and barometric pressure in the
analysis room. If condensate is not visible,
calculate B, using the temperature and baro-
metric pressure recorded at the sampling
site,

EC16N091.169
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METHOD 10B—-DETERMINATION OF CAREON
MONOXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicebllity. This method applies to
the measurement of carbon monaxide (CO)
emissions at petroleum refineries and from
other sources when specified in an applicable

subpart of the regulations.

312



Environmental Protection Agency, EPA

1.2 Princlple. An integrated gas sample is
extracted from the sampling point and ana-
lyzed for CO. The sample is passed through a
condlitioning to remove {mterferences
and collected in a Tedlar bag. The CO is sep-
arated from the sample by gas chroma-
tography (GC) and catalytically reduced to
methane (CHd prior to analysis by flame
lonization detection FID, The analytical por-

cial products in this method does not con-

L3 Interferences. Carbon dioxide (CO.)
and orgenics potentially can interfere with
the analysis, Carbon dioxide Is primarily re-
maved from the sample by the alkaline per-

eanate corditioning system; any resid-
ual amd organics are separated from the
CO by GC.

2. Apparatus
2.1 Sampling. Same as in Method 10A, sec-
tion 2.1

2.2 Analysis.

2.21 Gas Chromatographic (GC) Analyzar,
A semicontinuous GC/FID analyzer capable
of quantifying CO In the sample and con-
taining at least the following major compo-
nents.

2.2.1.1 Separation Column, A column that

Method 25 {5 also acceptable.

2.2.1.2 Reduction Catalyst. Same in
Method 25, section 2.3.2.

2213 Sample Injection System. Same as
In Method 25, section 2.3.4, equlpped to ac-
cept a sample line from the Tedlar bag.

2214 Flame Ionization Detector. Lin-
earity meeting the specifications In section
2.3.5.1 of Method 25 where the linearity check,
is carried out using standard gases con-
taining 20-, 200-, and [,000-ppm CO, The minl-
mal instrument range shall span 10 to 1,000
ppm CO.

2.2.1.5 Data Recording Systam, Same as in
Method 25, section 2.3.6.

3, Reagencs

3.1 Sampling. Same as in Method 10A, sec-
tion 3.1.

2.2 Analysis.
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3.2.1 Carrier, Fuel, and Combustion Gases.
Same as in Method 25, sections 3.2.1, 3.2.2,
and 3.2.3. .

3.22 Lincarity and Callbratlon Gases,
Three standard geses with naminal CO con-
centrations of 20-, 200, and 1.000-ppm CQ in
nitrogen.

3.23 Reduction Catalyst Efficiency Check
Callbratlon Gas. Standard CH: gas with a
concentration of 1,000 ppm in air.

4. Pracedure

4.1 Sample Bag Leak-checks. Sampling,
and CO; Measurement. Same as in Method
10A, sections 4.1, 4.2, and 4.3.

4.2 Preparation for Analysls. Before put-
ting the GC analyzer into routine aperation,
conduct the calibration procedures listed in
section §, Establish an appropriate carrler
flow rate and detector temperature for the
speclfic instrument used.

4.3 Sample Analysis. Purge the sample
loop with sample, and then inject the sam-
ple. Analyze each sample in triplicate, and
calculate the average sample area (A). Deter-
mire the bag CO concentration according to

&, Calthration

5.1 Carrier Gas Blank Check. Analyze
each new tank of carrier ges with the GC an-
alyzer accordlng to section 4.3 to check for
contamination. The corresponding con-
centration must be {ess than 5 ppm for the
tank to be atcoptable for use,

5.2 Reductinn Catalyst Efficlency Check.
Prior 1o Initial use, the reduction catalyst
shall be tested for reduction efficiency. With
the heated reduction catalyst hypassed,
make triplicate injections of the 1,000-ppm
CH. gas (sectlon 3.2.3) to calibrate the ane-
lyzer, Repeat the ure using 1,000-ppm
CO (section 3.2.2) with the catalyst in oper-
ation. The reduction catalyst operation is
acceptable if the CO respanse ts within 5 per-
cent of the certified gas value.

5.3 Analyzer Linearity Check and Calibra-
tion. Perform this test before the system (s
first. placed into operation. With the reduc-
tion catalyst in operation. condect a lin-
earlty check of the analyzer using the stand-
ards s in section 3.2.2. Make trip-
licate injections of each calibration gas, and
then calculate the average response factor
(area/ppm) for each gas,.as well as the aver-
all mean of the response factor values. The
instrument linearity is acceptable If the av-
erage response factor of each calibration gas
is within 2.5 percent of the overall mean
value ardd If the relatlve standard devlation
(calculated in section 8.9 of Method 25) for
each set of tripllcate Injections {s less than
2 percent. Record the overall mean of the re-
sponse factor values as the callbration re-
sponse factor (R).
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& Calculations

Carry out calculations retzining at least
one extra decimal beyand that of the
acquired data. Round off results anly after
the final calculation.

6.1 Nomenclature,

A=Average sample area.

Bo=Moisture content In the baj le,

iy g samp

C=CO concentration In the stack gas, dry
basis, ppm.

Co=CO comcentration in the bag sample,
dry hasis, ppm.

F=Volume fraction of CO; in the stack,
fraction,

Pyz=Barometric pressure, mm Hg.

P.=Vapor pressure H,0 in the bag (from
Table 10-2, Method 10A), mm Hg.

R=Mean calibration response factor, area/
pprl.

8.2 CO Concentration in the Bag. Cal-
culata Gy using Equations 10B-1 and 10B-2, If
condensate is visible In the Tedlar bag, cal-
culate B, using Table MA-1 of Method (0A
and the temperature and barometric pres-
sure in the analysls room. If condensate is
not visible, calculate B » using the tempera-
ture and barometric pressure at the sam-
pling site.

ECABNO91.172

EC16NQS1.1T3

6.3 CO Concentration in the Stack.

CaCy(l - F)
Eq. 10B-3
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METHOR 11—DETERMINATION OF HYDROGEN
SULFIDE CONTENT OF FUEL GAS STREAMS IN
PETROLEUM REFINERIES

1. Princple and Applicahiiity

1.1 Principle. Hydrogen sulfide (H:S) is col-
lected from a source in a serles of midget
impingers and ahsorbed in pH 3.0 cadmium
sulfate ({CAS0¢) solution to form cadmium
sulfide (CdS). The latter compound is then
measured jodometrically. An impinger con-
taining hydrogen peroxide is included to re-
move S0; as an Interfering species. This
method is a revision of the Hz S method origl-
nally published in the FEDERAL REGISTER,
Volume 39, No. 47, dated Friday, March 8,
1974.

1.2 Applicability. This methal is applica-
ble for the determination of the hydrogen
sulfide cantent of fuel gas streams at petro-
leum refineries.

2. Range and Sensitivity

The lower limit of detection is epproxi-
mately 8 mg/m® (8 ppm). The maximum of
the range is 740 mg/m3 (520 ppm).

1. Interferences

Any compouttd that reduces iodine or oxi-
dizes iodide lon will lnterfere in this proce-
dure, provided it is collected In the cadmium
sulfate Imp! . Sulfur dioxide In con-
centrations up to 2,600 mgim 2 i3 elimi-
nated by the hydrogen peroxide soluton.
Thiols precipitate with hydregen sulfide. In
the absence of H.S, only co-traces of thiols
are collected, When methane- and ethane-
thiols at a total level of 300 mg/m® are
present in additlon to H 2S, the results vary
from 2 low at en H:S cuncentration
of 400 mg/m? to 14 percent high at an H;S
concentration of 100 mg/m 3- Carbon oxysul-
fide at a concantratinn of 20 percent does not
interfere. Certain carbonyl-conteining com-
pounds react with lodine and produce recur-
ring erd points. However, acetaldelyde and
acetone at concentrations of 1 and 3 percent,
respectively, do not interfere.

Enu-amet)i' produces a

peroxide

negative interference equivalent to 100 per-
cent of that of an equimolar quantity of hy-
drogen sulfide. Avoid the gjection of hydro-
gen peroxide into the cadmium sulfate
impingers,
4. Precision and Accuracy

Collabarative testing has shown the with-
in-lahoratory coefficient of varlation to be
2.2 percent and the overall coefficient of var-
iation to be 5 percent. The method blas was
shown to be —4.8 percent when anly HzS was
present. In the presence of the Imterferences
cited in section 3, the blas was positive at
low HzS concentration and negative at high-
er concentrations. At 230 mg H.S/m 3, the
level of the compliance standard, the blas
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ECO1JNER.248

METHOD  23--DETERMINATION OF POLY-
CHLORINATED DIBENZOD-P-DIOXING AND POLY-
CHLORINATED DIBENZOFURANS FROM STA-
TIONARY SGURCES

L. Applicability and Principle

1.1 Applicability. This method is applica-
ble te the determination of polychlorinated
dibenzo-p-dioxins (PCDD's) and polychlor-
inated dibenzofurans (PCDF's) from sta-
tionery sources.

1.2 Princlple. A sample is withdrawn from
the gas stream isokinetically and collected

40 CFR Ch. | (7-1-89 Edition)

in the sample probe, on a glass fiber filter,
and on a packed column of adsorbent mate-
rial, The sample cannot be separated into a
particle vapor fractlon. The PCDD's end

tography, and measured by high resolutlon
mass spectrometry.

2. Apparatus

2.1 Sampling, A schematic of the sam-
pling train used in this method is shown In
Figure 23-1. Sealing greases may not be used

456




Environmental Protection Agency, EPA Pt. 60, App. A, Meth. 23

in assembling the train. The train is iden- od 5 of this appendix with the following addi-
tical to that described in section 2.1 of Meth- tions:

ECO01JNDZ.249

2.1.1 Nozzle. The nozle shall be made of 2.1.2 Sample Transfer Lines. The sample
nickel, nickel-plated stainless steel, quartz, transfer lines, If needed, shall be heat traced,
ar borosilicate glass. heavy walled TFE (*4 in. OD with % In, wall)

with connecting fittings that are capable of
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forming leak-fres, vacuum-tight connections
without using sealing greases. The lne shall
be as short as possible and must be main-
tained at 120 °C.

2.1.1 - Filter Suppart. Teflon or Teflon-
coatad wire.

2.1.2 Condenser. Glass, coil type with
compatible fittings. A schamatic diagram s
shown in Figure 73-2,

213 Water Bath. Thermostatically can-
trolled to maintain the gas temperature
exiting the condenser at < 20 °C {68 °F).

2,14 Adsorbent Module. Glass container
to hold the solid adsorbent. A shematic dia-
gram is shown in Figure Z3-2, Othsr physical
canflgurations of the resin trap/condenser as-
sembly are acceptable. The connecting fit-

40 CFR Ch. I (7-1-99 Edition)

tings shall form leak-fres, vacuum tight
seals, No sealant greases shall be used in the
sampling train. A coarse glass frit is in-
cluded to retain the adsorbent.

2.2 Sample Recovery,

2.2]1 Fitting Caps. Ground glass, Teflon
tape, or aluminum foil (Section 2.2.6) to cap
off the sample exposed sections of the train.

2.2,2 Wash Bottles, Teflan, 500-ml.

2.2.3 Probe-Liner Probe-Nozzle, and Fil-
ter-Holder Brushes. Inert bristle brushes
with precleaned stainless steel or Teflon
hendles, The probe brush shall have exten-
sions of stainless steel or Teflon, at least as
long as the probe. The brushes shall be prop-
erly sized and to hrush out the nozzle,
probe liner, and transfer line, if used.
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2.24 Filter Storage Container. Sealed fil- 2.2.6 Aluminum Foil. Heavy duty, hexane-
ter holder, wide-mouth amber glass jar with rinsed.
Teflon-lined cap. or glass petri dish. 2,27 Metal Storage Container, Air tight
22,5 Balance. Triple beam. comtainer to stare silica gel.
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228 Graduated Cylinder. Glass, 250-ml
with 2-ml graduatlomn,

2.29 Glass Sample Staorage Container.
Amber glass hottle for sample glassware
washes, 500- or 1000-ml, with leak free Teflon-
lined caps.

2.3 Analysis,

2.3.1 Sample Container. 125- and 250-ml
flint glass hottles with Teflon-lined caps.

2.3.2 Test Tube. Glass.

2.3.3 Soxhiet Extraction Apparatus. Capa-
ble of holding 43 x 123 mm extraction thim-
bles.

2.34 Extraction Thimhbla, Glass, pre-
cleaned callulnsic, or glass Fiber.

2.3.5 Pasteur Pipettes. For preparing lig-
uid chroma

2.3.7 Rotary E‘.vapurator Buch{/Brinkman
RF-121 or equivalent,

2,38 Nitrogen Evaporative Concenirator,
N-Evap Analytical Evaporator Model III or
equivalent.

2,38 Separatory Funnels. Glass, 2-lter.

ph.

2.3.10.1 Oven. Capabieofrnalntainl.ngthe
separation column at the proper operating
temperature t °C and performing

2.3.10.2 Temperature Gauge. To monitor
column oven, detector, and exhaust tempera-
tures tl °C.

2.3.10.3 Flow System. Gas metering sys-
tem to measure sample, fuel, combustion
gas, and carrier gas flows.

23104 Capillary Columns. A fused silica
column, 60 x 0.25 mm inslde diameter (ID).
coated with DB-5 and a fused silica column,
30 m x 0.25 mm ID coated with DB-223, Other
column systems may be used provided that
the user is abhle to demonstrate using call-
bration and performance checks that the col-
umn is able to meet the specifica-
tions of section 6.1.2.2.

23.11 Mass Spectrometer, Capable of rou-
tine operation at a resolution of 1:10000 with
a stability of 5 ppm.

2.3.12 Data System. Compatible with the
mass spectrometer aml capable of moni-
toring at least five groups of 25 lons.

2,3.13 Analytical Balance., To measure
within 0.1 mg.

3. Reagents

3.1 Sampling.

3.1.1 Filters. Glass fiber filters, without
orgenic binder, exhibiting at least 99.95 per-
cent efficlency (<0.05 percent penetration) on
0.3micron dioctyl phthalate smoke par-
ticles, The filter efficlency test shall he con-
ducted in accordance with ASTM Standard
Method D 2086-71 (Reappraved 1978) (incor-
porated by reference—see §60.17}.

40 CFR Ch. | (7-1-99 Edition)

extraction thimhle and [ g of silica gel and B
plug of glass wool into a Saxhlet apparatus,
charge the apparatus with toluene, and
reflux for & minlmum of 3 hours. Remove the
toluene and discard it, but retain the silica
gel. Place no more than S0 filters in

thimble anto the sllica gel bed and top
the cleaned glass wool, Charge the Soxhlet
with toluene and reflux for 16 hours,
extraction, allow the Soxhlet to cool, re-
move the flliters, and dry them under a clean

Solvent Procadura
WEIET crevereenrcrerissrsrssrmsesrsisns Initial rinse: Plage rsin ina
beaker, rinso once with
watey, aml discard, Fll with
walsr a second ime, let
satand gvemight, dis-
WEHLET . eerssressmssmssressrosamonsens Extrect with water for 8
M Extract for 22 hours.
Methylene Chlotda ...ereeee Extredl for 22 hours.
17 - R————— . (-3 gy
3.1.22 Drying.
3.1.2.2.1 Drying

Column. Pyrex pipe, 10.2
cm ID by 0.8 m long, with suitable retainers.
3.1.2.2.2 Procedure. The adsarbent must be
dried with clean inert gas. Liquid
from a standard commercial liquid nitrogen
cylinder has proven to be a reliable source of
largavnlumofgnsﬁ-aefmmorganlcm
taminants. Connect the liquid nitrogen cyl-
inder to the column by a I ofcleaned
copper tublng, 0.85 cm ID, cofled to pass
through a heat source. A convenient heat
source is a water-bath heated from a steam
line. The flnal nitrogen temperature should
only be warm to tie touch and not over 40
°C. Continue flowing nitrogen through the
adsorbent until all the residual solvent is re-
moved. The flow rate should be sufficient to
gently agitate the particles but not so exces-
slve as the cause the particles to fracture,
3.1.23 Quality Control Check, The adsorb-
ant must be checked far residual toluens,
3.1.23.1 Extractlon, Weigh 1.0 g sample of
dried resin into a small vial, add 3 ml of tal-
uene, cap the vial, and shake it well.
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3.1.2.3.2 Analysis. Irfject a 2 pl sample of
the extract into a gas chramatograph oper-
ated under the following conditions:

Column: & ft x % in stalnless steel con-
taining 10 percent OV-I01 on 100/120
Supelcoport.

Carrier Gas; Hellum at a rate of 30 ml/min.
Detector: Flame lonlzation detector oper-
ated at a sensitivity of 4 x 10~ A/mV.

Injection Port Temperature: 250 °C.

Detector Temperature: 305 °C,

Oven Temperature: 30 °C far 4 min; pro-

to rise at 40 °C/min until it
reaches 250 °C; return to 30 °C after 17
minutes,

Compare the results of the analysis to the
results from the reference solution. Prepare
the reference solutlon by injection 2.5 al of
methylene chloride into 100 ml of toluene,
This corresponds to 100 pg of methylene chlo-
ride per g of adsorbent. The meximum ac-
ceptable concentration Is 1000 pg/g of adsorb-
ent. If the adsorbent exceeds this level, dry-
Ing must be continued until the excess meth-
ylene chloride is removed,

3.1.24 Storage, The adsorbent must be
used within 4 weeks of cleaning. After clean-
Ing, it may be stored in a wide mouth amber
glass container with a Teflon-lined cap ar
placed In one of the glass edsorbent modules
tightly sealed with glass stoppers. If
precleaned edsorbert is purchased in sealed
comtainers, it must be used within 4 weeks
after the gseal is broken.

313 Glass Wool. Cleaned by sequermtial
Immension In three allquots of methylene
chlgride, dried in a 110 °C oven, and stored in
a methylene chloride-washed glass jar with a
Teflon-lined screw cap,

3.1.4 Water. Delanized distilled and stored
in a methylane chloride-rinsed glass con-
tainer with a Teflon-lined screw cap.

.15 Silica Gel. Indicating type. 6 ta 18
mesh, If previously used, dry ac 175 °C (350
°F) for two hours. New silica gel may be used
as recelved. Alternataly other types of
desiccants (equivalent ar better) may be
used, subject to the approval of the Adminis-
trator.

3.1.8 Chromic Acid Cleaning Soluticn,
Dissolve 20 g of sodiurn dichremate in 5 ml
of water, and then carvefully add 400 ml of
concentrated sulfuric acid.

3.2 Sample Recovery.

3122 Acetons, Pesticlde quality,

3,22 Methylene Chloride.
qualtity.

3.2.3 Toluene. Pesticide quality.

3.3 Analysis,

1.3.1 Potassium Hydroxide. ACS grade, 2-
percent (weight/volume) in water.

1.3.2 Sodium Sulfate. Granulated, reagent
grade. Purify prior to use by rinsing with
methylene chloride and oven drying. Store
the cleaned material in a glass container
with a Teflon-lined serew cap.

133 Sulfuric Acid. Reagent grade.

Pesticlde
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3.3.4 Sodium Hydroxide. 1.0 N. Weigh 40 g
of sodium de into a 1-liter volumetric
flask. Dllute to I liter with water.

3.3.5 Hexzne. Pesticide grade.

3.38 Methylene Chloride, Pesticide grade.

3.3.7 Benzene, Pegsticide Grade,

3,38 FEthyl Acetats,

3.3.8 Methanol. Pesticide Grade,

3.3.10 Toluene. Pesticide Grade.

3.3.11 Nonane. Pesticide Grade.

3.3.12 Cyclohexane. Pesticide Grade.

3.3.13 Baslc Alumina. Activity grade 1,
100-200 mesh. Prior to use, activate the alu-
mina by heating for 16 hours at 130 °C before
use, Srare in a desiccator. Pre-activated alu-
mina may be purchased from a supplier and
may be used as received.

33.1 Silica Gel. Bio-Sil A, 100-200 mesh.
Prior to use, activate the silica gel by hest-
ing for at least 30 minutes at 180 °C. After
cnoling, rinse the sllica gel sequentially with
methano! and methylene chloride. Heat the
rinsed silica gel at 50 °C for 10 minutes, then
increase the temperature gradually to 180 °C
over 25 minutes and maintain it at this tem-
perature for 80 minutes. Cool at room tem-
perature and store in a glass container with
8 Teflon-lined screw cap.

3.3.15 Silica Gel Impregnated with Sul-
furic Acld. Comnbine 100 g of silica gel with 44
g of concentrated sulfuric acid in a screw
capped glass bottle and agitate thoroughly.
Disperse the solids with a stirring rod until
a uniform mixture is obtained. Store the
mixture In a glass container with a Teflon-
Lined screw cap.

3.2.16 Silica Gel Im; with Sodium
Hydroxide, Combine 3% g of 1 N sodium hy-
droxide with 100 g of silica gel in a screw
capped glass bottle and agitate thoroughly.
Disperse sollds with a stirring rod until a
unlform mixture is obtained. Store the mix-
ture in glass container with a Teflon-lined
screw cap.

3.317 Carbon/Cellte. Combine 10.7 g of
AX-2ZI carbon with 124 g of Celite 535 in a 250-
m! glass bottle with a Teflon-lined screw
cap. Agitate the mixture thoroughly until a
uniform mixture is obtained. Store in the
glass container.

33.18 Nitogen. Ultra high purity.

3.3.19 Hydrogen. Ultra high purity,

13.20 Imernal Standard Selution. Prepare
a stock standard solutlon contalning the
isatopically labelled PCDD’s and PCDF's at
the concentrations shown in Table 1 under
the heading *Internal Standards’ In [0 m] of
nonane.

3.3.21 Surrogate Stamdard Solution, Pre-
pare a stock standard solution eontaining
the isotoplcally labelled PCDD's and PCDF's
at the concentratinns shown in Table 1 under
the heading ‘‘Surrogate Standards” in 10 ml
of nonane.

3.3.22 Recovery Standard Solution, Pre-
pare a stock staridard solution contalning
the isgtopically labelled PCDD’s and PCDF's
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at the concentrations shown in Table 1 under
the heading ‘‘Recovery Standards” in 10 ml
of nonane.

4. Procedure

4.1 Sampling, The complexity of this
method 15 such that, in order to obtain rell-

able results, testers should be trained and

paration.

4.1.1.1 Cleaning Glassware. All glass com-
ponents of the train upstream of and includ-
ing the adsorbent module, shall be cleaned as
deseribed in section 3A of the “Manual of
Analytical Methods for the Analysis of Pes-
ticldes in Human and Environmental Sam-
ples.” Special care shali be devoted to the re-
maval of residual silicone grease sealants on
ground glass connections of used
Any resldue shall bermnwedbysnakmgthe

for several hours In a chromic acid
cleaning solutlon prior to cleaning de-
scribed above.

4.1.1.2 Adsorbent Trap. The traps must be
loatded in a clean area to avoid contamina-

not be loaded in the fleld.
Fﬂlatrapwh.gzutomgofXAD-Z. Follaw
the XAD-2 with glass wool and tightly cap
both ends of the trap. Add 100 pl of the surro-
gate standard solution {section 3.3.21) to
each trap.

4.1.1.3 Sample Train. It Is suggested that
all components be maintained according to
the procedure described in APTD-0578.

4.1.1.4 Silica Gel. Weigh several 200 to 300
g portions of silica gel in an air tight con-
tainer to the nearest 0.5 g. Record the total
weight of the silica gel plus container, on
each container. As an alternative, the silica
gel may be weighed directly in its Impinger
or sempling holder Just priar to sampling.

4115 Filter. Check each fllter against
light for irregulerities and flaws or pinhole
leaks. Pack the fiters flat in a clean glass
contatner.

4.1.2 Preliminary Determinations. Same
as secticn 4.1.2 of Method 5.

4.1.3 Preparation of Collection Train.

4.1.3.1 During preparation and assemhly of
the sampling train, keep all train
where contamination can enter, sealed until
Just prior to assembly or wntil sampling is
about to begin.

NOTE: Do not use sealant grease in assem-
bling the traln.

4132 Place approximately 100 ml of
water in the second and third implngers,
leave the first and fourth impingers empty,
and transfer approximately 200 to 300 g of
prewelghed sillca gel from its container to
the fifth im

4133 Plnoethesmmgelmnmhmrma
clean place for later use in the sample recov-
ery. Alternatively, the weight of the silica
gel pluslmpugermaybedetunﬂnedtod-:e
nearest 0.5 g and recorded.

490 CFR Ch. 1 (7-1-99 Edition)

4.1.3.4 Assemble the train as shown in Fig-
ure 23-1.

4.1.3.5 Turn on the adsorbent module and
condenser coil recirculating pump and begin
monitoring the adsorbent module gas entry
temperature. Ensure proper sorbent tem- .
perature gas entry temperature before pro-
ceedlng and before sampling is initiated. It is
extremely important that the XAD-2 adsorb-
ent resin temperature never exceed 50 °C be-
cause thermal decomposition will occur.
During testing, the XAD-2 temperature must
not exceed 20 °C for efficlant capture of the
PCDD'’s and PCDF’s.

4.14 Leak-Check Procedure. Same as
Method §, section 4.1.4.

415 Sample Train Operation. Same as
Method 3, section 4.1.5.

4.2 Sample Recovery, Proper cleanup pm—
cedure begins as soon as the probe is
muvdfmmtlwstackattlwendofmesam
pling period. Seal the nozzle end of the sam-
pling probe with Teflon tape or aluminum
foll,

Whien the probe can be safely handled, wipe
off all external particulate matter near the
tip of the probe. Remove the probe from the
train and close off hoth ends with alumlnum
foll. Seal off the Inlet to the train with Tef-
lon tape, & ground gless cap, or aluminum
foll.

Transfer the probe and impinger assembly
to the cleanup area, This area shall be clean
and enciosed 5o that the chances of lasing or
contaminating the sample are minimized.
Smoking, which could contamlnate the sam-
ple, shall not be allawed in the cleanup area.

Inspect the train prior to and during dis-
assembly and note any abnormal conditlons,
e.g.. broken filters, colored Impinger liquid,
etc. Treat the samples as follows:

4.2,1 Container No. I. Either seal the filter
holder or carefully remove the filter from
the fliter holder and place it in its ldentified
contalner. Use a pair of cleaned tweezers to
handle the fllter. If It is necessary to fold the
fllter, do so such that the particulate cake is
inside the fold. Carsfully transfer to the con-
tainer any particulate matter and filter fi-
bers which adhere to the filter holder gasket,
by using a dry inert bristle brush and a
sharp-edged blade, Seal the cantainer.

4.2,2 Adsorbent Maodule, Remove the mod-
ule from the train, tightly cap both ends,
label It. cover with alumlmum foil, and store
it on ice for transport to the laboratory.

4.2.3 Container No. 2. Quarntitatively re-
cover material deposited in the nozzle, probe
transfer lines, the front half of the filter
holder, end the cyclone, if used, first,
brushing while rinsing three times each with
aceton2 and then, by rinsing the probe three
times with metlrylene chloride. Collect all
the rinses in Container Na. 2.
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Rinss the back half of the filter holder
three times with zcetone. Rinse the con-

ecting line with three separate portians
of methylene chloride for 5 minutes each, If
using a separate condenser and adsorbent
trap, rinse the condenser in the same manner
as the connecting line. Collect a!l the rinses
in Centainer No. 2 and mark the level of the
liquid on the container.

424 Contalner No. 3. Repeat the meth-
ylene chloride-rinsing described In Section
4.2.3 using toluene as the rinse solvent. Col-
lect the rinses in Container No. 3 and mark
the level of the [Iquld an the container.

4.25 Impinger Water. Measure the liquid
in the first three Impingers to within *1 ml
by using a cylinder or by weighing
it to within 0.5 g by using a balance. Record
the volume or weight of liquid present. This
information is required to calculate the
molsture content of the effluent gas,

Discard the lquid after measuring and re-

the volume or welght,

4.2.7 Slica Gel. Nate the color of the indi-
cating stlica gel to determine if It has been
completsly spent and make a mention of its
canditlon. Transfer the sllica gel from the
&h impinger to its original container and

&, Analysis

All glassware shall be cleaned as described
in section 3A of the “Manual of Analytical
Methods for the Analysis of Pes es In
Humen and Environmental Samples.” All
samples must be extracted within 30 days of
collection and analyzed within 45 days of ex-
traction,

5.1 Sample Extraction.

5.1.1 Extraction System. Place an extrac-
tion thimble (sectlon 2.3.4), 1 g of sillca gel,
and a plug of glass wool into the Saxhlet ap-
paratus, charge the apparatus with toluene,
and reflux for a minimum of 3 hours. Remove
the toluene and discard It, but retain the
silica gel. Remove the extractlon thimble
from the extracticn system and place It In a
glass beaker to catch the solvent rinses,

5.1.2 Container No, I (Filter). Transfer the
conterits directly to the glass thimble of the
extraction system arl extract them simulca-
necusly with the XAD-2 reain.

6.1.3 Adsorbent Cartridge. Suspend the ad-
sorbent module directly over the extraction
thimble in the beaker (See sectton 5.1.1). The
glass Frit of the module should be In the up
position, Using a Teflon squeeze bottle con-
taining toluene, flush the XAD-2 into the
thimhle anto the bed of cleaned silica gel.
Thorgughly rinse the glass module catching
the rinsings In the beaker the
thimble. If the resln is wer, effective extrac-
tion can be accomplished by loosely packing
the resin in the thimble. Add the XAD-2
glass wool plug Into the thimble.
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5.14 Container No. 2 (Acetone and Meth-
ylene Chloride), Concentrate the sample to a
volume of about 1-5 ml using the rotary
evaporator apparatus, at a temperature of
less than 37 °C. Rinse the sample container
three times with small portlons of meth-
ylena chloride and add these to the con-
contrated solution and concentrate further
to near . This residue contains par-
ticulate matter removed in the rinse of the
train probe and nozle, Add the concentrate
to the fllter and the XAD-2 resin in the
Soxhlet apparatus described in sectlon 5.1.1.

5.1.5 Extraction. Add 100 pl of the internal
starkiard solution (Section 3.3.20) to the ex-
traction thimble containing the contents of
the adsorbent cartridge, the contents of Con-
tainer No. 1, and the concentrate from sec-
tlon 5.1.4. Cover the contems of the extrac-
tlan thimble with the cleaned glass wool
plug to prevent the XAD-2 resin from float-
ing into the solvent reservoir of the extrac-
tor, Place the thimble in the extractor, and
add the toluene contained in the beaker to
the solvent reservoir. Pour additional tol-
uens to All the reservoir approximately 213
full. Add Teflon bolling chips and assemble
the apparatus, Adjust the heat source to
cause the extractor to cycle three times per
hour. Extract the sample far 16 hours. After
extraction, allow the Soxhlet to conl. Trans-
fer the toluene extract and three 10-ml rinses
to the rotary evaporator. Concentrate the
extract to a y 10 ml. At thia paint
the analyst may choose to split the sample
in half. If so, split the sample, store one half
for future use, and analyze the other accord-
ing to the procedures In sections 5.2 and §.3.
In either case, use a nitrogen evaporative
concentrator to reduce the volume of the
sample being analyzed to near dryness. Dis-
solve the restdus in 5 ml of hexane.

5.1.6 Container No. 3 (Toluens Rinse), Add
100 pl of the Enterpal Standard solution (sec-
tion 3.3.2) to the contents of the container.
Concentrate the sample to a volums of about
1-5 ml using the rotary evaporatar apparatus
at a temperature of less than 37 °C. Rinse the
sample container apparatus at a temperature
of less than 37 °C. Rinse the sample container
three times with small portions of toluene
and add these to the concentrated solution
and concentrate further to near dryness,
Analyze the extract separately according to
the procedures in sections 5.2 and 5.3, but
concentrate the solution Ln a rotary evapo-
rator apparatus rather then a nitrogen evap-
orative concentrator.

52 Sample Cleanup and Fractionation.

521 Silica Gel Column. Pack oneend of &
glass column, 20 mm x 230 mm, with glass
wool. Add In sequence, 1 g sllica gal. 2 g of
sodium hydroxide Impregnared silica gel, 1 g
silica gal, 4 g of atid-modified silica gel. and
I g of silica gel. Wash the column with 30 ml
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of hexane and discard it. Add the sample ex-
tract, dissolved in 5 ml of hexamne to the col-
umn with two additional 5-ml rinses. Elute
the column with an addirional 80 ml of
hexane and retain the entire eluate. Con-
centrate this solution to a volume of about 1
ml using the nitrogen evaporative concen-
trator (section 2.3.7).

5.2.2 Baslc Alumina Column, Shorten a 25-
ml disposahle Pasteur pipette to about 16 ml.
Pack the lower section with glass wool and
12 g of basic alumina. Transfer the con-
centrated extract from the silica gel column
to the top of the basic alumina column and
elute the column sequentially with 120 ml of
0.5 percent methylene chloride in hexane fol-
lowed by 120 ml of 35 t methylene
chloride Ln hexane, Discard the first 120 ml of
eluate. Collect the second 120 ml of eluate
and concentrate it to about 0.5 ml using the
nitrogen evaporative concentrator.

5.23 AX-21 Carbon/Celite 545 Column. Re-
move the botton 0.5 in. from the tip of a §-ml
disposable Pasteur pipette. Insert a glass
fiber filter disk in the top of the pipette 2.5
cm from the constriction. Add sufficient car-
bon/celite mixture to form a 2 em column.
Top with a glass wool plug. In some cases
AX-21 carbon fines may wash through the
glass wool plug and enter the sample. This
may be prevented by adding a celite plug to
the exit end of the colump, Rinse the colamn
in sequence with 2 ml of 50 percent benzene
In ethyl acetate, 1 ml of 50 percent meth-
ylene chloride In , and 2 ml of
hexane. Discard these rinses. Transfer the
concentrate in 1 ml of hexane from the baslc
alumina columnn to the carbon/celite column
along with 1 ml of hexane rinse, Eluta the
column sequentially with 2 ml of $0 percent
methylene chleride in hexane and 2 ml of 50
percent benzene in ethyl acetate and discerd
these eluates. Invert the column and elute in
the reverse direction with 13 ml of toluens.
Collect this eluate. Concentrate the eluate
in B rotary eveporator at 30 °C to about 1 ml.
Transfer the concentrate to a Reacti-vial
using a woluene rinse and concentrate toc a
volume of 200 pl using a stream of N;. Store
extracts at room temperature, shielded from
light, until the analysis is performed.

5.3 Analysis. Analyze the sample with a
gas chromatograph coupled to a mass spec-
trometer (GC/MS) uslng the instrumental pa-
rameters in sections 5.3.1 and 5.3.2. Imme-
diately prior to analysis, add a 20 pl allquot
of the Recovery Standard solution from
Table 1 to each sample, A 2 pl aliqunt of the
extract Is injected Into the GC. Sample ex-
tracts are first analyzed using the DB-5 cap-
Mary column to determine the concentra-
tlon of each isomer of PCDD's and PCDF's
(tetra-through octa-). If tetra-chiorinated
dibenzofurans are detected in this analysis,
then analyze ancther aliquat of the sample
In a separate run, using the DB-225 column
to  measure the 2378 tetra-chloro
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dibenzofuran isomer. Other column systems
may be used, provided that the user Is able
to demonstrate using calibration and per-
formance checks that the calumn system is
able to meet the specifications of section
8.1.2.2.

5.3.1 Gas Chromatograph Operating Con-
ditions.

5.3.1.1 Injectar. Configured for capillary
column, splitless, 250 °C.

5.3.1.2 Carrier Gas. Helium, 1-2 m¥Vmin.

5.3.1.3 Oven. Initially at 150 °C. Raise
at least 40 “C/min to 190 °C and then at 3
min up to 300 °C.

53,2 High Resolution Mass Spectromster.

5,3.2.1 Resolutinn, 10000 m/e,

53,22 Jonization Mode, Electren impact,

5.3.2.3 Source Temperature 230 °C.

5324 Monitoring Mode. Selected lon
monltoring. A list of the various ions to be
monltored Is surnmarized In Table 3.

53.2.5 Identification Criteria. The fol-
lowing identification criterie shall be used
for the characterization of polychlnrinatad
d

M+z or M+2/M+4) shall be within IS percent
of the theoretical value. The acceptable ion-
abundance ratio ranges for the identification
of chlorine-containing compounds are given
in Table 4.

2. The retention time for the analytes
must be within 3 secornds of the cor-
responding 13C-labeled internal standard,

e or alternate standard.

3. The manitored tons, shown in Table 3 for
a given analyte, shall reach thelr maximum
within 2 seconds of each other.

4, The identificatlan of specific lsomers
that do not have corresponding 13C-laheled
standards is done by comparison of the rel-
atlve retention time (RRT) of the analyte to
the nearest inmternal standard retention time
with reference (L.e., within 0.003 RRT units)
to the comparable RRT’s found in the con-
tinuing calibration.

5. The signal to nolse ratio for all mon-
itored lons must be greater than 2.5.

8. The confirmatlon of Z, 3, 7, 8-TCDD and
2, 3, 7, 8- TCDF shall satisfy all of the abaove
identifiratinn criteria,

7. For the identification of PCDF's, no sig-
nal may be found in the corresponding
PCDPE channels.

5.3.2.6 Quantification. The peak areas for
the two lons monitored for each analyte are
summed to yleld the total response for each
analyte. Each internal standard is used to
quantify the Indiganous PCDD's ar PCDF's
in its homologous series. For example, the
13C3-2,3,7,8-tetra chlorinated dibenzodioxin
is used to calculate the concentrations of all
other tetra chlorinated lsomers. Recoveries
of the tetre- and pemtae- imternal standards
are calculated using the I3C3-1,2,3,4-TCDD.
Recoveries of the hexa- through octa- inter-
nal stenderds are calculated using 13C ;-
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1.2,3,7.8,9-HxCDD. Recoveries of the surro-
gate standards ara calculated using the cor-
respanding homolog from the internal stand-
ard

6. Callbration

Same as Method 5 with the following addi-
tions,

6.1 GC/MS S .

6.1,1 Initlal Calibration. Calibrate the GC/
MS system the set of five standards
shown in Table 2. The relative standard devi-
ation for the mean response factor from each
of the unlabeled analytes (Table 2) and of the
internal, surrogate, and alternate standards
shall be less than or equal to the values in
Table 5. The signal to noise ratio for the GC
signal present in every selected ion current
profile shall be greater than or equal to 2.5.
Thee fon abundance ratios shall be within the
cantral limits in Table 4.

6.1.2 DacléﬁPerfmnance Check.

6.1.2.1 bration Check. Infect an gl of
solutdon Number 3 from Table 2. Calculate
the relative response factor (RRF) for each
compournd and compare each RRF to the cor-
responding mean RRF obtalned during the
initial calibration, The analyzer perform-
ance 15 acceptable If the measured RRF's for
the labeled and unlabeled compounds for the
dally run are within the limirs of the mean
values shown in Table 5, In addition, the lon-
abundance ratios shall be within the allow-
able cantrol limits shown in Table 4.

6.1.2.2 Column Separation Checlc Infect a
solution of a mixture of PCDD's and PCDF's
that documents resolutinn between 2,3.7.8-
TCDD and othar TCDD isomers. Resalution
is defined as a valley between peaks that is
less than 25 of the lower of the two
peaks. [dentify and record the retention time
windows for each homologous series.

Perform a similar resolution check on the
confirmation column to docurment the reso-
lution between 2,3,7,8 TCDF and other TCDF
isomers.

6.2 Lock Channels, Set mass spectrometer
lock channels as specified in Table 3. Mon-
itor the quality control check channels spec-
ified in Table 3 to verify instrument stability
during the analysis.

7. Quality Controf

7.1 Sampling Train Collection Efficlency
Check. Add 100 pl of the surrogate standards
in Table 1 to the absarbent

Recoveries.

A group of nine carbon labeled PCDD's and
PCDF's representing, the tetra-through
octachlorinated homologues, is added to
sample prior to extraction. The role of

ple as well es to determine the overall meth-
od efficlency. Recoveries of the internal
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standards must be between 40 to 139 percent
for the tetra-through hexachlorinated com-

while the range Is 25 to 130 percemt
for the higher hepia- and octachlorinated
homologues.

7.3 Suwrrogate Recoverles. The flve surro-
gate compounds Ln Table 2 are added to the
resin in the adsorbent sampling cartridge be-
fore the sample is callected, The ate
recoveries are measured relative to the in-
ternal standards and are & measure of collec-
tion efficiency. They are not used to measure
native PCDD's ard PCDF's. All recoveries
shall be between 70 and (30 percent. Poor re-
coveries for all the surrogates may be an In-
dication of brealct.hmugh In the sampling
train. If the recovery of all standards is
below 70 the sampling runs must be
repeated, As en alternative, the sampling
runs do aot have to be repeated if the final
results are divided by the fraction of surro-
gate recovery. Poor recoverles of isolated
surrogate compounds shiould not be grounds
for rejecting an entire set of the samples.

7.4 Taluene QA Rinse. Report the results
of the taluane QA rinse separately from the
total sample catch. Bo not add It to the total
sample.

& Quality Assurance

8.1 Applicabllity. When the method is
used to analyze samples to demonstrate com-
pliance with a source emission regulation, an
audlit sample must be analyzed, suhject to
availability.

B.2 Audit Procedure. Analyze an audit
sample with each set of compliance samples.
The audit sample contains tetra through
octa isomers of PCDD and PCDF. Cancur-
rently, analyze the audit sample and a set of
compllance samples in the same manner to
evaluate the technique of the analyst and
the stamdards preparation., The same ana-
lyst, analytical reagents, and analytical sys-
tem shall be used bath Ffar the compliance
samples and the EPA audit sample.

8.3 Audlt Sample Avallability. Audit sam-
ples will be supplied only to enforcement

les for compliance tests. The avall-
ility of audit samples may be obtained by
writing: Source Test Audit Coardinator (MD-
77B), Quality Assurance Diviston, Atmons-
Research and Assessment

Labaratory, U.,S. En ironmental Protection
v)

Agancy, Research Triengle Park, NC 27711,
or hy calling the Source Test Audit Coordi-
nator {(STAC) at (919] 541-7834. The request
far the audit sample must be made at least
30 days prior to the scheduled compliance
samnple analysis.

84 Audit Results. Calculate the audit
sample concentration according to the cal-
culation procedure described in the audit in-
structions included with the audit semple.
Fill in the audit sample concentration and
the analyst’s name on the audit response
form included with the audit instructions.

465




PL. 60, App. A, Meth. 23

Send one copy to the EPA Regional Gfflcs or
the appropriate enforcement agency and a
secont] copy to the STAC. The EFA Reglonal
office or the appropriate enforcement agency
will report the results of the audit to the
laboratory being audited. Include this re-
sponse with the results of the compliance
samples In relevant reports to the EPA Re-
glonal Office or the appropriate enforcement
agency.

8. Celculations

Same as Method 5. sectinn & with the fol-
lowing additions.
9.1 Nomenclature,

Ag=Integrated lon curremt of the nolse at
the retention time of the analyte.

A*u=Integrated lon current of the two lons
characteristic of the Internal standard 1
In the calibration standard.

Acy=Integrated jon current of the two lons
characteristic of compound 1 in the Jth
calibration standard,

A*y=Integrated jan current of the two lons
cheracteristic of the internal standard 1
in the jth callbration standard,

Acg=Integrated lon current of the two ions
characteristic of surrogate compound 1 In
the calibration standard.

Aj=Integrated ion current of the two ians
characteristic of compound 1 in the sam-
ple.

A*=Integrated lon current of the two lans )

characteristic of Internal standard | in
the sample,

An=Integrated lon current of the two lons
characteristic of the recovery standard.
Agsintegrated ion current of the two lons

characteristic of surrogate compound 1 in
the sample.
Ci=Concentration of PCDD or PCDF 1{ in
the sample, pg/M 2,
Cr=Total concentration of PCDD's or
PCDF's in the sample, pg/M 3,
mg=Mass of compound i in the calibration
standard injected Into the analyzer, pg.
mga=Mass of standard In the call-
bration standard injected Into the ana-
lmMzmpguf pourd in the
my= e com|
Calibration standard 8.
RRF;=Relatlve respanse factor.
RRF,=Recovery stardard response factor.
RRF.=Surrogate compourxd response fac-
tor

9.2 Average Relative Response Factor,

EC16N0OS1.219

9.3 Concentration of the PCDD's and
PCDF's.

40 CFR Ch. |1 (7-1-99 Edition)

EC16ND91.220

9.4 Recovery Standard Response Factor.
EC18N091.221

9.5 Recovery of Internal Standards (R*).
EC16N091.222°

8,6 Surrogate Compound Response Factor.

EC18NO81.223

8,7 Recavery of Surrogate Compounds

EC16N0OS1 224
8.8 Minimum Detectable Limit (MDL).
EC16N0O31.225

9.8 Total Concentration of PCDD's and
PCDF's in the Sample.

EC16NOS1 228

Any PCDD's or PCDF's that are reported
as nondetected (helow the MDL) shall be
counted as zero for the of calcu-
lating the total concentration of PCDD's and
PCDF's in the sample.
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4. Triangle Laboratories, Case Study: Anal-  TABLE 1—COMPOSITION OF THE SAMPLE FOR-
ysis of Samples for the Presence of Tetra TIFICATION AND RECOVERY STANDARDS SOLU-

Throuy, QOctachloro-p-Dibenzodioxins and
Diben-glfuram. Research Triangle Park, NC, TioNs—Continued

1088, 26 p. Angh Concentra-

5. U.S. Environmental Protectinn Agency. i tion (pgij)
i‘im,,m: Dﬁ,‘,’m,,dm",},“‘ an°§ ES,"’.‘ 1 C11,234,7,8-HCDD oo 100
chlarinated Dlbenzofurans hy Hl.gh-Rasnlfl'- 1 C1r23,4.7 8-PeCDF .... e 100
tion Gas Chromotography/High-Resalution 1 €1z-1.2.3,4,7 B-HICDF ... o 100
Mass Spectrometry. In: Test Methods for R;;s;?{m%mm: oreutsonsennansatasn sur 100
Eval‘slzasdng Solid Wasts. Washington, DC. " c|:3’[ rryr o e 500
SW-846. 1 G, 2378.8-HICOD ovmmrremsressmcsssinns 500
TABLE 1—COMPOSITION OF THE SAMPLE FOR-

TIFICATION AND RECOVERY STANDARDS SOLU- TABLE 2—COMPOSITION OF THE INITIAL

TIONS CALIBRATION SOLUTIONS

Anslyts m Conoentrations (pg/uL)
Compound Solution No.

13 Cyp-2,3,7,6-TCOD ........ 100 1| 2] 3| 4] s

13 Cy2+1,2.3,7,8-PeCD ... . 100

1 C12-1,2,3,6,7.8-HxCOD 100 Aitarnats Standard:

13 Cy3-1,2,3,4,6,7.8-HpCOD . 100 5.C123788

¥ 01-0C0D 100 HXCDF oo 25| 8| 25/ 280 500

1 Cipr237,8TODF ..o 100 ey Standaran:

5 Gt 23,67 BIBOF | i@ P Cirt2aaTeon .| 100f 10| a0 100l 100

.7.8-HpCOF ... R 5 Cir1,23,7.8.8
i3 2:34.8.7.8-HpCOF e HXCDD e ro0| 100{ 100| to00| 100
31 Cle2378-TCDD wormnmmssssssssmemesmrssnns 100

TaBLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSEE OF THE lONS MONITORED BY HIGH
RESOLUTION MASS SPECTROMETRY FOR PCDD's AND PCDF's

Deschiplor | pocainate mass lon type Elemantal compasition Anaiyte

2 2029825 | LOCK CFn PFK
303.9016| M CiHHCLO TCOF
305.8967 | M+2 CiHISCP70 TCOF
3150419 | M "G HATLO TCODF (8)
317.9380 | Me2 BCHSCLICIO TCOF (8)
319.8965| M CiaHICI, TCOD
3218036 | M+2 C1:HISCLTICIO, TCOD
327.5847 | M CiHITCLO, TCOD (9)
330.9782| QC CFy PFK
391.9368 | M 1GHITLO, TCDD (S)
333.9330 | Me2 BCHMCICIO, TCDD {3)
330.8507 | Me2 CHFPCLICIO PECDF
341,8567 | m+4 CiHBCLYCHO PaCDF
351.9000 | Ms2 10 HICL3TIO PeGDF (8)
353.4970 | M BCHICICLG PeCDF (8)
355.8546 [ M+2 CiH#CHITCIO, PeCDD
357.8516 | M4 CuHFCHT0; PeCDD
37,8948 | M2 BCH; TGO, PaCDD (S)
369.8910 M+4 BCLHCHY CHO, PeCOD (S)
375.8364] me2 CHICLITIO HxCDPE
409.7574 | Mez CrHFPCCI0 HpCPDE

3 373.8208] M2 CuHBSCLTCIO HxCDF
375.8178] M CLHFCLICL0 HxCDF
383.8639| M 1CHCLO HxCOF (5)
385,8810| ez 18 HITRICIO HCDF (8)
389.8157] Ms2 CHPCICI0, HXCDD
301.8127 1 M+4 CyuHPCLCH0, HxCDD
382,9760{ LOCK CF:s PEX
4018550 M+2 BCHNCLATCIO, HXCDD (S)
403.8520] M+ 130, H; L G0 HxCDD (8)
4457555 M+4 CrHPCLICLO OCDPE
430,9720| QG CFyr PFK

4 407.7618| M+2 CHTLYCIO HRGDF
4097780 | M+4 CHMEO™CI0 MpCDF

467




PL. 60, App. A, Meth. 24

40 CFR Ch. | (7-1-99 Edition)

TABLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE IONS MONITORED BY HigH

RESOLUTION Mass SPECTROMETRY FOR PCDD’s AND PCDF's—Continued

M,ﬁm Ascurate mass {on type Elemental composition Analyte
417.8263 | M BCHSCHO HpCDF (8}
419.8220 | M+2 3G, H¥CLITI0 HpCDF (8)
4237768 | M+2 CyHICLYCIO, HpCDD
4257737 | M+4 CHCLTCL0, HpCDD
4355168 | M+2 BCHICLI0, HpCDD (8)
437.8140 | M+4 BCHMC L0, HpCDD (8)
479.7165] M+4 CiHCECLO NCPDE
LOCK CFiy PFK

A41,7428 | M+2 CiPCHCI0 OCDF
443.7399 | M+4 G TG0 QCDF
457, 7377 | M+2 Ci3TiA7CI10, OCDhD
489.7348 | M+4 C122 "Gl ocoD
468.7779| M+2 BC P CIACI0, QCDD (8)
4717750 | M+4 G ACLTTHO, acpD {8)
B13.6775| M+4 Ci T CLO, DCDPE
44529728 QC Cofir PFK

ﬁ) The bﬂmvlng nuciidic masses were used:

Ca 12.000300

13C = 13,003355

F = 18,9884

O = 15884815

BCl = 34.968853

gm = 38.965803

= Laheled Standard
QC = lon salsctad for monitoring instrument stability during the GC/MS anaiysis.

TASLE 4—ACCEPTABLE RANGES FOR {ON-
ABUNDANCE RATIOS OF PCDD's AND PCDF's

TABLE 5—MINIMUM REQUIREMENTS FOR INITIAL
AND DALy CALIBRATION RESPONSE FAC-

No. o — ‘ ToRs—Continued
dm““h"’ 'mmo Lowar | Upper Relative response faclors
4| MiMe2 077| 065 089 Compound inftial calibra- Dﬂ’{ mﬂh% pichy
5 | Me2/M+4 1.68 132 1.78 tion RSD ferenca
8| MeZ/M+d 124) 108 143
B | MM+2 061 043 058  OCDF e 30 30
70 | pns2 044|  037] 051  intemal
T | Me2ed 04| 088 120 Standards:
8 | Me2mMeq 089 078 1.02 3C13-2,3,7.8-TCOD ....... 25 25
*Ugod orly for 9C-HXCDF, 13C;1,2,3,7,8PaC0D .. 30 30
s Uged onhyv for 13C-HpCDF. 9)1,2,3,6,7,8-HxCOD 25 26
1C12-1,2,34.6,2,8-
TABLE 5~ MNRSUM REQUIREMENTS FOR INTIAL | HPCDD oo o e
AND DALY CALIBRATION RESPONSE FACTORS D87 BTCDF 30 a0
13C,+1,2,3,7,8-PeCOF .. 30 ]
Ralstive responsa factom 19C,2+1,2.3,6,7,8-HXCDF 30 30
Compound Dally celibra- 3C12-1.2,34.6.7.8-
trita callorar | “gor § ai. HPODF oo e " En) 30
forence Surrogate
Standards:
Uniabaled 31C1,-23,7,8-TCOD ....... 25 25
Analytes: ©0123,4,7,6-PeCDF .. 25 28
2,3,7,8-TCOD ..ccupmrsmsssns 25 23 130121,2,3,4,7,8-HxCDD 28 25
23,7 8-TCOF ...coorveerssons 23 26 130,2-1,2,34,7,8-HaCDF 25 23
- 25 B nC1234788
25 25 (1 oL 25 25
2.3.4.7.8-PECDF oo 25 25 Amate
2'2:‘;:5.7 \8-HxCDD ......... g 28 Standard:
123,6,7,8-HxCDD ......... 23 oG)-1,2,3.7 8. 5-HXCOF
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6. Operational Checks and Calibration

Maintain a recard of performance of each

item. '
6.1 Use the procedures in Section 8.1.1 to
callbrate the headspace analyzer and FID
and check for linearity befare the systam is
first placed in after any shutdown
longer than 8 months, and after any modi-
fication of the em.

6.1.1 Calihration and Linearity. Use the
procedures in Section 6.2.1 of Method 1B of
Part 60, Appendix A, to prepere the stand-
ards and calibrate the flowmeters, using pro-
pane as the standard gas, Fill the callbratlon
standard vials halfway (5 percent) with de-
lonized water. Purge and flll the airspace
with calibration standard. Prepare a min-
imum of three calibration standards [n trip-
licate at concentrations that will bracket
the applicable cutoff. For a cutoff of 5.2 kPa,
prepare naminal concentrations of 30,000,
50,000, and 70,000 ppm as propane. For a cut-
off of 27.6 kPa, prepare nominal concentra-
tions of 200,000, 300,000, and 400,060 ppms as

propane.

6.1.1.1 Use the procedures in Sectlon 5.2.3
tc measure the FID response of each stand-
ard, Use a linear regression analysis to cal-
culate the values for the slope {k} and the y-
intercept (b). Use the procedures in Sections
7.2 and 7.3 to test. the callbration and the lin-
earity,
6.1.2 Daily FID Calibration Check. Check
the calibratlon at the and at the
end of the dally runs by using the following
procedures. Prepare two calibration stand-
ards at the nominal cutoff concentration
using the procedures In Sectlon 6.1.1. Place
ane at the and one at the end of

values far k and b from the mast recent cali-
bratian to calculate the concentration of the
dally stendard. Use an equation similar to
25E-2 to calculate the percent differernice be-
tweaen the daily standard and C .. If the dif-
ference is within 5 percent, then the previpus
values for k and b may be used, Otherwise,
use the procedures In Section 6.1.1 to recall-
brate the FID,

7. Calculations

7.1 Nomenclature,
A = Measurement of the area under the re-
sponse curve, counts.

b = y-intercept of the linear regression line.
C: = Measured vapor phase organic con-
centration of sample, ppm es propane,
Cea = Average measured vapor phase organic

concentration of standard, ppm as pro-
pane.
Ca = Measured vapor phase organic con-
cemration of standard, ppm as propane.
C, = Calculated standard concentration, ppm

as prapane.
k = Slope of the linear regresston line,
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Ppsr = Atmospheric pressure at analysls con-
ditions, mm Hg (in. Hg).
P* = Organic vapor pressure in the sample,
kPa (psi).
B = 1.333 X 10 -7 kPa/[(mm Bg){ppm)], (4.91 X
10~7 psif[(in. HR)(ppm)))
7.2 Linearity. Use the following equation
to calculata the measured standard con-
centration for each standard vial.

Co=kA+b Eq, 25E-1
7.21 Calculate the average measured
standard concentration (Cm) for each set of
triplicate standerds and use the following
equation to calculate the percent difference
(PD) between Cmy and C,.

EROSDES4.001

The instrument [inearity is acceptable if
the percent difference is within five far each
standard,

7.3 Relative Standard Deviation (RSD).
Use the following equation to calculate the
RSD for each triplicate set. of standards.

ER{JSDES4.002

The calibration is acceptable if the RSD is
within five for each standard concentration.

7.4 Concentration of in the
headspace, Use the followlng equation to cal-
culate the concentration of vapor phase
organics in each sample,
C.=kA+b Eq.25EA

7.5 Vapar Pressure of Organics in the
Headspace Sample. Use the following equa-
tion to calculate the vapar pressure of
orgenics in the sample.

P*=BPuwr C. Eg. 25E-5

METHOD 2Z6—DETERMINATION OF HYDROGEN
CHIORIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicabllity, Principle, Interferences,
Frecision, Blas, and Stability

L1 Applicability, This method is applica-
ble for emissions of hydrégen
halides (HX) [hydrogen chinride (HCI), hy-
drogen bramide (HBrj, and hydrogen fluoride
(HF)] and halogens (f) [chlorine (Cl 2 and
bromine (Bri)| from stationary sources.
Sources, such as those comtrolled by wet
scrubbers, that emit acid particulate matter
must be sampled using Method 28A.

NOTE: Mention of trade names or specifie
products does not constitute endarsement by
the Environmental Protection Agency.]

1.2 Principle, An integrated sample is ex-
tracted from the source and passed through
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a prepurged heated probe end filter imo di-
lute sulfuric acid and dliute sodlum hydrax-
Ide solutions which collect the gassous hy-
drogen halides and halogens, respectively.
The fllter collects ather particulate matter
Including hallde salts. The hydrogen halides
are solubllized in the ecidlc solution and
form chloride (CI- ), bromide (Br-), and fluo-
ride (F~) lons. The halogens have a very low
solubllity in the acidic solutlon and pass
through to the alkaline solutlon where they
are hydrolyzed to form a proton (H+), the ha-
lide ion, and the us acid (HCIO cr
HBrO). Sodlum thigsulfate Is added In excess
to the alkaline solution to assure reaction
with the us acid to form a second
hallde ion such that 2 halide lons are formed
for each molecule of halogen gas. The halide
lons in the seperate solutions are measured
by {on chramatography (IC).

1.3 Interferences. Volatlle materials, such
as chlorine dioxide (C10;) and ammonium
chloride (NHLC1), which produce halide ions
upon dissolution during sempling are paten-
tial interferents. Interferents far the halide
measurements are the halogen gases which
dispropartionate o a hydrogen halide and a
hydrohalous acld upon dissolution in water.
Howaver, the use of acldic rather than neu-
tral ar basic solutions for collection of the
hydrogen halides greatly reduces the dissclu-
tion of any halogens passing through this so-
lution, The simultaneous presence of HBr
and CL: may cause a positive blas in the
HCL result with a corresponding negative
bias in the Cl; result as wall as affecting the
HBr/Br; split, High concentrations of nitro-
gen axldes (NOx) may produce sufficient ni-
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trate (ND; -) to interfere with measurements
of very low Br — levels.

L4 Precislon and Bias. The within-labora-
tory relative standard devlations are 6.2 and
3.2 percent at HCI concentrations of 3.9 and
15.3 ppm, respectivaly. The method does not
exhibit a hias to Cl; when sampling at con-
centrations less than 50 ppm.

1.5 Sample Stabllity. Tha collected C1-
samples can be stored for up to 4 weeks.

1.8 Detection Limit. The analytical datec-
tion Umit for C1~ is 0.1 pg/ml. Detection Lim-
its for the other analyses should be similar.

Z. Apparatus

2.1 Sampling. The sampling train is
shown in Figure 26-1, and component parts
are discussed below,

2.1.1 Probe. Borsilicate gless, approxi-
mately 3§-in. (2-mm) LD, with a heating
tem to prevant moisture condensation. A
Teflon-glass filter In a mat
shall be installed behind the probe to remove
particulate matter from the gas stream {see
section 2.1.5). A glass wool plug should not be
used to remove particulate matter since a
negative blas in the data could result.

2.1.2 Three-Way Stopcock. A borosilicate
glass three-way stopcock with a heating sys-
temn to prevent moilsturecondensation. The
heated stopcock should connect to the outlet
of the heated fllter and the inlet of the fimt
impinger. The heating system shall be capa-
ble of preventlng condensatlon up to the
inlet of the first impinger. Silicone grease
may be used, if necessary, to prevent leak-
age,
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21,3 Impingers. Four 30-ml midget
impingers with leak-free glass connectors.
Silicons grease may be used, If , to
prevent leakage, For sampling at high mois-
ture sources or for sampling times greater
than 1 hour, a midget implnger with a short.-
ened stem {such that the gas sample dpes not
bubble the collected condensate)
should be used in front of the first lmpinger.

2.14 Drying Tube or Impinger. Tube ar
impinger, of Mae West design, filled with 6
to 16-mesh indicating type silica gel, or
equlvalent, to dry the gas sample and to prg-
tect the dry gas meter and pump. If the sili-
ca gel has been used previousty, dry at 178 °C
(350 °F) for 2 hours. New silica gel may be
used as received. Alternatively, other types
of desiccants (equivalent or better) may be

215 Fliter. When the steck gas tempera-
ture exceeds 210 °C (410 °F) and the HCI con-
centration is greater then 20 ppm, a quartz-
fiber fAlter may be used.

2.18 Flliter Holder and Suppart, The filter
troider should be made of Teflon or quartz,
The filter suppart shall be made of Teflon.
All-Teflon filter holders and supports are
avallable from Savillex Corp.. 5325 Hwy 101.
Mimmetonka, MN 55345,

2.1.7 Semple Line. Leak-free, with com-
patible fittings to connect the last impinger
to the needle valve.

2.1.8 Rate Meter. Rotameter, or egulva-
lent, capable of measuring flow rate to with-
in 2 percent of the selected flow rate of 2 li-
ters/min.
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ZLP Purge Pump, Purge Line, Drying

Tube, Needle Valve, and Rate Meter. Pump
capable of purging the sampling probe at 2 11-
ters/min, with drying tube, filled with silica
gel or equlvalent, to protect pump, and a
rate meter capable of measuring 0 to 5 liters/
min.
2.1.100 Stopcock Grease, Valve, Pump, Vaol-
ume Meter, Barometer, and Vacuum Gauge,
Same as in Method 6, Secriens 2.1.4, 2.1.7,
2,18, 2.1.10, 2.1.11, and 2.1.12.

2.1.11 Temperature Measuring Devices.
Temperature measuring device to monitor
the temperature of the probe and a ther-
mometer or other temperature measuring
device to monitor the temperature of the
sampling system from the outlet. of the probe
to the Inlet of the first lmpinger.

2.1.12 Ice Water Bath, Te minimize lass of
absarbing solution,

2.2 Sample Recovery,

2.2.1 Wash Bottles. Polysthyiene ar glass,
500-ml ar [arger, twa,

2.2.2 Storage Battles. 100- ar 250-m], high-
demsity polyethylene bottles with Teflon ®
screw cap liners to stare Impinger samples.

2.3 Sample Preparation and Anplysis, The
materials required for volumstric dilution
and chromatographic analysis of samples are
described below.

2.3.1 Volumetric Flasks. Class A, 100-ml

2.3.2 Volumetric Pipets. Class A, assart-
ment. To dilute samples Imto the calibration
range of the instrument,
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3. Reagents

Unless otherwise indicated, all resgents
must conform to the specifications estab-
lished by the Committee on Analytical Re-
agents of the American Chemical Soclety
(ACS reagent grade). When such specifica-
tians are not available. the best available
grade shall be used.

31 Sampling,

1.1 Water, Delonlzed, distilled warer
that canforms to ASTM Specification D 1183-
7, Type3.

3.1.2 Acldic Absorhing solutian, 0.1 N Sul-
furic Acld (H:SQ.). To prepare 100 ml of the
absorbing solution for the front impinger
palr, slowly add 0.28 ml of concentrated
HzS04 to about 80 ml of water while stirring,
and adjust. the final volume to 100 ml using
1ﬂaad.clit.ltmal water. Shake well to mix the solu-

on,

3.1.3 Alkaline Absorbing Solutlon, 0.1 N
Sodium Hydroxide (NaOH). To prepare 100 ml
of the scrubber solution for the hack pair of
impingers, dissolve 0.40 g of salid NeOH in
about 80 ml of water, and adjust the final so-
lution volume to 100 ml using additional
water, Shake well to mix the solution,

3.14 Sodium Thiosulfate (Na;5;0,.5H,0)

3.2 Sample Preparation and Analysis.

3.2.1 Water. Same as in Section 3.1.1.

3.22 Solution Blanks. A sepa-
rate hlank solutlon of each absorhing rea-
gent should be prepared far analysis with the
field samples. Dilute 30 ml of each absorbing
solution to approximately the same final
volume as the field samples using the blank
sample of rinse water.

3.23 Halide Salt Stock Standard Solu-
tions. concentrated stock solutions
from reagent grade sodium chloride (NaCl),
sodium bromide (NaBr), and sodium flunride
(NaF). Each must be dried at 118 °C for two
or mare hours and then cooled to room tem-
perature in a desiccator immedlately before
welghing. Accurately weigh 1.6 to 1.7 g of the
dried NaCl to within 0.1 mg, dissolve in
water, and dllute to 1 liter, Calculate the
exact CI- concentration using Equation 28-1.

pg Cl-/ml = g of NaCl x 108 x 35,453/58.44
Eqg. 28-1
In a similar manner, accurately weigh and
solubilize 1.2 to 1.3 g of dried NaBr and 2.2 to
2,3 g of NaeF to make l-liter solutions, Use
Equations 26-2 and 26-3 to calculate the Br -
and F- concentrations,
#8 Br-/ml = g of NaBr x 167 x 79,804/102.80
Eqg. 26-2
fg F-/ml = g of NaF x 10° x 18,958/41.89
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Eq. 26-3
Alternately, solutlons com a nominal
certified concentration of 1000 mg/l NaCl are
commercially avallable as convenient stock
solutions from which standards can be made
by appropriate volumetric dilutlion, Refrig-
erate the stock standard salutlons and store
no longer than ene month.

3.24 Chromatographic Eluent. Effective
eluents for nonsuppressed IC using a resin-
or silica-based week lon aexchange column
are a 4 mM potassium hydrogen phthalate
solutlon, adjusted to pH 4.0 using a saturated
sodlum borate solution, and a 4 mM 4-hy-
droxy benzoate solution, adjusted to pH E6
using 1 N NaQH. An effective eluent for sup-
pressedl fon chromatography is a soluticn
containing 3 mM sodium bicarbonate and 2.4
mM sodium carbanate. Other dilute solu-

no interfering ions may be used. When using
suppressed jon chromatography, If the
“water dip” resulting from sample injection
interferes with the chloride peak, use a 2 mM
NaQOH/2.4 mM sodlum bicarbonate eluent.

4, Procedure

4.1 Sampling.

4.1.1 Preparation of Collection Train. Pre-
pare the sampling train as follows: Pour 15
ml of the acidic absorbing solution into each
ane of the first palr of lmpingers, and 15 ml
of the alkaline ebsorbing solution ILmto each

4.1.2 Adjust the probe temperature and
the temperature of the filter and the stop-
cock, Le., the heated area in Flgure 26-1 to a
temperature sufficlent to prevent water con-
dansation. This temperature should be at
least 20°C above the source temperature, but
not greater than 120 °C, The temperature
should be monitored throughout a sampling
run to ensure that the desired temperature is
maintained.

4.1.3 Leak-Check Procedure. A lesk-check
prior to the sampling run is optional; how-
ever, a leak-check after the sampling run is
mandatory. The leak-chack procedure is as
follows; Temporarily attach a sultable (e.g.,
040 cc/min) rotameter to the outlet of the
dry gas meter and place a vacuum gauge at
or near the probe Inlet. Plug the probe Lnlet,
pull a vacuum of at least 250 mm Hg (10 in.
Hgl. and note the flow rate as Indicated by
the rotametar. A leakage rate not in excess
of 2 percent of the average sampling rate is
acceptable. (NOTE: Carefully release the
probe inlet plug before turning off the
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pump.) It is suggested (not mandatory) that
the pump be leak-checked separately, efther
prior to or after the sampling run. If done
prior to the sampling run, the pump leak-
check shall precede the leak-check of the
sampling traln described immediately above;
if done after the sampling run, the pump
leak-check shall follow the train leak-check.
To leak-check the pump, proceed as follows:
Disconnect the drylng tube from the probe-
impinger assembly. Place a vacuumn gauge at
the inlet to either the tube or pump,
pull a vacuum of 250 mm (10 in.) Hg, plug or
plnch off the outlet of the flowmeter, and
then turn off the pump. The vacuum should
remaln stahle for at leest 3) sec, Other leak-
check procedures may be used, ect to the
approval of the Administrator, U.S. Envirgn-
mental Protection Agency.

4.14 Purge Procedure. Immediately be-
fore sampling, connect tha purge line to the
stopcock, and turn the stopcock to permit
the purge pump to purge the probe (see Fig-
ure 1A of Figure 28-1). Tum on the purge
pump, and adjust the purge rate to 2 liters/
min, Purga far at least 5 minutes before sam-
pling.

4.1.5 Sample Collection. Turn on the sam-
pling pump. pull a slight vacuum of approxi-
mately 25 mm Hg (1 in. Hg) on the impinger
train, and turn the k to permit stack
gas to be pulled through the implnger train
(see Figure 1C of Flgure Z8-1). Adjust the
sampling rate to 2 liters/min, as indicated by
the rate meter, and maintain this rate to
within 10 percent during the entire sampling
run. Take readings of dry gas meter vol-
ume and temperature, rate metar, and vacu-
um gauge at least ance every 5§ minutes dur-
ing the run. A sampling time of 1 hour is rec-
ommended. Shorter sampling times may In-
troduce a significant negative blas in the
HCI concentration. At the concluslon of the
sampling run, remove the train from the
stack, cool, and perform a leak-check as de-
scribed in section 4.1.2.

4.2 Sample Recovery. Disconnect the
impingers after sampling, Quantitatively
transfer the contents of the acld impingers
and the knockout impinger, if used, to a
leak-free storage bottle. Add the water
rinses of each of these impingers and con-
necting glassware to the storage bottle, Re-
peat this procedure for the alkaline
impingers and connecting glassware using a
separate storage bottle. Add 25 mg sodium
thiosulfate per the product of ppm of halogen
anticipated to be in the stack gas times the
dscm stack gas sampled. [Note; This amount
of sodium thiosulfate includes a safety fac-
tar of approximately § to assure complete re-
action with the hypohalous acld to form a
second Cl~ lon in the alkaline solution.]
Save portions of the absorbing ts (0.1
N H,SO, and 0.1 N NaCH) equivelent to the

40 CFR Ch. | (7-1-99 Edition)

ampunt used in the sampling train (these are
the absorbing solution blanks described in
Sectlon 3.2.2); dilute to the approximate vol-
ume of the corresponding samples using
rinse water directly from the wash bottle
being used, Add the same amount of sadlum
thiosulfate solution to the 0.1 N NaOH ab-
sorbing aalution blank. Alse, save a portion
of the rinse water used to rinse the sampling
train. Place each In a separate, prelabeled
storage bottle. The sample storage bottles
should be sealed, shaken to mix, and labeled.
Mark the fluld [evel.

4.3 Sample Preparation for Analysis. Note
the Hquid levels in the storage bottles and
conflrm on the analysis sheet whether or not
leakage occurred during transport. If a no-
ticeable leakage has occurred, efther vold
the sample or use methods, subject to the ap-
proval of the Administrator, to correct the
final results. Quantitatively transfer the
sample solutions to 100-ml volumetric flasks,
ard dilute to 100 ml with water.

4.4 Sample Analysis.

4.4.1 The IC conditions will depend upon
analytical column type and whether sup-
pressed or nonsuppressed IC is used. An ex-
ample chromatogram from a nonsuppressed
system using a 150-mm Hamilton PRP-X100
anfon column, a 2 m¥min flow rate of 4 mM
4-hydroxy benzoate solution adjusted to a pH
of 8.6 using 1 N NaOH, a 50-p 1 sample loop,
and a conductivity detector set on 1.0 pS full
scale s shown in Figure 26-2,

44.2 Before sample analysls, establish a
stahle baseline. Next, Inject a sample of
water, and determine IF any CI- , Br—, ar F-
appears Ln the chromatogram. If any of these
lons are present. repeat the load/injection
procedure untll they are no longer present.
Analysis of the acid and alkaline absarhing
salution samples regulres separate standard
callbration curves; prepare each according to
Sectinn 3.2, Ensure adequate baseline separa-
tion of the analyses.

443 Between injections of the appro-
priate series of calibration standards, inject
in duplicate the reagent blanks, quality con-
trol sample, and the field samples. Measure
the areas or haights of the C1-, Br- , arxd F~
peaks. Use the mean response of the dupli-
cate injections to determine the concentra-
tions of the field samples and reagent blanks
using the linear calibration curve. The val-
ues from duplicate injections should agree
within 5 percent of their mean for the anal-
ysis to be valid. Dilute any sample and the
blank with equal volumes of water If the
concentration exceeds that of the highest
standard.

4.5 Audit Analysis. An audit sample must
be analyzed, suhject to availability.

514



Environmental Protection Agency, EPA

ECO1JNB2 267

&, Caltbration

5.1 Dry Gas Metering System. Thermom-
eters, Rate Mater, and Barametar, Same as
in Method 8, sections 5.1, 5.2, 5.3, and 5.4.

5.2 lon Chromatograph. To prepare the
calibration standards, dilute given amounts
(1.0 ml or greater) af the stock standard solu-
tions to convenlent volumes, using 0.1 N
HaSC; or 0.1 N NaOH, as eppropriate. Prepare
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at least four calibration standards for each
absorbing reagent containing the appro-
priate stock solutions such that they are
within the linear range of the fisld samples,
Using ons of the standards in each series, en-
sure adequate baseline separation for the
peaks of interest. Inject the appropriate se-
ries of calibration standards, starting with
the lowest concentration standard first bath
before and after injectinn of the quality con-
trol check sample. reagent blanks, and fleld
samples. This allows compensation for any
instrument drift occwrring during sample
amalysls.

Determine the peak areas, or heights, far
the standards and plot individual values
versus hallde ion concentrations in pg/ml.
Draw a smoocth curve through the points. Use
linear regresslon to calculate a formula de-
scribing the resulting linear curve,

§. Quality Assurance

6.1 Applicabllity, When the method is
used to analyza samples to demonstrate com-
pliance with a source emission regulation, a
set of two audit samples must be analyzed.

8.2 Audit Procedure. The audit sample are
chloride solutions. Concurrently analyze the
two audit samples and a set of compliance
samples in the same manner to evaluate the
technique of the analyst and the standards
preparation. The same analyst, analytical
reagents, and enalytical system shall be used
both for compliance samples end the EPA
audit samples. If this condition Is met, au-
diting the subsequent compliance analyses
for the same enforcement agency within 30
days is not required. An audit sample set
may not be used to validate different sets of
compliance samples under the Jurisd.lcuon of
different enforcement agencles, unless prior
arrangementa are made with bath enforce-

ment agencles.

8.3 Audit Sample Avallability, The audit
samples may be obtained by writing or call-
ing the EPA Reglonal Office or the appro-
priate enforcement agency. The request for
the audit samples must be made at least 30

6.4 Audit Results.
6.41 Calculate the concentratiors in mg/
dscmmlngthespedﬂedsamplevnlunmin

NOTE: [ndl::ar.lnn of acceptable results may
be obtalned immediately by reporting the
audit results in mg/dsem and compliance re-
sults in toral pg HClsample to the resporn-
sible enforcement agency. Include the re-
sults of hath audit samples, their Identifica-
tion rmimbers, and the analyst's name with
the results of the compliance determination
samples In appropriate reports to the EPA
Reglonal Office or the ap te enforce-
ment agency. Include this information with
subsequent analyses for the same enforce-
ment agency during the 30-day period.
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6.4.2 The concentrations of the audit sam-
ples ohtained by the analyst shall agree
within 10 percent of the actual concentra-
tions. If the 10 percemt specification is not
met, reanalyze the caompliance samples and
audit samples, and include initial and rea-
nalysis values in the test report.

6.4.3 Fallure to mest the 10 percent speci-
fication may require retests until the audit
problems are resolved. However, if the audit
results do not affect the compliance ar non-
compliance status of the affected facility,
the Administrator may waive the reanalysis
requlrement, further audits, ar retests amd
accept the results of the compliance test.
While steps are bejng taken to resolve audit
analysis prablems. the Administrator may
also choose to use the data to determine the
compliance or noncompliance status of the
affected facllity,

7. Calculations

Retaln at least one extra decimal flgure
beyond those contained in the avallahle data
in imtermediate calculations, and round off
anly the final answer appropriately.

7.1 Sample Volums, Dry Basig, Carrected
to Standard Conditlons, Caleulate the sam-
pie volume using Eq. 8-} of Method 6.

7.2 Total pg HCl, HBr, or HF Per Sample,

mux=K V. (Sx~-Bx~) Eq. 26-¢
whers:

Bx~=Mass concentration of applicable ab-
sorbing solutlon blank, pg halide ion
(C1-, Br-. F~)ml, not to exceed 1 pg/ml
which is 10 times the published analyt-
ical detection Iimit of 0.1 pg/mi.

mux=Mass of HCl, HBr, or HF in sample,

us.

Sx—-=Analysis of sample,
(Cl-, Br~, F~)iml.

Ve=Volume of filtered and dihirted sample,
ml

kg halide ion

Kuc=1028 (1§ HClag-mole)ug Cl-/

pg—mole).

Kue~1.013 (ug HBr/ug—mole)/ing Br-/
pg—maole),

Kur=1.053 (pg HF/pg-mole)/png F-/

—molsa),
7.3 Total pg Cl; or Br; Per Sample.
mya=Ve (Sx~ ~Bx~) Eq. %-5
where:

myz=Mass of Cla or Bra in sample, ug.

7.4 Concentratlon of Hydrogen Halide or
Halogen in Flue Ges.
CeK mux x2/ Vs

where:
C=Concentration of hydrogen halide (HX)
or halogen (Xz), dry basis, mg/dscm.
Veiun= Dry gas volume measured by the
dry gas meter, corrected to standard con-
ditions, dscm.
K=10-3 mg/ug.

Eq. 26-6
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Method 26A—Determination of Hydrogen Ha-
lide and Halogen Emisslons from Sta-
tlonary Sources—Isokinetic Method

1. Applicabillty, Principle, Interferences,
Precislon, Bias, and Stability

1.1 Applicability. This method Is applica-
ble for determining smissions of hydrogen
halides (HX) || chloride (HCD, hy-
drogen bramide (HBr), and hydrogen fluoride
(HE)] and halogens (X7) [chlorine (Cl ) and
bromine (Br;)| from stationary scurces. This
method collects the emisslon sample
isokinetically and Is therefore particularly
suited for s.nmpllng at sources, such as those
controlled by wet scrubbers, emitting acld
particulate matter {e.g., hydrogen halides
dissolved in water droplets). [Note: Mentlon
of trade names or specific products does not

Agency.]

1.2 Principle, Gaseous and particulate pol-
lutants are withdrawn isokinetically from
the source and collected in an optional cy-
clone, o a filter, and in absorbing solutions.
The cyclone collects any liquid droplets and
is not necessary if the source emissions do
not contain them; however, it Is preferable
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EC18N091.235

8.4 Air to Fuel Ratin, Use Equation 28a-3
to calculate the air to fuel ratio on a dry
mass basis.
EC16N081.238

8.5 Burn Rate, Calculate the fuel burn
rate as in Method 28, Section 8.3,

7. Bibliography

Same as Method 3, Section 7, and Method
5H, Section 7,

METHOD 2—DETERMINATION OF METALS
EMISSIONS FROM STATIONARY SOURCES

1. Applicability and Principle

I.1 Applicabltity. This method is applica-
ble to the determination of antimony (Sb),
arsenic (As), barlum (Ba), beryllium (Be},
cadmiem (Cd), chromium (Cr), cokalt (Co),
copper {Cu), lead (Pb), manganese (Mn), mer-
cury (Hg), nickel (Ni), phospharus (P), sele-
nlum (Se), silver (Ag), thallium (T1), and
zine (Zn) emissions from stationary sources.
This method may be used to determine par-
tlculate emisslons in addition to the metals
emissions if the prescribed procedures and
precautions are followed.

L.LI Hg emissions can be measured, alter-
natlvely, using EPA Msathod 101A of Appen-
dix B, 40 CFR Part 61. Method 101-A meas-
ures anty Hg but It can be of special interest
to sources which need to measure both Hg
and Mn emissions.

1.2 Princlple. A stack sample is with-
drawn isokinetically from the scurce, partic-
ulate emissions are collected in the probe
and on a heated filter, and geseous emissions
are then collected in an aqueous acidic solu-

peroxide (analyzed for all
metals including Hg) and an agueous acidic
solution of permanganate (ana-
lyzed only for Hg). The recovered samples
are digested, and appropriate fractions are
analyzed fonghycoldvaporatonﬂcahsm‘p-
tlon 5 'AAS) and for Sb, As,
Ba, Be, Cd, Cr, Co. Cu.Pb Mn, NI, P, Se, Ag.
'I‘l.andanylnductlvelymupledargvnplas—
ma emission (ICAP) or atomic
absorption spectroscopy (AAS), Graphite fur-
nace atomic ebsorption  spectroscopy
(GFAAS) 1s used for analysis of Sb, As, Cd,
Ca, Pb, Se, and Tl {f these elements require
greater analytical sensitivity than can be
obtalned by ICAP. If one so chooses, AAS
may be used for analysis of all listed metals
if the resulting in-stack msthod detection
Hmits meet the goal of the testing program.
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Similarly, inductively coupled plasma-mass
spectroscopy (ICP-MS) may be used for anal-
ysis of Sb, As, Ba, Be, C4, Cr. Co, Cu, Pb, Mn,
Ni. As, Tl and Zn,

2. Range, Detection Limits, Precision, and
Interferences

2. Range. For the analysis described and
for similar arialyses, the ICAP response is
linear over several arders of magnituda.
Samples containing metal concentrations in

the nanograms per ml (ngfml) to micrograms
per ml (ug/ml) range in the final analytical
solution can be analyzed using this method.
Samples containing greater than approxi-
mately 50 pg/ml As, Cr.orPhal-nuldbedL
luted to that level or lower for flnal analysis.
Samples greater than approxi-
mately 20 pg/ml of Cd should be diluted to
that level before anal 3

2.2 Anal Detection Limits, (NOTE :
See section 2,3 for the description of in-stack
detectlon limits.)

2.2.1 ICAP analytical detection limits for
the sample solutions (based on Method 8010
in EPA Publication SW-846, Third Edition
(November 1988) including updates [, II, IIA,
and IB, as Incorporated by reference in
§60.17(1)) are approximately es follows: Sh (32
ng/ml), As (53 ng/m)), Ba(anfml) Be (0.3 ng/
ml), Cd (4 ng/ml), Cr (7 ng/ml), Co (7 ng/ml),
Cu (6 ng/ml), Pb (42 ng/ml}, Mn @ ng/mil), N1
(15 ng/ml}), P (75 ng/ml), Se (75 ng/ml), Ag {7
ng/ml}, T1 (40 ng/ml), and Zn 2 ng/ml). ICP-
MS analytical datection lmits (hased on
hased on Method €020 in EPA Publication
SW-846. Third Edition (November 1086) as in-
corporated by referemce In §80.17(1)) are
lower generally by a factor of ten or more.
Be is lower by a factor of three. The actual
sample analytical detection limits are sam-
ple dependent and may vary due to the sam-

proximately as follow: ng/l

ng/ml). Ba (100 ng/ml), Be (5 ng/ml), Cd (5 ng/

ml), Cr (50 ng/ml), Co (80 ng/ml), Cu (20 ng/

ml), Pb {100 ng/ml), Mn (10 ng/ml), NI (40 ng/

mI) Se(anImD Ag(mngfml).'nu ng/
by

asp!
tion AAS as follows: Sb (3 ng/ml), As (1 ng/
ml), Be (0.2 ng/ml), Cd (0.1 ng/ml). Cr (1 ng/
ml), Co {1 ng/ml), Pb (I ng/ml), Se @ ng/mi),
and T1 (ng/ml).
2.3 In-stack Detection Limits,
23.1 Far test planning purposes in-stack
detection Hmits can be developed by using
the following Lnformation (1) the procedures
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deseribed in this method, (2) the analytical
detection limits deseribed in Section 2.2 and
in EPA Publication SW-848, Third Editlon
{(November [886) including updates I, I, 1IA
and [IB, as incorporated by reference in
§80,IT(1). (3) the normal volumes of 300 ml
{Analytical Fraction 1) for the front-half and
130 m! {Analytical Fraction 2A) for the back-

40 CFR Ch. | (7-1-88 Edition)

od detection limits for the above set of con-
ditions are presented in Table 29-1 and were
calculated by using Eq. 28-1,

AxB/CaD Eq. 28-1

Where:

A=Analytical detectin limit, ug/ml.

B=Liquld volume of digested sample prior to

half samples, and () a stack ges sample vol-
ume of 1.28 m3. The resultant in-stack meth-

allquotting for analysis, ML
C=Stack sample gas voluma, dsm 3.
D=In-stack detection limit, pg/m? .

TABLE 20-1.—IN-STACK METHOD DETECTION LIMITS (1G/M3) FOR THE FRONT-HALF, THE BACK-

HALF, AND THE TOTAL SAMPLING TRAIN USING ICAP AND AAS

Matal Frmﬂ-tm.g:w Probe and Bedt-haq:_almpims B*“""‘ff_g)'.m Tote! train:

Antimany 17.7 0.7 13.8 (0.4) 15 (1.1)
A 1127 (0.9) 18.4 (0.1) 18,1 {0.4)
BAFUM oecerrssseseossrosssssassons 3] 03 08
Boryllum v esecssssses: sasanssensiens | 10.07 [0.05) 10.04 (0.03) 10,11 (0.08)
Catl 1.0 (0.02) 105 (0.01) 1.5 (0.03)
Ch 11700 10.8 {0.1) 12.8 (0.3)
COBAIL 1vvvunrerssrssrrorssaerssssmssans 14702 108 (0.1) 125 (0.3)
COPPBT cooeevsrmemonssnssons ro— I} 0.7 21
LB ovsmsssrmrrsrrssssmmssrersrssorases | 7101 { 150 (0,1) 1151 {0.3)

oosa—— R} ¥: ¥ (F-)} 102 (0.1) 10.7 (0.3)
(oo T ——— 11 ] 703 202 20.56
INIOKB] .creeemrnncmssrnanssssssonresne -] 38 18 54
PHOSPNOMUS .vininssssstsessiinesnse | 18 8 27
S 18{0.3) 127 ©.8)
140 = gROR— SRR 1)
Thalllum 14.8 (0.1) 114.4 (0.3)
ZIE orvsrrsronassserrossssmrmssssastbrss (5]

ooy

GFAAS.

7Dgtection llmllwlmmﬁ gcwas. eslimated for Back-Half and Tote! Trein. See Sections 2.2 and 5.4.3,
Nots: Actual mathod in-slack detection limits may vary from these values, as dascribed in Section 2.3.3.

2.3.2 To ensure optimum precision/resolu-
tion in the analyses, the target concentra-
tions of metels in the analytical solutions
should be at least ten times their respective
analytical detection limits. Under certain
conditions, and with greater care in the ana-
lytical procedure, these concentrations can
be as low as approximately three tlmes the
respective analytical detectlon limits with-
out seriously impairing the precislon of the
analyses, On at least one semple run in the
source test, and for each metal analyzed,
perform elther repetitive analyses, Method
of Standard Additions, serial dilution, or ma-
trix spike additlon, etc., to document the
quelity of the data.

213 Actual Instack method detection
limits are based on ectual source sampling
parameters and analytical results as de-
scribed above. If required, the method in-
stack detection limits can be lmproved over
those shown in Table 29-1 for a specific test
by either increasing the sampled stack gas
volume, reducing the total volume of the di-
gested samples, improving the analytical de-
tection llmits, ar eny combination of the
three. For extremely low levels of FHg aniy.
the aliquot size selected for digestion and

analysis can be increased to es much as [0
ml, thus improving the in-stack detectlon
limit by a factor of ten compared to a 1 mi
allquot. size,

2.3.3.1 A nominal cne hour sampling run
will collect a stack gas sampling volume of
about 1.2% m?, If the sampling time 5 in-
creased to four hours end 5 m ? are collected,
the in-stack method detection limits would
be mproved by a factor of four compared to
the velues shown in Table 29-1.

2.33.2 The In-stack detection Iimits es.
sume that all of the sample Is digested and
the final liquid volumes for analysis are the
normal values of 300 ml for Analytical Frac-
tion 1, and 150 ml for Analytical Fraction 2A.
If tha volume of Analytical Fractlon 1 is re-
duced from 300 to 30 ml, the in-stack detec-
tion limits for that fraction of the sample
would be by a factor of ten, If the
volume of Analytical Fraction 2A is reduced
from 150 to Z5 mi, the in-stack datection lim-
Its for that fraction of the sample would be
improved by a factor of six. Matrix effect
checks are necessary on sample analyses and
typically are of much greater significance
for samples that have been concentrated to
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less than the normal original sample vol-
ume. Reduction of Analytical Fractions t
and 2A te volumes of less than 30 and 25 ml,
respectively, could Interfere with the redis-
solving of the residue and could increass In-
terference by other compounds to an Intoler-
able level.

2.3.3.3 When both of the modifications de-
scribed In Sections 2.3.3.1 and 2.3.3.2 are used
simultaneously on ane sample, the resultant
Improvements are multiplicative. Far exam-
ple, an increase in stack gas volume by a fac-
tor of four and a reduction in the total liquid
sample digested volume of both Analytical
Fractions 1 and 2A by a factor of six would
result in an improvement by a factor of
twenty-four of the in-stack method detection
limit.

2.4 Precision. The preciston (relative
standard deviatlon) for each metal detected
in a methnd development test performed at a

siudge inclnerator were found to be
as follows: Sb (12.7 percent), As (13.5 per-
cent}, Ba (20.6 percent), Cd (I1.5 percent), Cr
(11.2 percent), Cu (11.3 percent), Ph (11.6 per-
cemt), P (14.6 percent), Se (15.3 percent), Tl
(12.3 percent), and Zn (11.8 percent). The pre-
clsion for Ni was 7.7 percent for anather test
conducted et a source simulator, Be, Mn, and
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Ag were not detected in the tests. However,
based on the analytical detection limits of
the ICAP for these metals, their precisions
could be similar to those for the other met-
als when detected at similar levels.

2.5 Interferences. Iron (Fe) can be a spec-
tral interference during the enalysis of As,
Cr, and Cd by ICAP. Alum{num (Al) can be a
spectral interference during the analysis of
As and Fb by ICAP, Generslly, these imter-
ferences can be reduced by diluting the ana-
Iytical sample, but such dllution raises the
in-steck detection Limits, Ba and
averlap corrections may be used to adjust for
spectral interferences. Refer to Method 6010
in EPA Publication SW-846 Third Edition
(November 1885) including updates I, I, IIA
and IIB, incarporated by reference in
§60.17¢i) the other analytical methods used
far detalls on potential interferences to this
method. For all GFAAS analyses, use matrix
maodiflers to iimit interferences, and matrix
match all standards.

3. Apparatus

3.] Sampling. A schematic of the sam-
pling train is shown In Figure 29-1, It has
general similarities to the Method 5 trein.
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ER2BAPSE.000

.11 Probe Nozzle (Probe Tip) and alternate tips are constructed of materials
Borosilicate or Quartz Glass Probe Liner. that are free from contamination and will
Same as Method 5. Sectlons 2.1.1 and 2.1.Z, not interfere with the sample. If a probe tp
except that glass nozzles are required unless other than glass is used, no correction to the
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sample test results to compensate for the
nozzle’s effect on the sample is allowed.
Prabe fittings of plastic such as Teflan, poly-
propylene, etc. are recommended instead of
metal flttings to prevent contamination. If
ane chooses to dn so, a single glass piece con-
sisting of a combined probe tip and probe
Hner may be used.

3.1.2 Pitot Tube and Differential Pressure

Gauge, Same as Method 2, Sections 2.1 and
2.2, respectively.
3.1.3 Fliter Holder, Glass, same as Method
5, Section 2,1.5, except use a Teflon fllter
suppart ar other non-metallic, non-cantami-
nating suppart in place of the glass frit.

3.14 Fllter Heating System. Same as
Method 5, Section 2,1.6,

3.1.5 Condenser, Usa the following system
for condensing and collecting gaseous metals
and determining the moisture content of the
stack gas. The systern shall con-
sist of four to seven impingers connected in
series with leal-free ground glass fttings or
other leak-free, non-contaminating fittings.
Use the first impinger as a moisture trap.
The secomd impin, fwhich is the first
HNQ3/H20; impinger) shall be identical to the
first impinger in Method 5. The third Im-
pinger (which Is the second HNOyH; D2 Im-
pinger) shall be a Greenburg Smith impinger
with the standard tip as described for the
second impinger in Method §, Section 2.1.7.
The fourth {empty) impinger and the fifth
and sixth (both acidified KMn0; ) impingers
are the same as the first impinger in Method
5. Place a thermometer capable of measuring
to within 1 °C {2 °F) at the outlet of the last
Impinger. If no Hg analysis ls planmed, then
the fourth, fifth, and sixth impingers are nat.
used,

3.1.8 Metering System, Barometer, and
Ges Density Determination Equipment.
Same as Method 5, Sections 2.1.6 through
2.1.19, respectively.

3.1.7 Teflon Tape. For capping openings
and sealing connections. If necessary, on the
sampling train.

3.2. Sample Recovery. Same as Method 5,
Sectlons 2.2.1 through 2.2.8 (Probe-Liner and
Probe-Nozzle Brushes or Sweabs, Wash Bat-
tles, Sample Storage Contalners, Petri
Dishes, Glass Graduated Cylinder, Plastic
Storage Containers, Funnel and Rubber Po-
liceman, and Glass Funnel), respectively,
with the following exceptions and additions;

3,21 Non~m.em§llc Probe-Liner and Probe-
Nazzle Brushes ar Swabs. Use non-metalllc
probe-liner and probe-nozzie brushes or
swabs for quantitative of materials
collected in the front-half of the sampling
train. .

3.22 Sample Storage Contalners. Use
glass battles (see the Precaution: In Section
£.3.2 of this Method) with Teflon-lined caps
that are non-reactlve to the oxidizing selu-
tions, with capacities of 1000- and 500-ml, for
storage of acidifled KMnQ4- containing sam-
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ples and hlanks. Glass or polyethylens bot-
tles may be usexd for other sample types,

3.23 Graduated Cylinder, Glass or equiva-
lent,

3.2.4 Funnel. Gless or equivalent.

3.2.5 Labels. For identifying samples,

3.26 Polypropylene Tweezers and/or Plas-
tic Gloves. For recovery of the fAlter from
the sampling train Alter holder.

3.3 Sample Preparation and Analysls,

3.3.1 Volumetric Flasks, 100-ml, 250-ml,
and 100-ml. For preparation of standards and
sample dilutions,

3.3.2 Greduasted Cylinders. For prepara-
tion of reagents,

3.3.3 Parr® Bombs or Microwave Pressure
Rellef Vessels with Capping Statlan (CEM

muxiel or equivalent). For sam-
ple digestinn,
3.34 Beakers and Watch Glasses. 250-ml
beakers, with watch pglass covers, for sample

315 Ring Stands and Clamps. For secur-
ing equipment such as filtration apparatus.
3.3.6 Fllter Funnels. Far holding Fflter

paper.

3.3.7 Disposable Pasteur Plpets and Bulhs.

3.3.8 Volumetric Plpets,

3.38 Analytical Balance. Accurate to
within .0l mg.

3.3.10 Microwave or Conventional Qven.
For heating samples at fixed power levels or
temperatures, respectively.

3.3.11 Hot Plates.

13.12 Atomic Ahsorption Spectrometer
(AAS). Equlpped with a background cor-
rector.

3.3.12.1 Graphite Furnace Attachment,
With Sb, As, Cd, Co, Pb, Se, and T1 hollow
cathode lamps (HCLs) or electrodeless dis-
charge lamps (EDLs). Same as Methods 7041
(Sh). 7060 (As). 7131 (Cd). 7201 (Co), 7421 {Pb),
7740 (Se), and 7841 {T1) In EPA publication
SW-846 Third Edition (November 1885) in-
cluding updates L, II, I1A and IIB, as incor-
porated by reference in §60.17(1).

3.3.12.2 Cold Vapor Attachment.
With a mercury HCL or EDL., an air recir-
culation pump, a quartz cell, an gerator ap-
paratus, and a heat lamp or desiccator tube,
The heat lamp shall be capable of raising the

tion

the wall of the quartz cell. Same as Method
8020 in EPA publication SW-8486 Third Edi-
tion {(November 1886) including updates £, IT,
IIA and IIB, as incorporated by reference in
§60.17(). See NOTE NO. z: Sectlon 5.4.3 for
other acceptable approaches for analysis of
Hg in which analytical detection limits of
0.002 ng/ml were obtainad,

3.3.13 Inductively Coupled Argon Plasma
Spectrometer. With either a dlrect or se-
quential reader and an elumina torch. Same
as EPA Method 6010 In EPA publication SW-
846 Third Edition (November I1885) including
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updates I, II, IIA and IIB, as Incorporated by
reference in §60.17(1). .

3.3.14 Inductively Coupled Plasma-Mass
Spectrometer, Same as EPA Method 6020 in
EPA publication SW-846 Third Editfon (Na-
vemnber 1886) including updates 1, €, DA and
IIB, as incorporated by reference in §60.17(3).

4. Reagenits
4.1 Unless otherwise Indlcated, it is in-
tended that all reagents conform to the spec-
ifications established by the Committes on
Analytical Reagents of the American Chem-
ical Soclety, where such s are
avalleble, Otherwise, use the best available

grade.

4.2 Samp! Reagents.

4.2.1 Sample Fliters. Without organic
binders. The filters shall comntain less than
1.3 pg/in.2 of each of the metals to be maas-
ured. Analytical results provided by filter
manufacturers stating metals canitent of the
filters are acceptabla, However, If no such re-
sults are available, analyze filter blanks for
each target metal prior to emission testing,
Quartz fiber filters meeting these require-
ments are recommended. However, if glass
flber fllters become available which meet
these requirements, they may be used. Filter
efficiencies and unreactiveness to sulfur di-
oxide (S0;) or sulfur trioxide (SO ;) shall be
as described in Section 3.1.1 of Method 3,

4.2.2 Water. To conform to ASTM Speci-
flcation Di183-77, Type 1 (incorporated by
reference—See §60.17). If necessary, analyze
the water for all target metals prior to field
use. All target metals should be less than 1
ng/ml,

4,23 Nitrie Acld (HNO:). Concentrated.
Baker Instra-analyzed or equivalent.

4.24 Hydrochloric Acid (HCL). Can-
centrated. Baker Instra-analyzed or equiva-

lent.
4.2.5 Hydrogen Peroxide (H203), 30 Percent
(ViV}
4.2.8 Potassium Pe te (KMnO, ).
4.2.7 Sulfuric Acid (H,50,). Concentrated.

4.2.8 Silica Gel and Crushed Ice. Same
Method 5, Sectlons 3.1.2 and 3.1.4, respec-
tively,

4.3 Pretest Preparation of Sampling Re-

agents.

4.3.1 HNO:/H;0, Absorbing Solution, 5 Per-
cent HNOw10 Percent H0..
with

carafully with stirring 333 ml of 30 percent
Hz0,. Dilute to volume with water. Mix well,
This reagent shall contain less than 2 ng/ml
of each target metal.

4.3.2 Acidic KMnD, Absorbing Salution, 4
Percent KMnO, (W/V), 10 Percent H S0, (V/
V). Prepare fresh dally. Mix carefully, with
stirring, 100 ml of concentrated H,SO; Into
approximately B00 ml of water, and add
water with stirring to make a vohume of 1
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liter: this solution is 10 percent H;50; (V/V).
Dissolve, with stirring, 40 g of KMnQ,; into 10
percent H: S04 (V/V) and add 10 percent HaSG,
(VIV} with stirring to make a volume of 1

liter. Prepare and store in bottles to

prevent degradatlon. This reagent shall con-

tain less than 2 ng/ml of Hg.

Precaution: To prevent autocatalytic decom-
position of the permanganate solution, filter

the solution through Whatman 541 flter
paper. Also, due to the potential reactinn of
the potassium permanganate with the acid,

thare could be pressure buildup in the solu-

tlon storage bottle. Therefore these bottles

shall not be fully filled and shall be vented

o relieve excess pressure and prevent explo-

sion potentials. Venting 1s reguired, but not

in a4 manner that will allow contamination of

the solution. A No. 70-72 hole drilled in the

container cap and Teflon liner has been vused.

4.3.3 HNO, 0.1 N. Add with stirring 6.3 ml
of concentrated HNO; (70 percent) to a flask
containing appraximately 90¢ ml of water.
Dilute to 1000 ml with water. Mix well. This
reagent shall contain less than 2 ng/ml of
each target metal.

4,34 HCI, 8 N. Carefully add with stirring
630 ml of concentrated HCl ta a flask con-
taining 250 ml of water. Dilute to 1000 ml
with water. Mix well. This reagent shali con-
tain jess than 2 ng/ml of Hg.

4.4 Glassware Cleaning Reagents.

4.4.1 HNO,, Concentrated. Fisher ACS
grade or equivalent.

442 Water. To conform to ASTM Speci-
fication D1183-77, Type I (incorporated by
reference—See §60.17).

4.4.3 HNO,, 10 Percent (V/V). Add with
stirring 500 ml of concentrated HNO; to a
flask containing approximately 4000 ml of
water. Dilute ta 5000 ml with water. Mix
well. This reagent shall contain less than 2
ng/ml of each target metal.

4.5 Sample Digestlon and Analysis Re-

agents.

The metals standards, except Hg, may also
be made from solid chemicals as described in
Citation 3 of the Bibliography. Refer to Cita-
tions 1, 2, or § of the Biblingraphy for addi-
tional Information on Hg standards. The 1000
pg/ml Hg stock solution standard may be
made according to Sectlon 6.2.5 of Method
101A, .

4.5.1 HCL, Concentrated.

432 Hydrofluoric Acid (HF), Con-
centrated.

4.5.3 HND,, Concentrated. Baker Instra-
analyzed or equivalemt.

4,54 HNQ;, 50 Percent (V/V). Add with
stirring 125 ml of concentrated HND; to 100
ml of water. Dilute to 250 ml with water, Mix
well. This reagent shall contain less than 2
ng/ml of each target metal.

4.5.5 HNO;, § Percent (V/V). Add with stir-
ring 50 ml of concentrated HNO; to 800 ml of
water. Dilute to 1000 ml with water. Mix
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well. This reagent shall contain less than 2
ng/ml of each target meatal.

4.5.6 Water. To canfarm to ASTM Speci-
ficarion D1183-77, I (incorporated by

4.5.7 Hydroxylamine H; oride and
Sodlum Chloride Solution. See Citatinn 2 of
tha Bibliography for preparation.

4.58 Stannous Chlaride. See Citation 2 of
the Ribllography for preparation.

4.59 KMnQ,, 5 Percent (W/V). See Citation
2 of the Bibliography for preparation,

4.5.10 H;S0,, Concentrated.

4.5.11 Potassium Persulfate, 5 Percent (W/
V). Ses Citatian 2 of the Bibliography for

preparadm

45.12 Nickel Nitrate, NI (NOs ); 84;0.

4513 Lanthanum Oxlde, La; Os.

45.14 Mg Standard (AAS Grado), 1000 pgf
Mesls Fb Standard (AAS Grade), 1000 yg/
4516 As Standard (AAS Grade), 1000 yg/
m:'.s.u Cd Standard (AAS Grade), 1000 pg/
4518 Cr Standard {AAS Grade), 1000 pg/
4519 Sb Standerd (AAS Grade), 1000 pg/
™52 Ba Standard (AAS Grade), 1000 pg/
o521 Bo Standand (AAS Grade), 1000 pg/
Te52 Co Standard (AAS Grade), 1000 pg/
M523 Cu Standara (AAS Grade), 1000 pg
m:ls.za Mn Standard (AAS Grade), 1000 pg/
T4525 Ni Standard (AAS Grade), 1000 pg/
452 P Standard (AAS Grade), 100 g/l

4521 Se Standard (AAS Grede), ng
s Ag Standard (AAS Grade), 1000 pg/
™i59 T Standard (AAS Grade), 1000 pg/
m:'.s.so Zn Standard (AAS Grade), 1000 pg/
4531 Al Standard (AAS Grade), 1000 pg/
™i52 Fe Standard (AAS Grazie), 1000 ng/

Hg Standards and Quality Control

cording to Method 101A to a 500-ml volu-
metric flask; diiute with stirring to 500 ml
by first carefully adding 20 ml of I5 percent
HNO: and then adding water to the 500-ml
volume. Mix well. Prepare a 200 ng/ml work-
ing Hg standard solution fresh daily: edd §
ml of the 10 pg/ml Intermediate standard to
a 250-ml volumetric flask, and dilute to 250
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ml with 5 ml of 4 percemt KMnQ,, 5 ml of 15
percent HNO, , and then water, Mix well. Use
at least five separate aliquots of the working
Hg standard solution and a blank to prepare
the standard curve. These aliquots end blank
shall contain 0.0, 1.0, 2.0, 3.0, 4.0, and 5.0 ml
of the working standard solution containing
D, 200, 400, 600, 800, and 1000 nf Hg, respec—
tively. Prepare quality contro

a separate 10 pg/ml standard and di-

4.5.3 ICAP Standaris and Guality Con-
trol Samples, Calibration standards for ICAP
analysis can be combined into four different
mixed standard soluticns as follows:

MIXED STANDARD SOLUTIONS FCR ICAP
ANALYSIS

Elemants
As, Be, Cd, Mn, Pb, Sa, Zn.
Co, Cu, Fo.

Prepare these standards by combining and
diluting the appropriate volumes of the 1000
pg/ml solutions with 5 percent HNO;. A min-
imum of one standard and & blank can be
used to form each callbration curve, How-
ever, prepare a separate quality control sam-
ple spiked with known amounts of the
metals in quantities In the mid-range of the
calibratlon curve. S standard levels
ere 25 pg/ml for Al, Cr and Pb, 15 pg/ml for
Fe, and 10 pg/ml for the remaining elements.
Prepare any stanfiards containing less than 1
ugfml of metal on a dally basis. Standards

containing greater than 1 pg/ml of metal
stmﬂdhestableforanﬂnlmumofltoz
weeks. For ICP-MS, follow Method @ in
EPA Publication SW-846 Third Edition (No—
vember 1886) including updates I, IT, IIA and
IIB, as incorporated by refererice In §60.17(1).

4.5.35 GFAAS Standards. Sh, As, Cd. Co,
Pb, Se, and T1. Prepare a 10 pg/ml standard
by edding 1 ml of 1000 pg/ml standard to a
100-m! volumetric flasi. Dilute with stirring
to 100 ml with 10 percent HNO;. For GFAAS,
matrix match the standards. Prepare a 100
ng/ml standard by adding 1 ml of the 10 pg/ml
standard to a 100-ml volumetrie flask, end
dilute to 100 ml with the appropriate matrix
solution. Prepare other standards by diluting
the 100 ng/ml standards. Use at least flve
standerds to make up the standard curve.
Suggested levels are 0, 10, 50, 75, and 100 ng/
ml. Prepare quality control samples by mak-
ing a separate 10 pg/ml stendard and diluting
untll it is in the range of the samples, Pre-
pare any standards containing less than 1 pg/
ml of metal on a daily basis, Stendards con-
taining greater than 1 pg/ml of metal should
be stable for a minimum of i to 2 weeks.

4.5.36 Matrix Modifiers.

4.5.36.1 Nickel Nitrate, 1 Percent (V/V).
Dissoive 4.956 g of NI (NOh)&&hmSez6H:0 or
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other nickel compound sultable for prepara-
tion of this matrix modifier in approxi-
mately 80 ml of water in a 100-ml volumetric
flask. Dilute ta 100 m] with water.

4.5,38.2 Nickel Nitrate, 0.1 Percent (V/V),
Dllute 16 ml of 1 percent nickel nitrate solu-
tior: to 100 ml with water. Inject an equal
amount of sample and this modifier into the
graphite furnace during GFAAS analysis for
As

4.5.36.3 Lanthanum. Carefully dissolve
0.5884 g of La; O In 10 ml of concentrated
HNDjy, and dilute the solution by adding It
with stirring to epproximately 50 ml of
water. Dilute to 100 ml with water, and mix
well. Infect an equal amount of sample and
this mndifler into the graphite furnece dur-
ing GFAAS analysis for Pb.

4.537 Whatman 40 and 541 Fllter Papers
(or equivalent). For flltration of digested
samples,

5. Procedure

§.1 Sempling. The complexity of this
method is such that. to obtain reliable re-
sults, both testers and analysts must be
trained and experienced with the test prace-
dures, including source sampling: reagent
preparation and handling: sample handling:
safety equipment end procedures; analytical
calculations: reporting; and the specific pro-
cedural descriptions throughour this meth-
od.

3.1.1 Pretest Proparation. Follow the
same general pracedure given in Method 5,
Section 4.1.1, except that, unless particulate
emissions are to be determined, the filter
need not be desiccated or weighed. First,
rinse all sampling train glassware with hot
tap water and then wash in hot soapy water.
Next. rinse glassware three times with tap
water, followed by three additlonal rinses
with water. Then soak all glassware in a 10
percent (V/V) nitric acld solution for a min-
imum of 4 hours. rinse three times with
water, rinse a final time with aretone, and
allow to air dry. Cover all glassware open-
ings where comamination can occur umtl
the sampling traln s assembled for sam-

pling.

5,12 Prel Determinations. Same
as Method 3, Sectian 4.1.2.

5,13 Preparation of Sampling Train.

5.1.3.1 Set up the sampling train as shown
in Figure 28-1. Follow the same general pro-
cedures given In Method §, Sectlon 4.51.3, ex-
cept place 100 ml of the HNOw/H, Oz solution
{Sectian 4.3.1, of this methad) in each of the
second and third impingers es shown in Fig-
ure 28-1. Placee {00 ml of the acidic KMnO,
absorbing solution (Sectlon 4.3.2 of this
method) in each of the Ffifth and sixth
impingers as shown in Figure 20-1, and trans-
fer approximately 200 to 300 g of pre-welghed
silica gel fram its container to the last im-
pinger. Alternatively, the silica gel may be
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weighed directly in the Impinger just prior
to final traln assembly.

5.1.3.2 Based on the specific saurce sam-
pling conditions, the use of an empty first
impinger can be eliminated if the moisture
to be collected in the impingers will be less
than approximately 100 ml,

5,133 If Hg anal will not be per-
formed, the fourth, . and sixth Impingers
as shown in Figure 20-1 are not required.

5.1.l34 To insure leak-free sampling train
connections and to prevent possible sample
cantamination problems, use Taflon tape or
other non-contaminating material instead of
sllicone grease.

Precaution: Exercise extreme care to pre-
vent contamination within the train. Pre-
vent the acidic KMnO: from contacting eny
glassware that contains sample material ta
be emalyzed for Mn. Prevent acidic H:0; from
mixing with the acidic KMnO,.

5.14 Leak-Check Procedures. Follaw the
leak-check procedures given In Method 5,
Section 4.1.4.1 (Pretest Leak-Check), Section
1142 (Leak-Checks During the Sample
Run), and Section 4.1.4.3 (Post-Test Leak-
Checks)

515 Sampling Train Operation. Follow
the procedures given in Method 5. Section
4.1.5. When sampling for Hg, use a procedure
analagous to that described in Section 7.1.1
of Method 101A, 40 CFR Part 61, Appendix B,
if necessary to maintaln the desired color in
the last acidified te Impinger.
For each run, record the dara required oh a
data sheet such as the one shown In Figure
5-2 of Method 5.

5.1.6 Calculation of Percent Isokinetic,
Same as Method 5, Sectian 4.1.6,

5.2 Sample Recovery.

5.2.1 Begin clearup procedures as soon as
the prube is remaved from the stack at the

external particulate matter near the tip of
the probe nozzle and place a rinsed, non-con-
taminating cap over the probe nozzle to pre-
vent losing or gatning particulate matter. Do

sampling train and cap the open outlet. Be
careful not to lose any condensate that
might be present. Cap the [flter inlet where
the probe was fastened. Remove the umbil.
ical card from the last impinger and cap the
Impinger. Cap the filter holder outlet and
Impinger inlet, Use non-contaminating caps.
whether ground-glass stoppers, plastic caps,
serum caps, or Teflon tape to close these
opemnings.
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$.23 Alternatively, the following proce-
dure may be used to disassemble the traln

before the probe and fllter holder/oven are
completely cocled: Initlally disconnect the
flter holder outlet/impinger inlet and loose-
1y cap the open emnds. Then disconnect the
prabe fram the filter holder or cyclone inlet
and loosely cap the open ends, Cap the prabe
tlp and remove the umbilical cord as pre-
viously described.

Pt 60, App. A, Meth, 20

524 Transfar the probe and filter-im-
pinger assembly to a cleanup area that is
clean and protected from the wind and cther
patential causes of contamination or loss of
sample. Inspect the train before and during
disassembly and note anmy abnormal condi-
tions. Take special precautions to assure
that all the {tams necessary far recovery do
not contaminate the samples. The sample is
recovered and treated as follows (see sche-
matic in Figures 29-2a and 28-2b):
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ER25APS8.002

525 Container No. 1 (Sample Filter). acid-washed polypropylene ar Teflon coated
Carefully remove the filter From the Ffilter tweezers or clean, disposable surgical gloves
holder and place it In its labeled petri dish rinsed with water and dried. If it is necessary
container. To handle the fllter, use elther
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to fold the filter, make certaln the particu-
late cake is inside the fold. Carefully trans-
fer the filter and any partlculate matter or
fiter fibers that adhere to the flter holder
gasket to the petrl dish by using a dry (acid-
cleaned) nylon bristle brush. Do not use any
metal-comtaining materials when recovering
this train. Seal the labeled petri dish.

5.26 Container No. 2. (Acetone Rinse).
Perform this procedure only If a determina-
tlon of particulate emissiors Is to be made.
Quantitatively recover particulate matter
and any condensate from the probe nozzle,
probe fitting, probe liner, and front half of
the filter holder by these cumpo-
nents with a total of 100 ml of acstone, while
slmultaneously taking great care to see that
no dust on the outside of the probe or other
aurhc?;]g:ﬂminthemmprle.Theuseofm-
actly 1s necessary for the subhsequent
blank correction procedures, Distllled water
may be used Instead of acetone whan ap-
proved by the Administrator and shall ba
used when specified by the Administrator; In
thess cases, save a water blank and follow
the Administrator's directions on analysis.

5.2.6.1 Carefully remove the probe nozle,
and clean the inside surface by rinsing with
acetone from a wash bottle while brushing
with a non-metallic brush, Brush until the
acetons rinse shows no visible particles, then
maks a final rinse of the inslde surface with
acetone,

5.2.6.2 Brush and rinse the sample exposed
inside parts of the probe fitting with acetone
In a similar way until o visible particles re-
main. Rinse the probe liner with acatane by
tiiting and rotating the probe while squlrt-
ing acetane into its upper end so thet all In-
sida surfaces will be wetred with acetone.
Allow the acetone to drain from the lower
end {nto the sample container, A funnel may
be used to aid In transferring llquid washings
to the container. Follow the acetone rinse
with a non-metalllc hrush. Hold the
probe In an Inclined position, squirt acetone
Into the upper end as the probe brush is
being pushed with a twisting action three
times through theprobe Hold a sample con-
tainer underneath lower emd aof the
pmbe.andnatchanyacetnmandpartlculate
matter which is brushed through the probe
until no visible particulate matter Is carried
out with the acetone or until nane remains
In the probe liner an visual . Rinse
the brush with acetone, and quantltatjvely
collect these washings In the sample con-

5.2.6.3 It is recommended that two peuple
clean the probe to minimize sample losses,
Between sampling runs, keep brushes clean
and protected from contaminaticn. Clean the
inside of the front-haif of the filter holder by
rubbing the surfaces with a non-metallic
brush and rinsing with acetone. Rinse each
surface three times or more if needed to re-
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move visihle particulate. Make a final rinse
of the brush and fllter holder. After all ace-
tone washings and particulate matter have
bheen collected in the sample container,
tighten the lid so that acetone will not leak
out when shipped to the laboratory. Mark
the height of the fAuid level to determine
whether or not leekage occurred during
transpart. Clearly label the enntainer to
identify its contents.

52,7 Container No. 3 (Probe Rinse}. Keep
the probe assembly clean and free from con-
tamination during the probe rinse. Rinse the
probe nazzle and fittlng, probe liner, and
front-half of the fllter halder tharoughly
with a total of 100 ml of 0.1 N HNQ ;, and
place the wash imto a sample storage con-
talner.

(NOTE: The use of a total of exactly 100 ml
is necessary for the subsequent blank correc-
tlon procedures.)

Parform the rinses as epplicable and gen-
erally as described in Msethad 12, Section
§.2.2. Record the volume of the rinses. Mark
the height of the fluid level on the cutslde of

during
port. Seal the comtainer, and clearly label
the conrents. Flnally, rinse the nozle, probe
liner, and front-half of the filter holder with
water followed by acetone, and discard these
rinses,

528 Container No. 4 (Impingers 1 through
3. Moisture Knockout Impinger, when used,
HNOD3/H20; Impingers Contents and Rinses).
Due to the potentlally large quantity of liqg-
uid Involved, the tester may place the im-
pinger solutions from impingers 1 through 3
In more then one container, if necessary.
Measure the liquid in the first three
impingers to within 0.5 ml using a graduated
cylinder. Record the volume. This Informa-
tlon is required to calculats the malsture
eontent of the sampled flue gas. Clean each
of the flrst three Impingers, the Alter sup-
port. the back haif of the fllter housing. and
connecting glassware by thoroughly rinsing
with 100 ml of 0.1 N HNO; using the proce-
dure as applicehle in Method 12, Section
5.24.

(NOTE: The use of exactly 100 ml of 0.1 N
HNOGs rinse ls necessary for the subsequent
blark comrection procedures, Combine the

helght of the fluid level, seal the contalnar
and clearly label the contents.)

529 Conteiner Nos. §A (0.1 N HNOy), 5B
(KMrrOw/H,50. absorbing solution), and 5C @
N HCI rinse and dilution}.

5.2.9.1 When sampling for Hg. pour all the
liquid fram the impinger (normally 1mplnger
No. 4) that Immediately preceded the
permanganate impingers Into a graduated
cylinder and measure the volume to within
0.5 mi. This information Is required to cal-
culate the molsture content of the sampled
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flue gas. Place the liquid in Comtainer No.
SA. Rinse the Impinger with exactly 100 ml of
0.1 N HNO3 and place this rinse in Container
No. 5A.

5.2.9.2 Pour all the liquid from the two per-
manganate impingers into a graduated cyl-
inder and measure the volume to within 0.5
ml, This information is required to calculate
the molsture content of the sampled flue gas.
Place thils acidic KMnQO,; salution into Con-
tainer No, 5B. Using a total of exactly 100 ml
of fresh acidified solution for all
rinses (approximately 33 mil per rinse), rinse
the two permanganate impingers and con-
necting glassware 2 minimum of three tlmes,
Pour the rinses into Container No. 5B, care-
fully transfer of all loose precip-
itated materials from the two impingers.
Simifarly, using 100 ml total of water, rinse
the permanganate impingers and connecting
gless & minimum of three times, amd pour
the rinses into Cantainer 5B, carefully assur-
ing transfer of any loase precipitated mate-
rial. Mark the height of the fluld level, and
clearly label the contents. Read the Pre-
caution: in Sectlon 4.3.2. NOTE: Due to the
potentlal reaction of KMnQ, with acid, pres-
sure buildup can occur In the sample storage
bottles. Do not fill thess hottles completely
ard take precautions to relisve excess pres-
sure. A Na. T0-72 hole drilled in the container
ﬁMTeﬂon liner has been used success-

y.

5.2.8.3 If no visible deposits remain after
the water rinse, no further rinse is nec-
essary, However, if deposits remain on the
impinger surfaces, wash them with 25 ml of

tora.lofon.lyZSmlofsNHleorthLnghoth
permanganate impingers cumbined. Rinse
the first Impinger, then pour the actual rinse
used for the first impinger Into the second
hnplngerfuritsﬂme.Finaﬂy.murﬂmzs
of 8 N HC1 rinse carefully into the con-
Mark the height of the fluld level on
ﬂmomsideufﬂxeumta:lxwrmdetarmmif
leakage occurs during transport.
5.2.10 Container No. § (Silica Gel). Note
to deter-

might adhere to the impinger
wall need not be removed. Do not use water
or other llqulds to transfer the sllica gel
slnce welght gained In the silica gel Im-
pinger is used for maisture calculations. Al-
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ternatively, if a balance is avallable in the
field, record the weight of the spent silica gel
(or silica gel plus impinger) to the nearest 0.5

B
5.2.11 Container No. 7 (Acetone Blank), If
te emisslons are to be determined,
at least once during each fleld test, place a
100-ml portion of the ecetone used in the
sarnple reco process into a contalner la-
beled Na. 7. Seal the container.

5.212 Container No. 8A (0.1 N HNO,
Blank). At least once during each field test,
place 300 ml of the 0.1 N HNG, solution used
in the sample recovery process into a con-
tainer labeled No. BA. Seal the container.

5.2.13 Container No. 88 (Water Blank). At
least onca during each field test, place 100 ml
of the water used in the sample recovery
process Into a container labeled No, BB. Saal
the contalner,

5.2.14 Container No. 9 {5 Parcent HNOyI10
Percent HO: Blank). At least once during
ezch field test, place 200 ml of the 5§ Percent
HNG,/10 Percent H20; solution used as the ni-
tric acid Impinger reagent into a comtainer
labeled No. 8, Seal container,

5.2.15 Container No. 10 (Acidified KMnO,
Blank). At least ance during each field test,
place [00 ml of the acidified KMnO, solution
used as the Impinger solution and in the
sample recovery process Into a container la-
beled No. 10. Prepare the container es de-
scribed in Section 5.2.8.2. Read the Pre-
caution: in Section 4.3.2. and read the N OTE in
Sectlon 5.2.0.2.

5.2.16 Contatner No. 11 {8 N HCI Blank). At
least once during each field test, place 200 ml
of water Into a sample container labeled No,
11, Then carefully add with stirring 25 ml of
8 N HCI. Mix well and seal the container.

52,17 Container No. 12 (Sample Filter
Blank)., Once during each fleld test, place
into a petrl dish labeled No. 12 three unused
blank filters from the same lat as the sam-
pling fliters, Seal the petri dish.

5.3 Sample Preparation. Note the level of
the liguid In each of the contalners and de-
termine if any sample was lost during ship-
ment. If a noticeable amount of lepkage has
occurred, elther vold the sample or use
methods, subject to the approval of the Ad-
ministrator, to correct the final results, A
diagram [llustrating sample preparation and
analysis procedures for each of the sample
train components is shown in Figure 28-3.
Container No. 1 (Sample Filter),

determined
ter catch without added heat (do not heat
the filters to speed the drying) and welgh to
B constant weight as described in Section 4.3
of Mathod 5.

5.11.2 Following this procedure, or ini-
tially, if particulate emissions are not being
determined in addition to metals analysls,
divide the flter with its filter catch Into
portions containing approximately 0.5 g
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each. Place the pleces in the analyst's chnice
of elther Individual microwave pressure re-
lef vessels or Parr® Bombs. Add 6§ m! of can-
centrated HNO; and 4 ml of concentrated HF
to each vessel. For microwave heating,
microwave the samples for approximarely 12
™ 15 minutes total heating time as follows:
heat for 2 to 3 minutes, then turn off the
microwave for 2 to 3 minutes, then heat for
2 to 3 minutes, etc., continue this alter-
nation until the 12 ta 15 minutes tatal heat-
ing time are completed (this procedure
should comprise approximately 24 to 30 min-
utes at 600 watts). Microwave heating times
are approximate and are dependent upon the
number of samples being digested simulta-
neously. Sufficient. heating Is evidenced by -
sorbent reflux within the vessel. For conven-
tional heating, heat the Parr ¥ Bombs at 140
°C (285 °F)} for 6 hours. Then cool the samples
to room temperature, and combine with the
acld digested probe rinse as required in Sec-
tion 5.3.3.

5.3.1.3 K the sampling train Includes an

aptinnal glass cyclone in front of the filter,

40 CFR Ch. | (7-1-99 Edition)

prepare and digest the cyclone catch by the
procedures described in section 5.3.1.2 and
then combine the digestate with the digested
fllter sample.

5.3.Z Container No. 2 {Acetone Rinse).
Note the level of lquid in the comtainer emd
confirm on the analysis sheet whether or not
leakage occurred during transport. If a no-
ticeable amount of leakage has occurred, eil-
ther void the sample or use methods, subject
to the appraval of the Administrator, to car-
rect the final results. Measure the liquid in
this containar elther volumetrically within 1
ml or gravimetrically within 0.5 g. Transfer
the contents to an acid-cleaned, tared 250-mi
beaker and evaporate to dryness at amblent
temperature and pressure. If particulate
emissions are being determined, desiccate
for 24 hours withcut added heat, weigh to a
comnstant welght according to the procedures
described in Sectlon 4.3 of Methnd 5, and re-
port the results to the nearest 0.1 mg. Redis-
solve the residue with 10 ml of concentrated
HNOs.
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Quantitatively combine the resultant sam- 5.3.3 Contaliner No. 3 {Probe Rinse). Verify

ple, including all liquid and any particulate that the pH of this sample is 2 or lower. If it
matter, with Contalner No. 1 before bhegin- Is not, acldify the sample by careful addition
ning Sectfon 5.3.3. with stirring of concentrated HNO 3 to pH 2,
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Use water to rinse the sample Inta a beaker,

and cover the beaker with a ribbed watch

glass. Reduce the sample volume to appraxi-

mately 20 ml by heating on a hot plate at a

temperature Just below boiling. Digest the

sample in microwave vessels or ParrR  Bomhs
by quantitatively transferring the sample to

the vessel or bomb, carefully adding the 8§ ml

of concentrated HNO 5, 4 ml of concentrated
HF, and then continuing to follow the proce-

dures described In Sectlon 5.3.1.2. Then com-

bine the resultant sample directly with the

acld digested portions of the filter prepared

previously In Sectlon 5.3.1.2. The resultant

combined sample is referred to as  “Sample
Fraction 1", Fllter the combined sample
using Whatman 541 filter paper. Dilute to 300

ml (or the appropriate volume for the ex-

pected metals cancentration) with water,

This diluted sample is  “Analytical Fraction
1", Measure and record the volume of Ana-

lytical Fraction 1 to within 0.1 ml. Quan-

titatively remove a 50-ml aliquot and label

as “Analytical Fractian IB". Label the re-

maining 250-ml portlon es “Analytical Frac-
tionn JIA”'. Analytical Fraction [A is used for

ICAP or AAS analysis for all desired merals

except Hg. Analytical Fraction 1B is used for

the determination of front-haif Hg.

334 Cantainer No. 4 (Impingers 1-3).
Measure and record the total volume of this
sample to within 0.5 ml and label it “Sample
Fraction 2. Remove a 75 to 100-ml aliquot
for Hg analysis and label the aliquot “Ana-
Iytieal Fractian Z2B” , Labe] the remaining por-
tlon of Container No. 4 as “Sample Fraction
2A". Sample Fraction 2A defines the volume
of Analytical Fraction 2A prier to digestion.
All of Sample Fraction 2A is digested wo
produce ‘“‘Analytical Fraction 24", Analytical
Fraction 2A defines the volume of Sample
Fraction ZA afler Its digestion and the vol-
ume of Analytical Fraction ZA i3 normally
150 ml. Analytical Fraction 2A is analyzed
for all metals excapt Hg. Verify that the gH
of Sample Fractlon 2A Is 2 or lower. If nec-
essary, use concenirated HNO: by careful ad-
dition and stirring to lower Sample Fractfon
2A to gH 2, Use water to rinse Sample Frac-
tion ZA into a beaker and then cover the
beaker with a ribbed watch glass. Reduce
Sample Fractlon 2A to approximately 20 ml
by heating on a hot plate at a temperature
Just below bolling. Then follow elther of the
digesrion procedures described In Sections
5.3.4.10r5.3.4.2

5.34.1 Conventlonal Digestion Procedure.
Add 30 ml of 50 percent HNO: , and heat for 30
minutes on a hot plate to Just below bolling.
Add 10 ml of 3 percent Hy0» and heat for 10
more minutes. Add 50 ml of hot water, and
heat the sample for an additional 20 mlrutes.
Cool, fllter the sample, and dilute to 150 m]
(or the appropriate volume for the expected
metals concentrations) with water. This di-
lution produces Analytical Fractlion 2A.

v

40 CFR Ch. | (7-1-99 Edition)
Measure and record the volums to within 0.1
ml

5.34.2 Microwave Digestion Procedure.
Add 10 ml of 50 percent HNOs and heat for §
minutes total hesting time in alternations of
1 to 2 minutes at 600 Warts followed by [ ta |
2 minutes with no power, etc., similar to the
procedure described In Section §.3.1. Allow
the sample to cool. Add 10 mt of 3 percent
H;0: and heat for 2 more minutes, Add 5 ml
of hot water, and heat far an additional §
minutes. Cool, fliter the sample, and dilute
to 150 ml (or the appropriate volume for the
expected metals cancentrations) with water,
This dilution produces Analytical Fraction
ZA. Measure and recard the volume to within
0.1 ml,

(NOTE: All microwave heating tlmes given
are approximate and are dependent upon the
number of samples being digested at a time,
Heating times as glven above have been
found acceptable for simultaneous digestion
of up to 12 individual samples. Sufficient
heating is evidenced by solvent reflux within
the vessel.)

8.3.5 Container No, 5A (Impinger 4), Con-
tainer Nos. 5B and 5C (Impingers 5 and 8).
Keep the semples in Containers Nos. 5A, 5B,
and 5C separate from each other. Measure
and record the volume of 5A to within 0.5 ml.
Label the contents of Container No. 5A to be
Analytical Fraction 3A. To remave any
brown Mn0; precipltate from the contents of
Container No. 5B, filter its contents through
Whatman 40 filter paper inmto a $00 ml volu-
metric fiask and dilute to volume with
water. Save the filter for digestion of the
brown MnQ; precipitate. Label the 500 ml fll-
trate from Container No. 5B to be Analytical
Fraction 3B, Analyze Analytical Fraction 3B
for Hg within 48 hours of the fltration step.
Place the saved filter, which was used to re-
move the brown MnO: precipitate, into an
appropriately sized vented container. which
will allow release of any gases Including
chlorine farmed when the Alter is digested.
In a laboratory hood which will remove any
gas produced by the digestion of the MnQs,
add 25 mt of 8 N HCI to the fllter and allow
to digest for a minirum of 24 hours at room
tem re. Filter the contents of Can-
tainer No. 5C through a Whatman 40 Riter
into a 500-ml volumetric flask. Then fliter
the result of the digestlon of the brown MnO:
from Comtainer No. 5B through a Whatman
40 filter into the same 300-ml volumetric
flask, and dilute end mix well to valume
with water. Discard the Whatman 40 filter.
Mark this combined 500-ml dilute HCI solu-
tion as Analytical Fraction 3C.

53.6 Container No. & (Silica Gel). Weigh
the spent silica gel (or sllica gel plus im-
pinger) to the nearest 0.5 g using a balance.

5.4 Sample Analysis. For each sampling
train sample run, seven individual enalytical
samples are generated; two for all desired
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metals except Hg, and five for Hg. A sche-
matic identlfying each sample container and
the prescribed analytical tion and
analysis scheme Is shown in Figure 29-3. The
first two analytical samples, labeled Analyt-
ical Fractions 1A and 1B, consist of the dl-
gested samples from the front-half of the
train. Analytical Fraction 1A is for ICAP,
ICP-MS or AAS analysis as described in Sec-
tions 5.4.1 and 5.4.2, respectively. Analytical
Fraction 1B is for front-half Hg analysis as
described In Sectinn 5.4.3. Tha contents of
the back-half of the train are used to prepare
the third through seventh analytical sam-
ples. The third ard fourth analytical sam.
ples, labeled Analytical Fractions 2A and ZB,
contalnthemmplesfmmtlwmolstmere-
maval ’mpll:gaerg}n’i' if used, and HNG: H,0,
lmpinﬁ os. 3. Analytical Fraction
2A Is ICAP, ICP-MS or AAS analysis for
target metals, except Hg. Analytical Frac-
tion 2B is for analysis for Hg. The fifth
through seventh analytical samples, labeled
Analytical Fractions 1A, 3B, and 3C, consist
of the impinger contents and rinses from the
empty impinger No. 4 and the H ;SOJ/KMnO;
Impingers Nfc; 5 and 8. These analytical

§.4.1 ICAP and ICP-MS Analysis. Analyze
Analytical Fractions 1A and 2A by ICAP
using Method 6010 or Method 200.7 {40 CFR
part 138, appendix C). Calibrate the ICAP,
and set up an analysis program as described
In Method 6010 or Method 200.7. Follow the
quality control procedures described In Sec-
tion 7.3.1. Recommended wavelengths far
analysis are as fallows:

Element

Alurninum
Antmany

Barlum
Baryllium

PL 60, App. A, Meth. 20

Wawe-
Element
{nm)

Cadmium 226,502
Chremium 261.718
Cobalt 228.616
Copper 324.7154
Iron 259.640
Lead 220.353
Mang; 257,810
Nicke} 231.604

214914
Selenium 198.026
Sliver 328,068
Thaltum 120.864
Zinc 213.856

These wavelengths represent the best com-
bination of specificity and potential detec-
tion Hmit. Other wavelengths may be sub-
stltuted if they can provide the needed specl-
flcity and detection limit, and are treated
with the same comrective techniques faor

Interference. Initially, analyze all
samples for the target metals (except Hg)
plus Fe and Al. If Fe and Al are present, the
sample might have to be diluted 5o that each
of these elements is at a concentration of
less than 50 ppm so as to reduce their spec-
tral Interferences on As, Cd, Cr, and Pb. Per-
form ICP-MS analysis by following Method
6020 in EPA Publication SW-846 Third Edi-
tion (November 1886) including updates I, IT,
ITA, and IIB, as incorporated by reference in
§60.17Q1).

{NOTE: When analyzing samples In a HF
matrix, an alumina torch should be used;
since all fromt-half samples will contain HF,
use an alumina torch.)

5.4.2. AAS by Direct Aspiration andior
GFAAS. If analysis of metals in AnalyHcal
Fractions 1A and 24 by using GFAAS or di-
rect aspiration AAS is needed, use Table 28-
2 to determine which technlques and proce-
dm‘atoapplyforeachtargetmetaLUse
Table 29-2, , to determine tech-
niques for nunknlmtlon of Imterferences.
Callbrate the Instrument according to Sec-
tion &.3 and follow the quality control proce-
dures speclfied in Section 7.3.2.

TaBLE 280-2 —APPUCABLE TECHNIQUES, METHODS AND MINIMIZATION OF INTERFERENCE FOR AAS
ANALYSIS

SW-Bag?

Msial mathod No.

Tectmique

Wavelsngth

(nm)

ASIABON 1oovrevrsresrrss s 7380

BB A

[ J—

7420

Pb Fumace T421

MP ccvsorrors | ASPIREON 1irrerrrismeersennns T460

248.3
283.3
283

278.5

217.0 nm aitemate ......

Poor

0 Metrix. modifier, add 10 ol
of

403.1 nm altemale .........
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TABLE 28-2.—APPLICABLE TECHNICUES, METHODRS AND MINIMIZATION OF INTERFERENGE FOR AAS
ANALYSIS—Continued

40 CFR Ch.

I (7-1-99 Edition)

Teshnique

SW-8481
msthod No.

Interferences

{nm)

Cause

Minimizaticn

Ag

Aspiration

Fumace

Aspiration

Fumace

Furrace

Fumace

2

P

Fumace

7620

40

7840

7850

7041

7080

7080

7131

2320

198.0

2764

276.8

2138

217.5

2178
183.7

553.6

382.4 nm allemate Fe,
Co, and Cr.

Nonlinear response ...
Volafility

Background comrection re-
quired.
Matrix matching oF nitrous-
oxide/ecatylane deme.
semple dllution or use
352.3 nmn kne.
Spike samples and rel-

b L A S

Hytrochlofic and or chio-
rida.

High 8i, Cu, & P Contaml-
mafton.

1000 mg/ml PR NI, Cu, ar
acid.

erance materials and
edd nickel nitate to

High Pt

Arsenic volatilization ........
ALUMURUT ocnprvessrramsssssens

CalOUM everrrerrerrrorscnsronons]
BARUM IONIPATON orvesvrrriasn

ﬁgIUWﬂNHlahuﬂW

Ba in optical Py s

Absorption and light scat-
tertn,
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TABLE 29-2-—APPLICABLE TECHNIQUES, METHODS AND MINIMIZATION OF INTERFERENCE FOR AAS

ANALYSIS—Continued
Intarfarancas
Mami Technique SW-848' | Wavelangth
mefhod No. | (mm) Causs Minimization

CF ervevernes | ASBBEON <orrvrnsrarins S— 7190 367.8) Akeli metB! ceivsssarmriniensd  KGI ionizetion suppressant
in samples and stand-
ards—Consull migs lit-
erature.

Co Fumace 20 240.7| Excess chloride .......... e USH Mathod of Stardard
Additions.

Cr Fumace 7191 357.9) 200 mg/L Ca and P ........] Al ealolum nitrate for a
knomn constant effect
and {o eliminate effect
of .

Cu Asph 7210 324.7| Absorption & scalier ..., Consuit mamdfachurers
menual,

1Refer to EFA&!HMMSW%MHNM(NW1MMWI, LI, A, and I, as incorporated by ref-
erance in §60,17 .

54.3 CVAAS Hg analysis. Analyze Analyt-
ical Fractions 1B, 2B, 3A, 3B, and 3C sepa-
retely for Hg using CVAAS following the
msathod outlined In Method 7470 in EPA Pub-
lication SW-846 Third Edition (November
1986) including updates I, IL, [IA and OB, as
Incorporated by reference In §60.17(i) or in
Standapd Methods for the Examination af Water
and Wastewater, 16th Edition, (1685), Method
303F, as incorporated by reference In 560,17,
or, optionally using NOTE No. 2 In this sec-
tion. Set up the calibration curve (zera to
1000 ng) as described In Method 7470 or slmi-
lar to Method 303F using 300-ml BOD battles
Instead of Erlenmeyers, Perform the fol-
lowing for each Hg analysis. From each
original sample, select and record en aliquot
in the slze range from | ml to 1¢ ml. If no
prior knowledge of the amount of
Hg in the sample exists, a 5§ ml aliquot Is
suggested far the first dilution to 100 ml (see
NOTE Na. 1 In this Section). The total
amount of Hg in the aliquot shall be less
than 1 p g and within the range (zero to 1000
ng} of the callbration curve. Place the sam-
ple aliquot irmto a separate 300-ml BOD bat-
tle, and add enough water to make a total
volume of 100 ml. Next add to it sequentlally
the sample digestion solutions and
the sample p: n described [n the pro-
cedures of Method 7470 or Method 303F. (See
NOTE No. 2 In thls Section). If the maximum
readings are off-scale (becatuse Hg in the ali-
quot exceeded the callbration range; Lnclud-
Ing the situation where only a 1-ml aliquot
of the original sample was , then di-
lute the original sample (or a portion of it}
with 0.15 percent HNO 3 (1.5 ml concentrated
HNO; per liter agueous solution) so that
when a 1- to 10-ml aliquot of the *‘0.15 HNO,
percent dilution of the original sample’ is
digested and analyzed by the procedures de-
scribed above, it will yield an analysis with-
in the range of the callbration curve.

NOTE NO. 1 TO SECTION 5.4.3. When Hg levels
in the sample fractions are below the in-
steck detection limit given in Table 29-1, se-
lect & 10 ml aliquot for digestion and anal-
ysis as described.

NOTE NO. 2 TO SECTION 5.4.3. Optionally, Hg
can be enalyzed by using the CVAAS analyt-
iral procedures given by some instrument
manufacturer’s directions, These include
callbration and quallty control procedures
for the Leeman Model PS200, the Perkin
Elmer FIAS systems, and similar models, 1f
available, of other instrument manufactur-
ers. Far digestion and analyses by these in-
struments, perform the following two steps:

{I) Digest the sample aliquot through the
addition of the aqueous hydroxylamine hy-
drochloride/sodlum: chloride solution the
same as described In this Section 3.4.3.: (The
Leemnn, Perkin Elmer, and similar instruments
described in this note add automaticailly the
necessary stannous chloride solution during the
automated analysis af Hg.) and

(3) Upon completion of the digestion de-
scribed (n paragraph (1), of this note, analyze
the sample according to the instrument
manufacturer's directions. This approach al-
lows multiple (Including duplicate) auto-
mated analyses of a digested sample aliquot.

6. Caltbration
Maintaln a laboratory log of ail callbra-

8.1 Sempling Train Calibration. Calibrare
the sampling train components according to
the indlcated sections of Method 5 Probe
Nozzle (Section 5.1); Pitot Tube (Sectlon 5.2):
Metering System (Section 5.3); Probe Heater
{Sectlon 5.4); Temperature Gauges (Section
5.5); Leake-Check of the Metering System
{(Section 5.6); and Barometer (Section 5.7).

6.2 Industively Coupled Argon Plasma
Spectrometer Calibration. Prepare standards
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as gutlined in Section 4.5. Proflle and cali-
brate the instrument according to the manu-
facturer's recommended procedures using
those standards. Check the calibration once
per hour, 1f the Instrument does not repro-
duce the standard concentrations within 10
percent, perform the complete calibration
procedures. Perform ICP-MS analysis by fal-
lowing Method 6020 in EPA Publlcation SW-
846 Third Editlon (November 1988) including
updates I, I, [TA and 1IB, as incorporated by
reference Ln §60.17(1).

6.3 Atomic Absorption Spettrometer—Di-
rect Aspiration AAS, GFAAS, and CVAAS
analyses. Prepare the standards as outlined
in Section 4.5 and use them to callbrate the
spectrometer. Calibration procedures are
also outlined in the EPA methods referred to
in Table 29-2 and In Method 7470 In EPA Pub-
lication SW-848 Third Edition (November
1888) including updates I, I, [TA and IIB, as
incorporated by reference in §80.17(f) or in
Standard Methods for the Examination of Water
and Wastewater, 16th Edltion, (1985). Method
303F (for Hg) as incorporated by reference in
§60.17. Run each standerd curve in duplicate
and usa the mean values to calculate the
calibratian line, Recalibrate the Instrument
approximately once every 10 to 12 samples,

7. Quality Contral

7.1 Field Reagent Blanks, If analyzed.

Perform the digestion and analysis of the
blanks in Container Nos. 7 through 12 that
were produced in Sections 5.2.11 through
5.2.17, respectively. For Hg field reagemt
blanks, use a 10 ml aliquot for digestion and
analysis.
7.1.1 Digest ard analyze one of the filters
from Container No. 1Z per Section 5.3.1, 100
ml from Container No. 7 per Section 5.3.2.
and 100 ml from Container No, BA per Sec-
tion 5.3.3. This step produces blanks for Ana-
lytical Fractions 1A and 1B.

7.1.2 Combine 100 ml of Container No. BA
with 200 ml from Container No. 8, and digest
and anslyze the resultant volume per Sec-
tlon 5.3.4. This step produces blanks for Ana-
lytical Fractions 2A and ZB.

7.1.1 Digest and analyze a 100-ml porticn
of Container No. 8A to produce a blank for
Analytical Fraction 3A.

7.14 Combine 00 mi from Contafner No.

Container No. 8B to

Filter the resultant 133 ml as descri for
Container No. 5B in Sectlon §.3.8, except do
not dilute the 133ml. Analyze this blank for
Hg within 48 hrs. of the flltration step, and
use 400 ml as the blank volume when calcu-
lating the blank mass value. Use the actual
volumes of the other analytical blanks when
calculating their mass values,

7.1.5 Digest the filter thar was used to re-
move any brown MnO; precipitate from the
blank for Analytical Fraction 3B by the
same procedure es described in Section 5.3.5

£

40 CFR Ch. | (7-1-99 Edition)

for the similar sample filter. Filter the
digestate and the contents of Container No,
11 through Whatmean 40 paper into a 500-ml
volumetric flask, and dilute to volume with
water. These steps produte a blank for Ana-
Iytlcal Fraction 3C.

7.1.6 Analyze the blanks for Analytical
Fraction Blanks 1A and 2ZA per Sectlon 5.4.1
and/or Section 5.4.2. Analyze the blanks for
Analytical Fractions 1B, 2B, 3A, 3B, and 3C
per Section 5.4.3. Analysis of the blank for
Analytical Fraction 1A produces the frant-
half reagent blank correction values for the
desired metals except for Hg; Analysis of the
blank for Analytical Fractian 1B produces
the Front-half reagent blank correction value
for Hg. Analysis of the blenk for Analytical
Fraction 2A produces the back-half reagent
blank carrection values far all of the desired
metals except for Hg, while separate anal-
yses of the blanks for Analytical Fractions
2B, 3A, 3B, and 3C produce the back-half rea-
gent blank correction value for Hg.

7.2 Quality Control Samples. Analyze the
following quality ples.

7.21 ICAP ard ICP-MS Analysis. Follaw
the respective quality control descriptions in
Section B of Methads 6010 and 8020 of EPA
Publication SW-846 Third Edition (November
1885) including updates I, I, ITA and IIB, as
incorporated by reference in §60.17(1). For
the purposes of & source test that consists of
threa sample runs, modify those require-
ments to include the following: two instru-
ment check standard rums, two callbration
blank runs, one interference check sample at
the beginning of the analysis (analyze by
Method of Standard Additions unless within
25 percent), one quality control sample to
check the eccuracy of the calibratlom stand-
ards (required to be within 25 percent of cali-
bratlon), and cne duplicate analysis (re-
quired to be within 20 percent of average or
repeat atl analyses).

7.2.2. Direct Aspiration AAS andor
GFAAS Analysis for Sh, As, Ba, Be, Cd, Cu,
Cr, Co, Pb, Ni. Mn, Hg, P, Se, Ag, TL and Zn.
Analyze all samples in duplicate. Perform a
matrix splke an at least one front-half sam-
ple and ane hack-half sample, or one com-
bined sample. If recoveries of less than 75
percent or greater than I25 percent are ob-
tained far the matrix splke, analyze each
sample by the Method of Standard Additions.
Analyze a quality control sample to check
the accuracy of the calihratlon standards. If
the results are not within 20 percent, repeat
the calibration.

7.23 CVAAS Analysis for Hg. Analyze all
samples in duplicate. Analyze a quality con-
tral sample to check the accuracy of the
calibration standards (If not within 15 per-
cent, repeat calibratlon), Perform a matrix
spike on one sample (if not within 25 percent,
analyze all samples by the Method of Stand-
ard Additions). Additional Information on
quality control can be obtained from Method
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7470 of EPA Publication SW-848 Third Edi-
tion (November 1885) Including updates L 11,
IIA and B, as incorporated by reference in
§060.17(1) or In Standard Methads far the Fxam-
ination of Water and Wastewater, 16th Edition,
(1885), Method 303F as Incorporated by ref-
erence in §60.17, N

8, Calculations

8.1 Dry Gas Volume. Us!ng the data from
this test, calculate Vey wi), the dry gas sample
volume at standard condltions as outlined in
Section 6.3 of Method 5.

8.2 Volume of Water Vapor and Moisture
Cantent. Using the total volume of conden-
sate collected during the source sampling,
calculate the volume of water vapor Ve s
and the mojsture content Ba, of the stack
gas. Use Equations 5-2 and §-3 of Method 5,

8.3 Stack Gas Velocity. Using the data
from this test and Equation 2-8 of Method 2,
calculate the average atack ges velocity.

84 Metals (Except Hg) in Source Sample.
84.1 Analytical Fraction 1A, Front-Half,
Metals (except Hg). Calculate separately the
amount of each metal collected ln Sample
Fraction 1 of the sampling train using the

following equatlon:
Eq. 28-1

Mg=Cai Fa Va1

where:

Mn=Total mass of each metal (except Hg)
collected In the front half of the sam-
pling train (Sample Fraction 1), p g.

Ca=Concentration of metal in Analytical
Fraction 1A as read from the standard
curve, ug/iml.

Fa=Dilution factor (Fa = the inverse of the
fractional portlon of the concentrated
sample in the solution actually used in
the instrument to produce the reading
Cai. For example, if a 2 ml aliquot of Ana-
lytical Fraction 1A Is diiuted to 10 ml to
place it in the calibration range, Fy = 5§).

Veoir,1=Total volume of sample solu-
tion {Analytical Fraction 1), ml.

B.41.1 If Analytical Fractlons 1A and 2A
are combined, use proportional aliquots,
Then make appropriate changes in Equations
20-1 through 25-3 ta reflect this X

8.4.2 Analytical Fraction 2A, Beck-Half,
Metals {(except Hg). Calculate separately the
amount of each metal collected in Fractan
2 of the sampling train using the fallowing
equation.

Muw=Caa Fy Vy

‘where:

Muw=Total mass of each metal (except Hg)
collected in the back-half of the sam-
pling train (Sample Fraction 2), p g.

Ce=Concentration of metal in Analytical
Fraction 2A as read from the standard
curve, (pg/ml).

Fe=Aliquot factor, volume of Sample Frac-
tlam 2 divided by volume of Sample Frac-
tion 2A (see Section 5,3.4.)

Eq. 20-2

PL. 60, App. A, Meth. 29

Ve=Toatal volume of digested seonple solution
(Analytical Fraction 2A), ml {see Section
3.3.4.1 or 5.3.4.2, as applicable).

8.43 Total Train, Metals {except Hg). Cal-
culate the total amount of each of the quan-
tified matals collected in the sampling train
as follows:

Mi=(Mn - Mon) + (Mon — Maes)  Eq. 28-3

where:

M,=Total mass of each metal (separately
stated for each metal) collected in the
sampling train, pg.

Mm=Blank correction value for mass of
metal detected in front-half feld reagent
blanic, pg.

Mup=Blank correction value for mass of
metal detected Ln back-half fleld reagent

blank, pg.
8.4.3.1 If the measured blank value for the

front half (Mp.) is in the range 0.0 to “A™ ug
jwhere “A” pg the value determined
by multiplying 1.4 pg/in2 times the actual
area in in.? of the sample filter], use M o to
correct the emission sample value (Mg, ); If
Mo exceeds “A™ ug, use the greater of 1 ar
I:

1L “A” ug.

IL the lesser of (a) M s, or (b) 5 percent of
M.

If the measured blank value for the black-
half (Mye) I8 In the range 0.0 ta 1 pg, use My
to correct the emission sample value (M w); if
Mus) excoeds 1 pg, use the greater of | or II:

L 1pg.

IL the lesser of (a) Muw or (b} 5 percent of
Mea.
8.5 Hpg in Source Sample,

8.5.1 Analytical Fractlon IB; Front-Half
Hg. Calculate the amount of Hg collected in
the front-half, Sample Fraction 1, of the
sampling train by using Equation 28-4;

ER25APS6.005

where:

Hgo=Total mess of Hg collected In the front-
half of the sampling train (Sample Frac-
tion 1), ug.

Qn=Quartity of Hg, pg, TOTAL in the ALI-
QUOT of Analytical Fraction IB selected
for digestlon and analysis.

8.5.1.1 For example, if a 10 ml aliquot of

Analytical Fraction 1B is taken and digested

ard analyzed (according to Section 5.4.3 and

1ts NOTES Nos. 1 and 2), then calculate and
use the total amount of Hg [n the 10 ml ali-
quot far Qp.

Vs i=Total volume of Anatytical Fraction 1,
ml.

Vna=Volume of allquot of Analytical Frac-
tion IB analyzed, ml.

85.1.2 For example, if a 1 ml allquet of

Analytical Fraction 1B was diluted to 50 ml
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with 0.15 percent HNO, as described in Sec-
tion 5.4.3 to bring it into the proper analyt-
ical range, and then 1 ml of that 50-ml wa di-
gested acco to Sectlon 5.4.3 and ana-
lyzed, Vi would be 0.02 mL

8.5.2 Analytical Fractions ZB, 3A, 3B, and
3C; Back Half Hg.

8.3.2.1 Calculate the amount of Hg col-
lected in Sample Fraction 2 by using Equa-
tlon 29-§:

ER25AP86.006

where:

Hgua=Total mass of Hg collected in Sample
Fraction 2, pg.

Quo=Quantity of Hg, pg. TOTAL in the ALI-
QUOT af Analytical Fractien 2B selected
for digestion and analysis,

ER25APEE.007

where:

Hp:ayanc=Total mass of Hg collected sepa-
rately in Fraction 3A. 3B, or 3C, pg.

Quoianc=Quantity of Hg. ug, TOTAL, sepa-
rately, in the ALIQUOT of Frac-
tion 3A, 3B, and SC selected for digestion

and analysls, (see notes in Sec-
tions 8.5.1 and 8.5.2 describing the quan-
tity Q" and calculate similarly).

Voaanc=Volume, separately, of Analytical
Fraction 3A. 3B, or 3C anal; , ml (see
previcus notes in Sections B.5.1 and 8.5.2,
describing the quantity "'V and cal-
culate similarly).

Vaniaua pcy=Total volume, separately, of Ana-
lytical Fraction 3A, 3B, or 3C, ml.

8,523 Calrulate the totel amount of Hg
collected in the back-half of the sampling
train by using Equation 29-7:

Hgeu=Hgua+Hguna +Hgmup+Hgaese  Eq. 29-7

where:

Hgm=Total mass of Hg collected in the back-
half of the sampling traln, pg.

8.5.3 Total Train Hg Catch, Calculate the
total amount of Hg collected in the sampling
train by using Equation 29-8:
Hg:=HBa-Hgns)+(Hge -Hgus)  Eq. 20-8
where:

Hg,=Totel mass of Hg collected in the sam-
pling train, pg.

Hgen=Blank correction value for mass of Hg
detected in front-half fleld reagent
bhlank, pg.

40 CFR Ch. | (7-1-99 Edition)

85.2.1.1 For example, if a 10 ml aliquot of
Analytical Fraction 2B is taken and digested
and analyzed (eccording to Section 5.4.3 and
its NOTES Nos. 1 and 7), then calculate and
use the total amount of Hg in the 10 ml ali-
quot for Qunz.
Vionz=Totzl volume of Sample Fractlon 2,

ml

Vrp=Volume of Analytical Fraction ZB ana-
lyzed. ml.

8.5.2.1.2 For example, If 1 ml of Analytical
Fraction 2B was diluted to 10 ml with 0.15
percent HNO; as described in Section 5.4.3 to
bring it into the proper analytical range, and
then 5 ml of that 10-ml was analyzed, V s
would be 0.5 ml.

8.5.2.2 Calculate each of the back-helf Hg
values for Analytical Fractions 3A, 3B, and
3C by using Equation 28-6:

Hgup=Blank correctlon valus for mass of Hg
detected in back-half fleld reagent
blanks, pg.

854 If the total of the measured blank
values (Hgmn+Hgms) is in the range of 0.0 to
0.6 pg, then use the total to correct the sam-
ple value {Hga+Hgw, ); IF it exceeds 0.6 pg, use
the greater of 1, ar IT:

L 0.6 pg.

IL. the lesser of (g) (HE ew+Hgew). or () 5
percent of the sample value {(Hge, +Hges)

8.6 Individual Metal Concentrations in
Stack Gas. Calculate the cancemtration of
each msetal in the stack gas (dry basis, ad-
justed to standard conditions) by using
Equatlon 28-9:

ER25AP9E.008

C.=Concentration of a metal In the stack
gas, mg/dscm.

K4=10-3 mg/ug.

M,=Total mass of that metal collected in the
sampling train, pg:-(substitute Hg, for M,
for the Hg calculation).

Voxeyy=Volume of gas sample as measured by
the dry gas meter, corrected to dry
standard condltions, dscm.

8.7 Isokinetic Varlation and Acceptable

Results. Same as Methad 5, Sections 6.11 and

6.12, respectively,
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AFPENDIX B—PERFORMANCE SPECIFICATIONS

Performance Specification 1—Specifications and test pro-

cedures for opacity continuous emission monitoring
systems in stationary sources

Parfamm Specification 2—Sperifications and test pro-
cedures for 502 and NO, continuous emission mon-
ftaring systemns in stationary sources

Performance Specification 3—Specifications and test pro-
cedures for Gz and CO; continuous emisafon men-
itoring gystems in statienary spurces

Performance Specificution 4—Speciﬁcalilmandmpm-
cedures for mrbon nmmxlde eunlnmws emission
moaitoring systems

Performance Specification 4A-—Specﬁhaﬁam and test
Mmfwmmmmmm

tnonitering systems in stationary sources

Performance Specification 5—Specifications and test pro-
cedores for TRS continmous ernission monitoring
systems in stationary sources

Performance Specification 6—Sperifications and test pro-
wﬁmfmcmmmﬁsﬂmmmk«rﬁrgm
lems in Sources

Performance Specification 7—Sperifications end tost pro-
cedures for hydrogen sulfide comtimuons emission
monitoring systems in stationary sourees

PERFORMANCE SPECIFICATION |—SPECIFICATIONS AND
TesT PROCEDURES FOR OPACTTY CONTINUOUS EMIs-
SION MONITORING SYSTEMS IN  STATIONARY
SOURCER

V. Applicability and Principle

L1 Applicebility. This specification comains requine.
mmfwrhedmgn.pufwmn::.andinmﬂmhnufm-
strurents for opacity cominuons emission
tems (CEMS’a) and data computation foreval-
uating the acceplability of a CEMS. Certain desipn re-
quueumusmdmwmdmesemhlmhadmthlsqnd
ﬁwmmymapplywnﬂlummdmgmlnmh
imstances, equivalent design requirements and test proce-
dures may be used with prior approval of the Adminis-
tEtor,

PerﬁotmmSpcciﬂuﬁonI(Psl)nppliumopwity
mounitors installed after March 30, 1983, Opacity monitors
installed before March 30, 1983, are required to comply
with the provisions and requirements of PS 1 except for
the following:

(a) Section 4. *'Installation Specifications,

{b) Sections 5.14, 5,1.6, 5.1.7, and 5.1.8 of Sestion §,
**Design end Performance Specifications.™

{¢) Section 6.4 of Section 6 *‘Design Specifications
Verification Procedure.”

An oparcity monitor installed befowe March 30, 1983,
nced not be tested 1o demonstrate compliance with PS 1
unless ection other than the pro-
timigation of PS ). If an existing monitor is replaced with
a new monitor, PS 1 shall apply except that the new man-
itor may be located at the old measurement location re-
gardless of whether the locstion meets the requirements of
Section 4. If 8 new measurement location is to be deter-
mined, the new location shall meet the requirements of
Section 4.

1.2 Prineiple. Theopamyul'parna.llatemmrm
stack emissions is cor itored by a meamre-
mmsystambamdupmth:pnmmleofuammeny
Light having specific spectral characteristios is projected

from 2 lamp through the effluent fn the stack or duct, and
the intensity of the projected light is measured by a sen-
sor. The projected light is ettermated because of ebsorp-
tion and scattered by the particulate matter in the efflvent;
the percentage of vigihle light attenuated is defined as the
opacity of the emission. Transparent stack emissions that
do not atterwate light will have & transmittance of 100
percerd or an opacity of zero percent. Opaque stack emis-
sions that attenuate all of the visible light will bave a
transmittance of zevo percerd or an opacity of 100 per-
cent.

This specification establishes specific design criteria for
the transmissometer system. Any opacity CEMS that s
expected to meet this specification ia firt checked to ver-
ify that the design epecifications ere met. Then, the opas-
ity CEMS is calibrated, installed, end operated for a spee-
ified longth of time. During this specified time perind, the
system is cvalusted to determine confarmance with the
established performance specifications.

% Deflnitions

2.1 Continuous Emission Monitoring System. The
total equipment required for the determination of apagity.
The system consists of the following majer subsystems:

21.1 Sample Interface. Thal portion of CEMS that
protects the analyzer from the effects of the stack effluent
und aids in keeping the optical surfaces clean.

2.1.2 Amalyzer, That portion of the CEMS that senses
the pollutant and generates an cutput that ks a fimetion of
the opacity.

Z13 Data Recorder. Thal portion of the CEMS tha
provides g permanent record of the amalyzer outpt in
terms of opacity, The data recerder may include anto-
matic data-rechuction capabilittes.

22 Trunsmissometer. That portion of the CEMS that
inciudes the sample interface and the analyzer.

23 TrmmumncThcﬁ'amnnol‘lmdemliglnthm
i8 trensmitted through an optical medivm,

24 Opacity. The fraction of incidem light that is at-
tenualed by an optical medivm. Opacity (Op) and trans-
nnuume('l‘r)mreMbrW[-Tr

25 Optical Density. A i measure of the
omourd of incident light attemuated. Optical density (DD} is
related to the transmittance and opacity as follows:
D="+logio Tr=-log1o (1-Op).

A7 Mean Spectral Response. Thwuwlmgththalu
the arithmetic aean valee of the wavelength distribugion
for the cffective spectral response curve of the fransmis-
BOMELET.

28 Angle of View. The angle thal contains all of the
radiation detected by the photodetector assembly of the
analyzer ot a level greater than 2.8 percenl of the peak
detectar response.

29 Angle of Projection. The angle that contains all of
the radiation projected from the Iamp assenthly of the an-
alyzer at a lovel of greater than 25 percent of the peak
illuminance.

2.10 Span Value. Thke opacity value at which the
CEMS is set to produce the maximmm data display output
as specified in the applicable subpart,

2,11 Upscale Calibration Valve. The opacity value m
\vhlchncalihmbnnhckufﬂuCEMSisperformdhy
simulating &n upscale opacity condition as viewed by the
receIver.
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212 Calibration Error, The difference between the
opagity values indicated by the CEMS ard the known val-
ws of p series of calibration attenuators (filters or
screens).

213 Zaero Drifl. The difference in the CEMS output
readings from the zvo calibration value afier a atated pe-
riod of normal continuous operation during which no un-
scheduled maintenance, repair, or adjustment took place.
A calibration value of 10 percomt cpacity ar less may be
psed in place of the zero calibration valne,

214 Calibration Drift. The difference in the CEMS
outpul readings from the upseals calibmtion valus after e
stated period of narmal comtimmous cperation during
which no unscheduled maintenance, repair, or adjustmen
took place.

215 Response Time. The emount of time it takes the
CEMS to display on the dura recorder 95 percent of a
step change in opacity,

216 Conditioning Period. A period of tme (168
hours mininim) during which the CEMS is operated
ﬂtbmnanymschednledmemwpamaadjusl
ment prior to initiation of the operational test

217 Operationa! Test Period, A period of time (168
hours) during which the CEMS is expected to operate
any unscheduled maintenance, repair, or adjustment,

218 Path Length. The depth of cfflucnt in the light
beam between the receiver and the transmitter of a single-
pass transmissometer, or the depth of offluent between the
wansesiver and reflector of a dovble-pass tramsmis-
someter. Two path lengths are references by this speci-
fication as follows:

2.18,1 Monitor Path Length. The path length (depth
of effluert) at the installed location of the CEMS.

2182 Emission Outlet Path Length. The path leagth
(depth of effluent) at e location where emissions wv re-
leased to the For noncircular  outlets,
D~2LW}{L+W), where L is the lepgth of the outlst
and W is the width of the catlet, Note that this definition
does noz apply to pressure baghorse outlels with multiple
atacks, side discharge vents, ridge roof monitors, ctc.

3. Apparatus

3.1 Opacity Contimious Emission Monitoring System.
Any opacity CEMS that {s ¢xpected to meet the design
and performance specifications in Section 5 end g suitable
data recorder, such gs an analog sirip chanl recorder or
other suitable device (e.g.. digital computer) with an input
sigal range compatible with the analyzer cutpn.

32 Calibretion Attenuators. Minimum of three. These
ettenuators must be optical filters or screens with neutra]
spectrel charscteristics selected and calitruted according
to the procedures in Sections 7.1.2 and 7.1.3, and of suffi-

cient size o attenuate the entire light beam received by
the detector of the trensmissometer.

3.3 Upscale Calibration Value Attennator. An optical
filter wilh neutral spectral characteristics, a screen, or
ather device that produces an opacity value (corrected for
path length, if necessary) that is greater than or equal to
the applicable opacity standard but less than or equal to
one-half the applicable instrument span value.

34 Calibration Spectrophotometer. A laboratory
spectrophotometer meeting the following minimum design
specifications;

Parameter

Wavealangth 7ange ......een
Deteclor angle of view ...........
ACOUTECY corsmnmsmmmmssmsmnnsss | <15 percant transmittance,

4, Instaflation Specifications

Install the CEMS at & location where the opacity meas-
urements are raprésentative of the total emisslons from
the affected facility. These requirements can be met as
follows:

4.1 Measurement Location. Select & measurement lo-
cation that is (a) downstream from all particulate control
equipment, (b) where condensed waler vaper is not
present, (c) free of interference from ambient light (appli-
cable only if transmissometer i8 responsive to amblem
light), and (d) accessible in order to permit noutine niin-
tenance. Accessibility is an important criterion because
easy access for lens cleaming, alignment checks, calibre-
tion checks, and blower naintemarce will kelp assore
quality data.

4.2 Measutement Path, The primary congemn in locat-
ing a transmissoimeter is determining a location of well-
mixed stack gas. Two factors contribute to complete mix-
ing of cmission gases: turbulence and sufficient mixing
time. The criteria listed below define conditions under
which well-mixed emissions can be expected.

Select a measurement path that passes through a cen-
ttmdalmeaequa!lolSpemmﬂoflhemsmhmAddl
tional or modifications must be met for cer-
tain localions es follows:

4.2.1 If the location s in a straight vartical section of
atack or duct and I3 less than 4 equivalent diameters
downstream from a bend, use a path that is in the plam
defined by the upstream berd (see Figure 1-1).

422 If the location i8 in a straight vertical section of
stack or duct amd is less than 4 equivalent dizmeters up-
stream from a bend, use a path that is In the plane de-
fined by the bend (see Figure 1-2).
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4.2.) If the location is in & soaight vertical saction of
stack or duct and is lens than 4 diameters downstream emd
is also less than | diameter upstream from a bend, use
a path in the plane defined by the upstream bend (see
Figure 1-3).

424 If the location is in & horizontal section of duct
and {3 al lcast 4 diameters downstream from a vertical
bend, use a path in the hosizontal plane that is between
onc-tifrd and one-half the distance up the vertical axis
from the boitom of the duct (sec Figure 1-4).

4235 If the location i in 2 horizontal section of duct
and i3 less than 4 diameters downstream from a vertical
bend, use a path in the horizonta! plane that is between
one-half and ¢wo-thirds the distance up the vertjcal axis
from the bottom of the duct for upwerd flow in the verti-
cal section, and iv between one-thind and one-half the dis-
tanca up the vertical axis from the bottom of the duct for
downward flow (Figure 1-8}.

43 Altermative Locatiors mmd Measurcrment Paths.

Other locations and paths may be selected
by demonstrating to the Administrator thar the average
opacity measured at the altermative Jocation or path is
equivalent to the opacity as d & a location meel-
ing the criterin of Sections 4.1 and 4.2, The opacity at the
alternative location is considered equivalent if the average
valoe measured at the alternative location is within the
range defined by the average measured opacity +10 per-
cem ot the jocation meeting the installation criteria in
Section 4.2, or if the difference between the two everage
opacity values is less than 2 percent opacity. To conduct
this demonstretion, measure the opacities at the two loca-
tious or paths for 8 minimum perlod of 2 howrs and com-
pare ihe results. The opacities of the two locations or
paths may be measured af different times, but must be
measured i the same process operating conditions. Alter-
native procedures for ining acceptable locations
may be used if approved by the Administrator.
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5. Dezign and Performance Specifications

5.1 Design Spevifications. The CEMS for opacity
shall comply with the following deslgn specifications:

5.1.1 Peak and Mean Spectral Responses. The peak
and mean spectral responses must occur between $00 nm
and 600 nm. The response at any wavelength below 400
mm or above 700 nm shall be Icss than 10 percen of the
peak spectral response.

5.12 Ange of View. The total angle of view shall be
no greater than 5

513 Angle omejumm The tota! acgle of projec-
tion shall be o groater than 5

514 Optical Alignment Sight. Each analyzer must
provide some method for visually determining that the in-
strument is optically aligned. The method provided must
be capzblc of indicating that the unit is misaligned when
an error of +2 pepcent opacity occurs due to misalignment
at & monjtor path length of 8 meters, Instruments that are
eapable of providing en ebsolute 2o check while in op-
cmmnouamckordwlwnhcﬁ’hmmmm.andwhih
maintaining the same optical elignment during measure-
ment and celibmation, need not meet this requirement
(c-g., Bome **zero pipe'” units

5.1.5 Simulated Zero and Upscele Calibration System.
Each malyzer must irclude a calibration system for st
lating @ zero (or no greater than [0 percemt) cpacity and
en upscale opacity valuc for the purpose of performing
periodic ckecks of the transmissameter calibration while
nnauopmsmckormmiswm:mﬁmsymmwﬂl

dc.auaminﬁnmasym:lwckuflhaamlm
feernal aptice and all electrenic cirouitry including the
lamp and phatodstector assembly.

516 Access to External Optics. Each amalyzer mmust
provide a means of access to the optical surfaces exposed
to the effluent stream in order to permit the aurfaces to
be cleaned without requiring removal of the it from the
source mounting or without requiring optical realignment
of the unit.

5.1.7 Automatic Zero Compensation Indicator. If the
CEMS has a feature that provides automatic zero com-
pensation for dint ascumulation on exposed optical sur-
faces, the system must also provide some means of indi-
cating when a compensation of 4 percem opacity has been
exceeded. Thiv indicator shall be at a Jocation accessible
to the operetor (2.8, the data output terminal). During the
operational test period, the system must previde some
means (manual or amomated) for determining Ume actum)
amount of zero compensation at the specified 24-hour in-
tervals so that the actual 24-hour zero drifl cam be deter-
rained (see Section 7.4.1).

318 Slotted Tube. For transmissometers thmt use
slotted tubes, the length of the slotted partion(s) must be
equal to or greater than 90 percent of the ¢ffiuont path
lemgth (distance between duct or stack walls). The slotted
tube must be of sufficient alze and orientation so as oot
o interfere with the free flow of effluent through the en-
tire optical volume of the transmissometer photodetector.
The must also show that the tranemis-

light refl As 8 minimum, this
damonstration shall consist of laboratury operaticn of the
transmissometer both with and without the slotted tube in
position.

Should the oporator desire to use & alamted tube design
with a slotted portion equal 1o or less than 90 percent of
the monitor path length, the cperator must demonstrate to
the Administrator that acceptable results can be obtained.
As a minirnmn demonstration, the efluent opactty shall

be measured using both the slotted tube instrument and
another instrument meeling the requirement of this speci-
fication but not of the slotted tube deslgn. The measure~
ments musl be marde at the same location apd at the same
process operating conditions for @ minimwm period of 2
hours with each instrument. The shorter slotted tube mmy
be used if the average opacity measured is equivalem to
the opacity measured by the nonslotted tube design. The
average opacity measured is equivalent if it is within the
opacity rapge defined by the average opacity value £10
percent measured by the nonsloned tube design, or if the
difference between the average opacities is less than 2
percent opasity.

5.19 Extera! Calibration Filter Access (optiomal),
Pravisions in the design of the trazsmissometer to accom-
modate an external calibration filter assembly are rec-
ommended. An ndequate design would permit occasional
use of external (i.e., not intrinsic to the instrument) ncu-
tral density filters to assess monitor operation.

52 Perfonmance Specifications. The opacity CEMS
sgpecifications arg Hatad in Table 1-1.

6. Design Specifications Verificatlon Procedure

These procedures will not apply to all instrument de-
signs and will requive modification fn pome cases; alf pro-
cedural modifications are subject to the approval of the
Administrator,

Test each analyzer for conformance with the design
specifications of Sections 5.1.1-5.1.4, or obmin a cenifi-
cate of conformance from the analyzer manufactiver as
follows:

6,1 Spectml Response. Obtain detector response, lamp
emisaivity, and filter transmittance data for the compo-
nents used in the measurement system from their respec-
tive mmmfacturers, and develop the effective gpectral re-
sponse curve of the transmissameter, Then determine and
report the peak spectral length, the mean
Mmemﬂamﬁudthﬁmm
at any wavelength below 400 mm und above 700 nm ex-
pressed as a percentage of the peak response,

Aligmatively, conduet a labaratory measurement of the
instrument’s spectral respanse curve. The procedures of
this laboratory evaluation are subject to approval of the

TABLE 1-1—PERFORMANCE SPECIFICATIONS

Spacifications
. | <3 percent opacity.
510 seconds.
. | 5188 houre.
<168 hours.
3 2 21 pacily
6. Calibration drifi (24-hour) ...... | <2 percant opacity,
7. Data recorder resolufion .........| <0.5 percent opacity,
Exptmed 45 the value of the msan
and the absolute value of the ¢confidence clant,

62 Angle of View. Set up the receiver gs specified
by the mamufacturer’s written instructions. Draw an arc
with radius of 3 meters in the horizonte) direction. Using
a small (less than 3 cemtimeters) nondirectional light
source, measure the receiver response at S-centimeter in-
tervals on the arc for 30 centimeters on either side of (e




mlmlm:lhemspmseofﬂmmd\wasnﬁmwof

viewing engle (26 centimeters of arc with a radius of 3

meters equals § degrees), report reletive angle of view
curves, and determine and report the angle of view,

6.3 Angle of Projection. Set up the projector as speci-
fied by the manufacturer’s written instructions. Draw an
gre with a radius of 3 meters in the horizonial direction.
Using a smali (less than 3 centimeters) photoelectric liph
datector, measure the light intensity a1 S-centimster inter-
vals oo the arc for 30 cemimetars an either side of the
light gource centerling of projection. Repeat the test in the
vertical direction. Then for both the horizomtal and verti-
cal directions, calcolate the responss of the phaloelestric
detector ws 6 function of the projection angle (26 conti-
meters of arc with a radius of 3 nreters cquals 3 degrees),
report the relative angle of projection curves, and deter-
mine and report the angle of profectian.

64 Optical Alignment Sight. In the laboratory set the
instrument up a8 specified by the manufacturer’s written
instructons for o monitor path length of B meters. Alige,
zero, and span the instrument. Ingert an attenuator of 10
percent {nomiinal opacity) inte the instrmment path length
Slowly misalign the projecior unit by rotating it until &
mﬂmmmganwsh:ﬂuf?mcmwﬂywobmned

native to abave), Obtain from the maxmfacturer a certifi-
cate of conformance stating that the firm analyzer mn-
domly sampled from cach month’s prexiuction was tested
according to Sectlons 6.1 through 6.4 and satisfactorily
met all requirements of Section § of this specification. If
any of the requirements were ol et, the certificate must
state that the entire momh's amalyzer production was
resampled agcording to the military standard 105D sam-
pling procedure (MIL-STD-105D) inspection level I}
was retssied for each of the applicahle requirements under
Section 5 of this specification; and was determined to he
acceptable under MIL-STD-105D procedures, accepiable
uality level 1,0, The certificate of conformance must in-
clude the results of each test performed for the analyzer(s)
sampled during the month the analyzer being installed
was produced.
1. Performance Specificcaion Verification Procedure

Test each CEMS thar conforms to the design spevifica-
tions (Sectien 5.1) using the follewing procedures to de-
termine conformance with the spevifications of Table I-
1. These tests arc to be perfarmed using the data recond-
img system to be employed during monitoring. Prior up-
proval frum the Administrazor is required if different data
recording systems are used during the perfomunce kst
and manitor

monitoring,

7.} Preliminary Adjustmenis emd Tests. Before install-
ing the system on the simck, perform these steps or tests
at the affected facility or in the manufacturer’s laboratory.

7.1.1 Equipment Preparation. Set up and calibrate the
CEMS for the monitor path length to be used i Ihe in-
atgllation as specified by the i *s written -

structions. For this specification, the mounting digtance
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between the transmitter and receiverfreflector unit at the
source must be d prior to performing the calibra-
tions (do not use distances from engineering drawings). If
the CEMS has amtomatic path length adjustment, follow
the manufacturer's instructions to adjust the signal output
fram the analyzer in order 1o Yyield results based on the
emission omlel path length. Set the instrument and data
recording system ranges so that maximum instrument out-
put is within the span range specified in the applicable

Align the instrument so that maximum system résponse
iaabmnwddwh!gam(mupmle)ahwkperfnrmd
across the simulated monitor path length. As part of this
alignment, include rotzting the reflector unit {detectar unit
rmshghmmm)mmmsmmlﬂmponnof
maxitmm nt i3

Followﬂwmnufacunvr‘smﬁmmmmﬂspan
the instrument. Perform the zzro alignment adjustment by
balancing the response of the CEMS so that the simulated
#ero check coincides with tbe sctwal zero check per-
formed across the simulated monitor path length. At this
tinre, measure and record the indicated upscale calibration
valus. The caiibration value reading most be within the
required opacity range (Section 3.3).

7.12 Calitvation Attenuator Selection, Based on the
span value specified in the epplicable subpart, select a
minimum of three calibration attenuators {low, mid, end
high range) using Table 1-2.

If the system iz operating with automatic path length
compengation, calculate the attepuator valuss required to
obtain a system responss equivalent to the applicable val-
wes shown in Table 1-2: wse Equation 1-) for the conver-
sion. A scrics of fillers with nominal optical density
(opacity) vales of 0.1(20), 0.2(37), 0.3(50), 0.4(60),
0.5(68). 0.6(75), 0.7(80), 0.8(84), 0.9(B8), and 1.(%0) are

ly available. Within this limitation of filter
gvailahility, selest the calibration attenuators having the
valoes given in Table 1-2 ar having values closest to
those calculated by Equation 1-1.

Di=D: (Li/Ly) Eq. 1-1

TASLE 1-2—REQUIRED CALIBRATION
ATTENUATOR VALUES (NOMINAL)

Galirated afteruator optical dansity
Sgan W (equivamm upadg in parenthosis}—
Low-renge | Mid-range | High-range
0.08 (1) 0.1 (20} 0.2 30
1 {20} 0.2 (37) 0.3 (50)
0.1{20){ o02(37) 03(50)
0120} o0a@Go)| 0480
0.1 {20} 0.3 (30} 0 6 75}
0.1{20)] 04O} 07D
0.1 (20} 0.4 (60)| 0.9 (87.5)

Where:

Dy=Noudnal optical density value of required mid. low,
or kigh range calibration attenuators.

Dz=Desired attenuator optical density outpud value from
Table 1-2 at the span required by the applicable sub-
parn.
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Li=Manitar path leagth.
La=Emission outlet path length.

71.3 Amxamr(.‘alibmwu. Select a laboratory cali-

phs g the specifications of

Secuma 3.4, Using this cal:brmtm spectrophotometer,
calibrate the required filtors or screens. Make measure-
raents et wavelength intervals of 20 nm or less. As en al-
teTnative use the calibration spectrophotometer
to measure the C.1LE. Daylight ¢ lumineus trapsmittance of
the attenuators. Check the attemuators several times, at
different locations on the attermatar,

The atteruator manufacturer must specify the period of
time over which (he attenuator values can be considered
stable, as well as any special handling end sforing proce-
dures required to enhance attenuator stability, To sssure
stability, recheck attenuator valuss af intervals less than or
equal to the period stability guaranteed by the mamifac-
turer. Recheck at Ieast every 3 months, If desired, per-
fmmthcmhilnycheckswhbaninsmmu(my)
other than the calibration spectrophotometer. This
myinm’mnemms&bealugh—qmlnylnbmhrymsmls-
sotneter or . snd the same instrumemt
unmlaiwaysbemedﬁrthnmhh!y:hecks If a sscond-
ary instroment is to be used for swhility checks, the value
of the calibrated attenuator must be measured on this sec-
ondary instrument immediately following initial calibra-
tion. If over a period of time an attemuator value chamges
by more than +2 percent opocity, recalibrate the attenu-
atar on the calibration spectrophotometer or replage it
with 8 new attenmator,

if this procedure is conducted by the filter or screen
manufacturer or by en independent labomatory, obtein a8
statement certifying the values and certifying that te
speeified procedure, or equivalent, is used

10

7.1.4 Calibration Ervor Test. inser! the calibration at-
temuators (low, mid, and high mnge) in the transmis-
someter path 8t or es near the midpoint of the path as fea-
gible. Place the attenuator in the measurement path a1 a
point where the effluent will be measored; ic., do mot
place the calibration attenuator in the instrumem kousing.
If the instrumem mamufacturer recommends 2 procedure
wherein the attenuators are placed in the instrument kous-
ing, the mamufacturer must provide data showing this al-
temative procedure is scceptable. While inserting the at-
temuator, assure that the entire bepm recolved by the de-
tector will pass through the atteruator and that the attemy-
ator is inserted in a manner which minimizes interference
from reflected light. Meke a total of five nonconsecutive
readings for each filter. Record the monitoring system
output readings in pevcent opacity (see example Figure 1--
6). Then, if the path length is oot adjusted by the meas-
urement system, subtract the actual calibration attenmator
value from the value indicated by the mcasuroment sys-
tem recarder for each of the }5 readings obfained. If the
path length is adjusted by the measurcient system, sub-
wacy the “‘path adiusted” calibration attemmator values
from the values indicated by the measurement system re-
corder (the *‘path adjusted’’ calibration attenvator values
are calculated psing Equation 1-6 or 1-7). Calculate the
arithmetic mean difference, standard deviation, and con-
fidence coefficient of the five tests at each attenumor
value using Equations 1-2, 1-3, and 1-¢ (Sections B.1-
8.3). Calculate the sum of the absolute value of the miean
difference and the absolute value of the confidence cocffi-
cient for each of the three test attemuators: report these
three values as the calibration emmor.
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7.1.5 System Response Test. Insert the high-range
calibration aftenvator in the transmissometer path five
times, and record the ttme required far the system to re-
spond to 95 percent of final zero and high-remge filter

Insertilus.0055

7.2 Prelirainary Field Adjustments, install the CEMS
on the affected facility eccording to the mamdfacturer's
writlen instructions and the specifications in Section 4,
and perform the following preliminary adjustments:

7.2.1 Optical and Zero Alignment. When the facility
is not in operation, optically align the light beam of the
transmisgometer uponh the optical surface located Boross
the duct or stack (i.e.. the retroreflector or photodetectar,
as applicable} in accordance with the manufacturer’s in-
structions; verify the alignment with the optical alignment
sight. Under clear stack corditions, verify the zero align-
ment (performed fn Section 7.1.1) by assuring that the
momitaring system response for the simulated zero check
coincides with the actual zero measured by the transmis-
someter across the clear stack. Adjust the zero alignment,
il necessary. Then. after the affected facility has been
saried up and the effluent atream reaches notmal operat-
ing temperatire, recheck the optical alignment. If the opti-

12

valuss (see example Figure 1-7). Then calculate the mezn
time of the 10 upscale and downscale tests and report this
value as the syslem response bime.

cal alignment has shifted, realign the optics, Note: Carefil
cansideration should be given to whether a *‘clear stack™
condition cxists. It iv suggested that the atack be mon-
itored and the data oulput (instentaneous real-time basis)
be examined to determine whether flustustions from zero
opacity are pcenrring before a clear stack condition is as-
sumed to exist,

722 Optical and Zero Alignment (Altemative Proce-
dure). The procedure given in 7.2.1 is the prefemed proce-
dure and should be used whenever possible; however, if
the facility is operating and a zero stack condition cannot
practicably be obtained, use the zaro alignment cblained
during the preliminary adjustments (Scction 7.1.1) before
installing the transmissometer on the stack. After complet-
ing all the prelimipary adjustments end tests required in
Section 7.1, install the system at the source and align the
optics, i.e., align the light beam from the transmissometer
upon the optical surface located across the duct or gtack



in gccordance with the manufacturer’s instruction, Verify
the alignment with the optical alignmem sight. The zero
alignment conducted in this manner must be verified and
adjusted, if necessary, the first time @ clear stack cpndi-
tion is oblained afler the cperation test period has been
compleded,

7.3 Conditioning Period. After completing the prc-
limivary field adiustments (Section 72), operate the
CEMS aceording to the manufacturer’s imstructions for an
initial conditioning period of not less than 168 hours
while the source is operating. Except dirleg times of in-
strument zero and upscale ealibration checks, the CEMS
musl emlyze the effluent gas for opacity and produce a
permanent record of the CEMS ontpul. During this condi.
tioning period there nurst be o umscheduled maintenance,
tepair, or adjustment. Conduct daily zero calfbration and
upscale calibration checks; and, when accumulated drift
exceeds the daily operating limits, make adjustments and
clean the exposed optical surfuces. The data recorder must
reflect thess checks and adjustments. At the end of the
operational test period, verify that the instrument optical
alignment is corvect. If the conditioning period is imer-
rupled because of source breakdown {record the dates and
times of process sintdown), continee the 168-bour period
following resumption of source operation. If the condi-
tioning period i5 because of monitar fajlure,
restart the §68-hour conditioning period when the monitor
becomes operational.

74 Opentiomal Test Perlod, Afisr completing the
conditioning period, operate the system for an additiona!
168-kowr period. The 168-hour operational test period
nced oot follow immediately afler the 168-how condi-
tioning period. Except during times of instrumem zero
and upscale calibration chocks, the CEMS mupt apalyze
the effluent gas for opacity and must produse a permanent
record of the CEMS outpat. During this period. there will
be no unscheduled maintenance, repair, or edjustment.
Zoro and calibration adjustments, optical surface cleming,
end optical realignment may be performed (optional) caly
gt 24-hour fitervals or at such shorter intervals as the
manufacturer’s written instructions specify. Automatic
zero and calibration adjustments made by the CEMS

13
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without operatar intervention or initiation are aliowable at
any time, During the operational test period, record all ad-
justments, realigmments, and lens cleanings. If the oper-
ational test period is interrupted because of source break-
down, continue the 168-hour period following resumption
of source operation. If the teat perfod is interrupted be- |
cause of monitor failure, restart the 168-hour period when
the itor b peretional. Duying the operational
test period, perform the following test procedures:

74.1 Zero Drift Test. At the oiurset of the 168-hour
operationa) test period, record the initial sinlated zcro
(or no greater than 10 percend) and upscale opacity read-
ings (see exarple Figure 1-8). ARer each 24-hour inter-
val, check and record the final zero reading before any
optional or required cleaning mnd adjustment. Zero and
upscale calibration adjustments, optical muface cleaning,
and optical realignment may be performed only zt 24-
bour intervals {or at such shorter intorvals as the manufac-
turer’s written instructions specify), bt are opticnal
However, adfustments and cleaning must be performed
when the accumulated zero calibration or opscale calfbra-
tion drifl cxceeds the 24-hour drift specification (£2 per-
cemt opacity). If no adjustiments are made after the zero
check, record the final zero veading &s the initial zero
reeding for the next 24-hour period. If adjustments are
made, record the zero valve after adjustment as the initisl
zeto value for the next 24-hour period. If the instrument
bas an gutonmtic zero compensation feature for dirt aceu-
mulation on expased lenses and the zero value cannet be
measured befere compensation is entered, then record the
emeuni of gutomatic zero compensation (a8 opacity) for
the final zero reading of each 24-kour period. {List the in-
dicated zero values of the CEMS in parcnthesis.) From
for cach 24-bour period, Then calenlate the arithmetic
mean, standard deviation, apd confidence coefficient of
the 24-hour zero drifl and the 95 percent confidence inter-
val using Equations 1-2, 1-3, and [-4. Calculate the sym
of the ebsolute vaiue of the mean amd the absalute value
of Lhe confidence coefficient, and repont this value as the
24-bour zero drifl.
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1742 Upscale Drifl Test. At each 24-hour Interval,
afmrlhemmlxhrnmvn]mhasheeuctmkedmmy
optional or required ediustients have besn mede, check
end record the mimuiated upscale calibration value, If no
ﬁmheradjnmmmaremdnmth:mhhmnnmemm
this time, record the final upscale calibration value as the
initial upscale value for the next 24-hour period. If en in-
strument span adjustment s made, record the upscalc
vaiue after adjustiment as the initial upscale value for the
next 24-hour perfod From the initinl end final upseals
readings, calculate the upscale calfbration drift for each
2-hour period. Then calculate the arithmetic mean,
Mmﬂdcmﬂmanﬂmﬁdmwefﬁmmlofﬁnu-
bour calibration drifi and the 95 percent confidence fmter-
val using Equations 1-2, 13, and 1-4. Calculate the sum
of the ahsolute value of the mean end the absohde valve
of the confidence coefficicnt, and report this value es the
24-hour calibration drift.

8. Equations

8.1 Arithmetic Mean. Calculate the mean, X, of a set

of data as follows:

insertilluadB62A

where:
r=Number of data paints,
[
L w=Algebraic sum of the individual measure-
mens x;,
=]

82 Smtndard Deviation. Calculate the standard davi-
etien By as follows:

Inseriilui062C

83 Confidence Coefficient. Calculate the 2.5 percent
error confidence coefficient {one-tailed), CC. as follows:

insertillus0082D

Where:
0.975=t-value (see Tahle 1-3).

B.4 Emor. Calculate the error (Le. calibration emex,
zero drift, end calibration drift), Br, as follows:

ingertilusd0082E

TABLE 1-3—{-VALUES
0.875

ne 0.075 0975
2201
2,179
2.180
2.145

. 2131

*The vﬂmhﬂislahlemnlreaﬂymnmdfwn—1 de-
gmesof Use n equal to the mumber of individual val»
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8.5 Conversion of Opacity Values from Monitor Path
Length to Bmission Outlet Path Length, When the mon-
itor path length Is difftrent than the emission outlet path
length, use either of the following equations to comvert
from one basis to the other (this conversion may be auto-
malically calculated by the monitoring system):

1og(1-Op2)=(Lo/L1) log (1-Op:)
{Eq. 1-6}

Eq. 1-1)

DaALa/L) Dy

Where:
Opy = Opacity of the effluent based upom L ;.
Op; = Opagity of the effluent based wpon L 2.
Ly = Monitor path leagth,
La = Emissian cullet path length.
Dy = Optical density of the effiuent based upan L ;.
D; = Optical density of the effluent hased upon L 2.
9. Reporting
Repart the following (summarize in tabular form where

appropriate).

9.1 General information.

a. Fasility being monitored.

b. Person(s) responsible for opemational and condi-
tioning test periods and affiliation.

¢. Instrument manufactprer,

d. Instrument model mimber

e. lostrument serial pumber.

f manufagiured.

8 Schematic of monitoring system measurcment path
location.

h. Monitor pathlength, meters.

l.EuumanmmmpalhImgth.nm

J- System span valee, percem opscity,

k.UpscalccaIibmﬂunvn]wc.permlo]n:{

1. Calibrated Attenuztor values (low, :md, and high
range}, perocrl gpacity.
92 DwgnSpeclﬁmTﬂnRemlts.

©. Response above 700 am, percent of peak.

d. Response below 400 mm, percent of peak.

€. Towal angle of view, degrees.

f, Total angle of projection, degrees.

g Results of optical alignment sight test

b. Serial number, monthiyear of mamrfacturer for nmit
actually tested to show design confonmance.

9.3 PerfumlancaSpmﬁmm Test Resulis,

u. Calibralion eror. high-range, percent opacity,

b. Calibration error, mid-range, percent opacity,

<. Calibration crror, low-range, percent opacity.

d. Response time, seconds.

e. 24-hour zxro drift, percent opacity,

{ 24-our calitretion drift, percent opacity,

g Lens cleanings, clock time,

h. Optical afignment adjustments, clock time,

94 Statemems. Provide g statement that the comdi-
tioning and operational teat periods were completed ac-
cording to the requirements of Sections 7.3 end 7.4. In
this statement, include the time periods during which the
conditioning and operational test periods were conducted.

9.5 Appendix, Provide the data tabulations and cal-
culations for the above tabulated results,

10. Retest

If the CEMS operates within the specified performance

parameters of Table 1-1, the PS teats will be successfully
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concluded, If the CEMS [ails one of the preliminary tests,
make the necessary corrections and repeat the perform-
ance testing for the failed specification prior to conduct-
ing the operational test period. If the CEMS fails to meet
the specifications for the opcratiomal test period, make the
recessary corrections and repeat the opemtional test pe-
riod; depending on the comrection made, it may be nec-
mymmpmlﬂmdmmaudmlmmwypzrfomanoe

lI Biba'logmpfzy

| Statistics. Dopartment of Commerce.
Natlonal Bureau of Standards Handbook 91, Paragraph 3
214 1963, pp. 331,

12, Performance Specifications for Stationary-Source
Monitoring Systems for Gases and Visible Emissions.
U.S. Environmemtal Protection Agency, Research Triangle
Park, NC. EPA-650/2-74-013, January 1974,

PERFORMANCE SPECIFICATION 2—SPECIFICATIONS AND
TEST PROCEDURES FOR $Oa2 AND NQ, CONTINUOUS
EMISSION MONITORING SYSTEMS IN STATIONARY
SOURCES

1. Applicabiitty and Principle

L1 Appllcability. This specification is to be used for
evaluating the acceptability of §02 and NO, comimous
emission monitering systems (CEMS’s) at the rime of or
soon after installation and whenever specified in the regn-
lations, The CEMS may include, for corzin stationary
sources, i diluent (02 or CO» ) monitor.

This specification is pot designed to evaluate the in-
stalled CEMS performance over an extended period of
time nor does it identify epecific calibration tcohniques
and other auxiliary procedorcs to assess the CEMS per-

operator, however, is re-
spansiblc to properly calibrate, mainmin, and operate the
CEMS. To evaluate the CEMS performance, the Adminis-
trator may require, vnder Section 114 of the Act, the ep-
erator to conduct CEMS performance cvaluations at other
times besides the initial tcst. See § 60.13{(c}.

12 Principle. Installation and measurement location
test procedures, and date reduction procedures s in-
cluded in this specification. Releremme method tests and
calibration drift tests are conducted to determined con-
formance of the CEMS with the specification.

2. Definitions

2.1 Continuous Emission Monitoring System. The
total equipment required for the determination of & gas
concentration or emission rate, The system consists of the
following major subsystems:

21,1 Sample Interface. Thal portion of ths CEMS
used for ane or maore of the fallowing: sample acquisition,
ssmple transportation, and sample conditioning, er protec-
tien of the monitor from the effects of the stack effluent.

212 Pollment Analyzer. That pottion of the CEMS
that genses the pollutant gas and generates an output pro-
portional to the gas concentration,

2.1.3 Diluent Analyzer (if epplicable). That portion of
the CEMS that senses the diluent gas (e.g., COy or Oz)
aud gencrates an output propartioml to the gas cancentra-
tion.

214 Daw Recorder. That portien of the CEMS that
provides a permmanent record of the mnslyzer outpn The
datg recorder may inchude automatic data reduction capa-
bilities.
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2.2 Point CEMS. A CEMS that measures the gas con-
cenfration cither a1 a single poimt or along a path equal
0 or less than 10 percent of the equivalent diameter of
the stack or duct cross section,

2.3 Path CEMS. A CEMS thal measures the gas con-
centration almg a path grester than 10 percent of the
cquivalem diameter of the atack or duct ¢ross section,

24 Span Value, The upper limit of & gas concentra-
tion measurement range specified for affected source cat-
egories in the applicable subpart of the regulations,

2.3 Relative Accuracy (RA). The absohue mean dif-
forence betwzen the ges concertration or emission rate
determined by the CEMS and the value determined by the
RM’s plus the 2.5 percent error confidence coefficiem of
a series of tests divided by the mean of the RM tests or
the applicahle emission limit,

26 Calibmtion Drift (CD). The difference in the
CEMS output readings from the established roference
value after a stated period of operation during which po
unscheduled maintenance, ropafr, or adjustment took
place,

2.7 Centroida] Area. A concentric area that is geo-
motricaily similar to the stack or duct cross section and
is mo greater than 1 percent of the stack or duet eroes~
sectional aren.

28 Rep niative Resulis. As defined by the RM test
procedwemtlmedmthsspmﬁmhm
3, Nation ard M ement Location Specifications

3.1 The CEMS Installation and Measurement Loca-
tion. Install the CEMS at an accessible location where the
pollutant concentration or emission refe messtrements are
di:mﬂyreprmnmﬁvewmbumwwdmumbemp-
reseatative of the total emissions from the affected facility
or a1 the measurement location cross section. Then select
representative measurement points ar paths for menitoring
in locations that the CEMS will pass the RA test (see
Section 7). If the cause of failure to meet the RA tost is
determined to be the measurcrent location and o satisfac-
tory comection technique cannot be established, the Ad-
minfstrator rmay require the CEMS to be relacated.

Suggested measurement locations and points or paths
that are most likely to provide data thal will meet the RA
requirements are listed below.

3.1.1 Measurement Location. It is suggested that the
measurement location be (1) at least two equivalent diarn-
eters downstream from the nearest ¢ontrol device, the
point of poilutent generation, ar other point &t which a
change in the poliutant concentration or emission rate
may occur and (2) et least & half cquivalent diameter up-
stream from the efficent exhaust or control device,

3.12 Poimt CEMS, h is suggested that the measure-
mem point be {1} po less than 1.0 mster from the stack
or duct wall or (2) within or centrally located over the
centroidal area of the stack or duct cross scction.

113 Path CEMS. It is suggested that the effective
measurement path (1) be totally within the inner area
bounded by a lins 1.0 meter from the stack or duct wall,
ar (2) have a1 least 70 percent of the path within the inner
50 percenl of the stack or duct cross-sectional area, or (3)
be centrally located over amy pant of the centroidal area.

3.2 Reference Method (RM) Measurement Location
and Traverse Points. Select, as appropriate, an aceessible
RM measurement point at least two equivalent dismeters
do from the contral device, the poini of
pollutant generation, or ather point et which a change in
the pollutamt concentration or emission ratc may occur,




and at ieast o half equivalemt dismeter upstream from the
effluent exhaust or comtrol device. When pollutamt con-
centration changes are due solely to diluent leskage (e.g.,
air heater leakages) and pollutants and diluents are simul-
tangously moasured at the samc lovation, @ half diameter
may be used in liew of two equivalem diameters, The
CEMS and RM Incations need nat be the same,

Then select traverse points that assure ecquisition of
representative somples over the stack or duct cross sec-
tion. The minimmm requirements are as fallows: Establish
8 “‘measurement line’’ that passes through the centroidal
area and in the dingction of eny expected stratification. If
this line interferes with the CEMS measurements, displace
the live up to 30 cm (or 5 percent of the equivalent diam-
eter of the cross section, whichever is less) from the cen-
troidal area. Locate three traverse paints at 16.7, 5.9, and
83.3 percent of the measurement line. I the measurement
ling is longer than 2.4 meters and pollutam stratification
is nol expected, the tester may choase to Locate the three
traverse poims en the live at 0.4, 1.2, and 2.0 meters from
the atack or duct wall. Tids option must pot be used after
wet serubbers or 6t points where two streams with dif-
ferent pollutamt concentrations are combined. The tester
may select other traverse points, provided that they can
be shown to the satisfacticn of the Administrator to pro-
vide a représentative sample over the stack or dnot cross
section. Conduct all necessary RM tesis within 3 cm (but
no less than 3 ¢m from the stack or duct wall) of the tra-
verse paints.

4, Performance and Equipmneni Specifications

4.1 Data Recarder Scale. The CEMS dats recorder re-
sponse range mus! inclhule zero and a hiph-lovel value,
The high-level value is chosen by the spurce owner or op-
etator and is defincd as follows:

For o CEMS intended to measure an uncontrolled emis-
sitm (¢.8. SO; measurements at the inlel of & flue gas
desulfurizztion unit), the high-leve!l valve must be be-
tween 125 and 2 bnws the average patentinl emission
level, unless otherwise specified in an epplicable subpart
of the roguletions. For a CEMS ingtalled to measure con-
tralled emissions or emissions thet ere in complisnce with
an applicable regulation, the high-level value nust be be-
twesn 1.5 times the pollutant concentration eorresponding
to the emission standard leval and the span value, If a
lower high-level value is used, the source musi lmve the
capzbility of measuring emissions which exceed the full-
scale limit of the CEMS in accordance with the require-
ments of applicable reguletions.

Ths data recorder gutpit rmst be established so that the
high-level valoe iz read between 90 and 100 percent of
the data recorder full scale. (This ecale requirement may
not be applicable 1o digital data recorders.) The celibra.
fion gas, optical filter, or cell valves used to establish the
data recondar scale should produce the zero and high-level
values. Altematively, a calibmtion pag, optical filter, or
cell value between SO and 100 percem of the high-level
valur may be used in place of the high-level value pro-
vided the dota recarder full-scale requirements as de-
seribed ahove are meed.

The CEMS design must aiso allow the determination of
calibration drift at the zero and high-lovel values. If this
is not possible or practical, the design must allow these
determinations 10 be conducted at 2 low-level valus (zero
to 20 percent of the high-level value) and at a value be-
tween 50 gnd 100 percent of the high-level valee, In spe-
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cial cases, if nat already approved, the Administrator may
approve a single-point calibration-drift determination.

4.2 Calibration Drift. The CEMS calibration must oot
drift or deviate from the reference value of the gas cyi-
inder, gas cell, or optical filter by more than 2.5 percent
aof the span valuve, If the CEMS includes poliutant and dil-
ven! momitors, the calibration drift must be dotermined
separately for each in terms of cancemtrations (see PS 3
for the diluent specifications).

4.3 The CEMS RA. The RA of the CEMS nwst be
no greater than 20 pereent of the mean value of the RM
test data in terms of the units of the emission standard or
10 percem of the applicable standard, whichever is great-
er. For S0a emisvion standards between 130 and 36 ng/
J (0.30 and 020 Imillion Bw), use 15 percent of the ap-
plicatle standard; below 86 ng/) (0.20 In/milliun Biu}, use
20 percert of emizsion standard.

8. Performance Specificatian Test Procedure

5.1 Pretest Preparation. Install the CEMS, prepare the
RM test gite according to the apecifications in Section 3,
and prepare the CEMS for opesation according fo the
manuficturer’s written instructions,

5.2 Calibration Drift Test Period. Whils the affected
facility is operating 2f mare than 30 percent of normal
load, or as specified in an applicable subparl, determine
the magnitude of the calibration drift (CD) aree each day
{81 24-hour intervals) for 7 comscautive days according 1o
the procedure given in Section 6. To meet the require-
memt of Section 4.2, nons of the CD's must exceed the
specification.

53 RA Tesl Period. Conduct the RA test eccording
to the procedure given i Section 7 while the affected fa
cility is gpevating Bt more than 30 percent or nonnal load,
or as specified in an epplicable subpart. To meet the speg-
ifications, the RA must be equal to or less than 20 per-
cent of the mean value of the RM test data in terms of
the units of the emission standard or 10 percent of the ap-
plicable standard, whichever is greater. For instruments
that use cotmion samponents 10 measure more than one
effluent gas constituent, all channels must simultaneously
pass the RA requirement, unless it can be demonstrated
that any adjustments made to one channel did not affect
the others.

The RA test may he condusted during the CD test pe-
riod.

6. The CEMS Calthraton Drift Test Procedire

The CD measwrement is to verify the ebility of the
CEMS to conform to the established CEMS calibmaticn
used for determining the emission concentration or emis-
sion rale. Therefore, if periodic automatic or manmal ad-
Jjustments are ntade to the CEMS zero and calibration set«
tings, conduct the CD test immediately before these ad-
justments, or conduct it In such @ way that the CD can
be determined.

Canduct the CD test a1 the two points specified in Sec~
tion 4.1. Introduce to the CEMS tho reference gases, gas
eslls, or oplical filleys (thess need oot be certified).
Record the CEMS response and subtract this value from
the refe value {see ple data sheel in Figure 2-
.

7. Relative Accuracy Tesi Procedure

71 Sampliog Strategy for RM Tests. Conduct the RM
tests in such @ way that they will yield resulls representa-
five of the emissians from the source and can be cor-
related to the CEMS data. Although it is preferable to
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comduct the diluent (if applicable), moisture (if peeded),
and pollwam m wats fmult iy, the diluem
and moisture msasurements that are laken within a 30- to
S0-minute period, which includes the pollutant measure-
menis, may be used to calculate dry pollutant concentra-
tion and cmizvion rate.

In grder to corelate the CEMS and RM data properly,
mark the begimning and end of each RM test period of
exch nun (including the exact time of the dsy) on the
CEMS chert recordings or other permanent record of om-
put. Use the following stretegies for the RM tests:

7.1.1 For imegrated samples, e.n., Method 6 end
Metkod 4, maks a sample traverse of al least 21 minutes,
sampling for 7 minutes et each traverse point.

7.1.2  For grab samples, ¢.g., Method 7, take ane sam-
ple at each traverse point, scheduling the grab samples so
that they are taken simultaneously (within a 3-minute pe-
riad) or are an equal interval of time apsrt over a 21-
mimute {or less) period. A test nn for grab samples must
be made up of at least three separate mieasurements,

NoOTE: At times, CEMS RA fests arc comducted during
new source performance standards performance tests. In
these casts, RM results obtained during CEMS RA tests
may be used to determine compliance as lomg as the
sourcs and fest comditions are consistent with the applica-
ble regulations.

7.2 Correlation of RM and CEMS Data. Correlate the
CEMS and the RM test data as to the time and duration
by first detenmining from the CEMS final eutput (the one
used for reparting) the Integrated average pollutant con-
centration or emission mts for each pollutant RM test pe-
riod Considsr systemn response lime, if important, and
canfirm that the pair of results are on B consistent mois-
ture, temperature, and dilucnt concentration basis, Then,
compare cach imegrated CEMS value against the cor-
responding average RM walue. Use the following guide-
lines to make these comparisons.

72,1 Ifthe RM has an integrated smnpling techniqus,
make a direct comparison of the RM results and CEMS
integrated average valoe,

722 If the RM bms 8 grab sampling techmique, first
average (he results from all grab samples taken during
test nun and then compare Whis everage veloe against the
integrated value oblained fromr the CEMS chart recording
or outpt during the run. If the pollutant concentration is
verying with time over the run, the tester may choose to

Then calculate the mean of the difference, stndard devi-
atian, confidence coefficiont, and CEMS RA, using Equa-
tions 2-1, 2-2, 2-3, and 2-4.
8. Equations

8.1 Aritmetic Mean. Calculate the arithmetic mean
of the difference, d, of n data set as follows:

Insortlius, 1A

Where:
r=Number of data points.

Ingertitius 2A

When the mean of the differences of pairs of data is cal-
culated, be sure to comrect the data for moisture, if appli-
cable.

82 Standard Deviation. Calculate the standand devie
atlon, Sy, as follows:

Ingertilus.3A

8.3 Confidence Coefficient Calculate the 2.5 percent

error confidence coefficlent (one-tailed), CC, as follows:

Insartlius.4A

Where:
tagrs=t-value (see Table 2-1)

TABLE 2-1—-VALUES

ne laora ne tagrs Ll losrs
2 12.706 7 2447 12 2.201
3 4,303 B 2.385 13 2.179
4 3182 8 2.308 14 2.160
6 2776 10 2.262 15 2145
8 2.511 bk} 2.228 8 2131

use the erithmetic average of the CEMS valve ded
at the time of each grab

7.3 Number of RM Tests, Conduct 8 minimum of
nine sats of all necessary RM tests. Coaduct each set
within a period of 30 to 60 mhmtcs.

NOTE: The lester may choese 1o perform more thn
pine sets of RM tests. If this option is chosen, the tester
may, at his discretion, reject B maximum of three sets of
the test results 5o long as the total oumber of test results
used to determine the RA Is greater than or equal to nine,
but he must report all data ingluding the rejected data.

74 Reference Methods, Unless otherwise specified in
mn applicable subpant of the regulations, Methods 3B, 4,
6, and 7, or their approved sltermatives, arc the reference
methods for diluent (O; and CO;), moisture, SOz, aml
NO., respectively.

7.5 Calculations. Summarize the results on a dafa
sheet. An example is shown in Figure 2-2, Calculate the
mean of the RM values, Calculate the arithmetic dif-
ferences between the RM and the CEMS output sets.

+The values in this table are already comrected for -1 de-
grees of freedom, Usa n equal to the number of individual val-
uss.

84 Relative Accrreey. Calculate the RA of a set of
data g9 follows:

Ingertilus. 5A

Where:
|dl=Absolutc value of the mean of differences (from
Equation 2-1).
|CCj=Absalmte value of the confidence coefficient (from
_ _ Eqution 2-3).
RM=Average RM value or applicable standard.
S. Reparting
Al a minimum (check with the appropriate regional of-
fice, or State, or local agency for additional requirements,




if eany) summarize in tabular form the resulls of the CI
tests and the relative sccuracy tests or altermative RA pro-
cedure as appropriate. Include all data sheets, calculations,
:ham[mmds of CEMS responses), cylinder pas con-
centration certificaticns, and calibration csll response cor-
tifications (if applicable), necessary to substantiste that
the performance of the CEMS met the performance speci-
fications.

10. Alternative Procedures

10.1 Alternative to Relative A Procedure fn gec-
tion 7. Peragraphs 60.13(7) (1) and (2) contain criteria for
which the reference method relalive accurzcy wmy be
waived and the following procedure substituted.

1.1.1 Conduct a complete CEMS status check follow-
ing the manufacturer’s written instructions. The check
should include operation of l!n light mource, slgml re-

date reduction functions, data recorders, mechanically op-
erated functions (mirror movements, zero pipe cperation,
calibration gas valve operations, ctc.), sample filters, sam-
ple line heaters, moisture traps, and other related foro-
tlons of the CEMS, as applicable. All parts of the CEMS
shall be functioning properly befare proceeding. to the al-
temative RA procedure.

10.1.2 Challenge each monitor (both pollutent and dilu-
cnt, if applicable) with cylinder gases of kmown con-
centratione or calibration cells that produce known re-
eponses ol two measuetent points within the following
ranges:

MEASUREMENT RANGE

Measwement |  Pal Diluant manitor far

point monitor co; o;

1 seccesmmarresss | 20-30 por- | 6-8 percent | 4-8 percent
oent of by volume, by volume.
span value.

f J— o R T 10-14 per- 8-12 percent
cent of eant by by volums.
span value.| volume.

Uee a scparate cylinder gas or calibration eell for mess-
urement poimts 1 and 2, Challenge the CEMS and record
the regponses thres times ot each measurement poim. Do
nol dilute ges from a cylinder when challenging the
CmsUum:mgcofﬂntheemtnm
mining rolative

Dpumeuachnmnnnrmhsmrmatsamplmmndeu
ncaﬂyaspnss!ble.“’heu\:singwhmkrgams.passme
cylinder gns through aell filters, scrubbers, conditioners,
and other monitor components used during nomal apm-
pling and es nuch of the sampling probe as practical.
When using calibradon cells, the CEMS used
in the nommal sampling mode should not be by-passed
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during the RA determination. These meluds light sonrces,
lenses, detectars, and reference cells. TheCEMSslumld

on the CEMS gurfaces have stabilized

Use cylinder gases thal have been certificd by compari-
son to Natiomal Buresu of Stapdards (NBS) gaseous
standard refarence material (SRM) or NBS/EPA-approved
gas mamfacturer’s certified refereuce material (CRM)
{See Citation 2 in the Bibliography) following EPA
traceability protocol Number 1 (See Citation 3 in the Bib-
liography). As an alternative Lo protocol Number 1 gascs,
CRM’s may be used directly as alternative RA cylinder
gases. A list of gas mamufacturers that have prepared ap-
proved CRM's is available from EPA ot the address
shown in Citation 2. Procedures for preparation of CRM
are described in Citation 2.

Use calibyation cells certified by the manufecturer to
produce a keown responss in the CEMS. The cell certifi-
cation procedure shall include detenmination of CEMS ro-
sponse produced by the calibration cell in direct compari-
son with measurement of gases of known concentration.
This can be accomplished using SRM or CRM gases in
& lzboratory source simulater or through extended tests
using reference methods at the CEMS location in the ex-
haust stack. These procedures are discussed in Citation 4
in the Bibliography. The calibration cell certification pro-
cadure is suhject to approval of tim Administrator.

10.13 The differeaces between the known comcentrs-
Hons of the cylinder gases amd the comcentrations indi-
cated by the CEMS are nsed to assess the acouracy of the
CEMS.

The calculetions end limits of acceptable relative sccu-
racy {RA) are as follows:

(a) For pollutam CEMS:

RA= ' —— xID0 *  £I5 porcemt
AC

Where:

deDifference between response and the known concentra-
tor/response.

AC=Thr known concentration/response of the cylinder
gas or calibration cell,

(b) For diluent CEMS:

RA={d] 5 0.7 percent O3 or CO3, a= applicabls,

NOTE: Waiver of the relative eccwresy test in favor of
the altemstive RA procedure does not precluds the re-
quiremnents to complete the calibmtien drift (CD) tests ror
amy other requirements specified in the epplicable
regulation(s) for veporting CEMS data and performing
CEMS drift checks or audits.
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PERFORMANCE SPECIFICATION 3—SPECIFICATIONS AND
TeST PROCERURES FOR Oz AND COz CONTINUOUS
EMISSION MONITORING SYSTEMS IN STATIONARY
SOURCES

1. Applicability and Prirciple

1.1 Applicability. This specification is to be used for
evaluating ecceptability of Oz mnd COz continmous emis-
sion monitoring systems (CEM's) at the time of or zoon
after installation and whenever specified in an applicable
subpart of the regulations. The specification applies w 02
or €Oz monitors What ere oo incloded under Performance
Specification 2 (PS 2),

This specifieation is nnt designed W evaluate the in-
stalied CEMS pesformance over an extended pesiod of
time. nor does Rt idemtify apecific calibration techniques
and other auxiliary procedures Lo assess the CEMS per-
formanse, The source owner or opersior, however, is re-
sponsible to calibrate. maintain, and cperate the CEMS
properly. To evaluate the CEMS performance, the Admin-
istrator nmy require, mder Section 114 of the Act, the op-
crator to conduct CEMS performance evaluations in addi-
tion to the initial test, See Section 60.13(c).

The definitions, insallation and measurement location
specifications, test procedures, data reduction procedures,

requirements, and biblicgraphy are the game as
in P§ 2, Sections 2, 3, 5, 6. 8, 9, and 10, and also apply
to O and CO; CEMS's under thir specification. The per-
formance and equipment specifications and the relative
wunwy(m)mptwedmﬁlroz and CO; CEMS do
not differ foom those for SO and NO, CEMS, cxcopt as
noted below,

132 Principle. Reference method (RM) tests and cali-
bration drift tests are conducted to detcrmine conformanee
of the CEMS with the specilication.

2. Performance and Equipmeni Specifications

2.1 Instrumem Zero and Span. This specification is
the same as Section 4.1 of PS 2

22

22 Calibration Drift. The CEMS calibration must net
drift by mere than 0.5 percemt Oz or COz from the ref-
erence value of the gas, gas ccll, ar optical filter.

23 The CEMS RA. The RA of the CEMS numt be
no greater than 20 percent of the mean value of the RM
test data or 1.0 percent Gz or CQOg , whichever is greater.
3. Relative Accuracy Test Procedire

3.1 Sampling Strategy for RM Tests, Comrelation of
RM and CEMS Data, Number of RM Tests, and Calcula~
tions. This is the same as PS 2, Sections 7.1, 7.2, 7.3, and
7.5, respectively.

32 Reference Method. Unless otherwise specified in
an applicable subpart of the regulations, Method 3B of
appendix A or any approved elicroative is the RM for O
or CO,.

PERFORMANCE SPECIFICATION 4—SPECIFICATIONS AND
TEST PROCEDURES FOR CARBON MONOXIDE CON-
TINUOUS EMISSION MONITORING SYSTEMS IN STA-
TIONARY SDURCES

V. Applicabiilty and Principle

L1 Applicability, This specification is to be used for
evaluating the acceptability of carbon monoxide (CO)
mnnmmusemmsmmnﬁmugsym(CEMS)utﬂm
time of or soon after installstion snd whenever specified
in an applicable subpart of the regulations.

This specification 8 not designed 1o ¢valuate the in-
stalled CEMS performmnce over an extended perfod of
time nor does it idemify specific calibration technigues
mﬂntheranxiliarypswedmlomCEMSpwfm—

ance, The source owner or operator, however, is respon-
s!blelncahbmt: maintain, and operete the CEMS. Teo

evajmte CEMS performance, the Administrator may e

quire, under section 114 of the Act, the source owner or

operator 1o condpet CEMS performance evaluations at

other times besides the initial test. See §60.13{c).

The definitions, installation specifications, 1est proce-
dures, daia reduction procedures for determining calibra-
fion drifts (CD) and relative accuracy (RA). imd reporting
of Performance Specification 2 (PS 2), Sections 2, 3, §,
6. 8. end 9 apply to this specification,

1.2 Principle. Reference method (RM), CD, and RA
tests are conducted to determine that the CEMS conforms
to the specification.

2. Perfe and Equigment Specifi

2.1 Iustrument Zero and Span. This specification is
the sume a8 Section 4.1 of PS 2,

2.2 Calibration Drift. The CEMS calibration must not
drift or deviate from the reference value of the calibrtion
goa, gas cell, or optical filter by more than 5 percent of
the established span value for 6 out of 7 test days (e.g.,
the established span value is 1000 ppm for subpart J af-
fected facilitivs).

23 Relative Accuracy, The RA of the CEMS shall be
no greater than 10 percem of the mean value of the RM
test data in tenns of the wnits of the emission standard or
5 percent of the applicable standard, whichever is grester.
3. Relative Accuracy Test Procedure

3.1 Sampling Swategy for RM Tests, Carrelation of
RM and CEMS Datz. Number of RM Tests, and Calrula-
tions. These are the same ap PS 2, Sectioms 7.1, 7.2, 7.3,
and 7.5, respectively,

32 Reference Methods, Unless otherwise specified in
an applicable subpart of the regulation, Method 10 is the
RM for this PS. When evaluating nondispersive infrared




comtinucus emission apalyzers, Method 10 shall use the
alternative interference trap spevified in section 10,1 of
the method. Method 10A or 10B is an acceplable aller-
mztive to method 10,
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PERFORMANCE, SPECIFICATION 4A—SPECIFICATIONS AND
TEsST PROCEDURES FOR CARBON MONOXIDE CoON-
TINUOUS EMISSION MONITORING SYSTEMS IN STA-
TIONARY SOURCES

1. dpplicabilliy and Principle
1.1 Applicability.
LL1 Tlusspmficmm:stubemdfmmlwhg
the acceptability of carbon menoxids (CO) continuous
msmmnmrhgsyﬂm(mnnthemurw

112 This specification it mot designed to evaluate
the installed CEMS over an extended period
afmnmdn:suidcmﬁmﬁcmhbmnmtechniqm
and ather auxiliary procedures to assess CEMS perform-
m%mmrmwhmw.hm
sible to calibrate, maintain, and operale the CEMS. To
cvalunte CEMS performance, the Administrator may re-
quire, under section 114 of the Act, the source owner or
operator to conduct CEMS performance evaluatiens al
other times besides the initial test, See §60.13(c).

L1} The definition, installation specrﬁmtimtm
procedures, dala redoction
eahh-anmdrﬁs(cmmﬂrehmmmym)nﬂu-
porting of Performance Specification 2 (PS 2). seotions 2,
3,5, 6, & and 9 apply to this specification.

1.2 Principle. Reference method (RM), (T and RA
tests are conducted to detertming that the CEMS conforms
to the specification.

2. Performance and Equipment Specificarlons

21 Data Recorder Scale. This specification is the
mmmmﬂanSZ.TI:CEMsdmllbecapab!e
of measuring emission levels undsr normal conditions and
under periods of short-durmtion peaks of high concentre-
tions, This dual-range capability may be met using two
separate analyzers, onc for cach range, or by using dual-
range units which fmve the capability of tmeasuring both
levels with a single unit. [n the latter case, when the read-
ing goes above the full-scale messurement valuc of the
lower range, the higher-range operation. shall be started

23
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automatically. The CEMS recorder range mmst include
zoro and a bigh-level value.

For the low-rangc scale, the high-level value shall be
between 1.5 titnes the pollutant concentration correspond-
ing to the emission standard level and the span value, Far
the high-range ecale, the high-level value shall be set at
2000 ppm, g3 a minimum, and the range shall fnclude the
level of the span value. There shall be no concentration
gap between the low- and high-renge scales.

22 Imerference Check. The CEMS must be shown to
be free from the effects of eny interferences.

2.3 Response Time. The CEMS respomse time shall
not exceed 1.5 min to achieve 95 percent of the fipal sta-
ble value,

24 Calibration Drift, The CEMS calibration oumst mot
drifl or deviate from tiic veference value of the callbmtion
gas, gas cell, or optical filter by more than § percent of
the established span value for 6 ot of 7 test days.

2.5 Relative Accuracy. The RA of the CEMS shall be
oo greater than 10 percent of the mean value of the RM
tesl data in terms of the units of the emisston standard or
5 ppm, whichever is greater. Under conditions where the
average CO emissions arc less than [0 percemt of the
standard, a cylinder gas audit may be performed in place
of the RA temt to detenmine compliance with these limits,
In this case, the cylinder gas ghall comain CO in 12 per-
cem carbon dioxide as an interferance check. If this op-
tion is exercised, Method 10 must be used to verify that
emission levels are less then 10 percent of the standard,

3. Response Time Test Provedure

The response time test applies to all types of CEMS’s,
but will generally have significance only for extractive
systems. The entire systern is checked with this procedure
including epplicable sample extraction and transport, sam-
ple conditioning, gas analyses, and data recording.

Indroduce zero gas into the system. For exiractive sys-
tems, the calibration geses should be introduced ar the
probe as near to the sample location as possible. For in-
situ systems, introduce the zero gas at the sample inter-
face so that all eomponents ective in the analysis ere test-
ed. When the system outpul has stabilized (o change
greater Lhan | percent of fall scale for 30 sec), switch to
manitor stack effluent and wait for a stable value. Revord
the time (upseale response time) required to reack 95 per-
cenl of the final stable value. Next, introduce 2 high-level
calibration gas and repeat the pracedure (stabilize, switch
lhemmple.mhilwe.md).kepealﬂmmwwedm!
three times end defermine thc mean upsesle and
downscale response times. The slower ar lopger of the
two means is the system response time.

4. Relative Accuracy Test Proceduwre

4,1 Sampling Strategy for RM Tests, Correlation of
RM and CEMS Datz, Number of RM Tests, and Caleule-
tions. These are the same as PS 2, sections 7.1, 7.2, 7.3,
and 7.5, respectively.

42 Reforence Methods, Unless otherwise specified in
& applicable subpart of the regulation, Method 10 i the
RM for this PS. When evaluating nondispersive infrared
mutmumsm-mana!mrs.Method 10 shall use the
alternative imerference trap specified in section 10.1 of
the method. Method 10A or 10B is an scceptable alter-
mative 1o Method 10.
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PERFORMANCE  SPECIFICATION 5—SPECIFICATIONS AND
TEST PROCEDURES FOR TRS CONTINUOUS EMISSION
MONITORING SYSTEMS IN STATIONARY SCURCES

\. Applicablllty and Principle

1.1 Applicability. This specification is to be used for
evaluating the acceptability of tot! reduced sulfir (TRS)
and whenewer specified in en applicable subpart of the
regulations. (At present, these performence specifications
do not apply to petrolenmm refineries, subpard J.) Sources
affected by the promulgation of the specification shall be
llowed | year beyond the p Igation date to install,
operate, and test the CEMS, The CEMS’s may Include O3
monitors which are subject to Performance Specification
3(PS 3).

The definitions, installation specifications, test proce-
dures, and data reduction procedures for determining cali-
bration drifts (CD's) and relative accrracy (RA), and re-
posting of PS 2, Sections 2, 3,4, S, 6, B, and 9 alzo apply
to this specification and must be consulied, The
ance and cquipmen specifications do ot differ from PS
2 except a8 listed below and are included in this speri-
fication.

1,2 Printiple, The CD and RA tesis are conducted to
determine conformance of the CEMS with the specifica-
tion.

2. Performance and Equipment Specifications

2] Imstnoment Zcro end Span. The CEMS recorder
span musi be set at 90 1o 100 percem of recapder full-
scale using 8 span level between 1.5 times the pollutant
concentration corvesponding to the emissien stendard
level and the span velve. The CEMS design shall also
allow the determination of calibration at the zoro level of
the calibration curve. If zero calibration is net possible or
is impractical, this determination may be conducted a1 a
low level (up to 20 percent of span value) poinl. The
components of an acceptable ion tube system: are
listed on pages 87-94 of Citation 4.2 of the Bibliography.

2.2 Calibration Drift. The CEMS detecior calibration
must not drift or deviate from the roference valne of the
calibration gas by more than S percem (1.5 ppm) of the
established span value of 30 ppm for 6 out of 7 test days.
If the CEMS iIncludes pollutant and dilvent monitors, the
€D must be determined separately for each in ters of
concentrations (see PS 3 for the diluen specifications).

23 The CEMS Relative Accuracy. The RA of the
CEMS shall be no greater than 20 percent of the mean
value of the reference method (RM) tedt data in terms of
the units of the emtission standand or 10 percent of the ap-
plicable standard, whichever is greater.

3. Relative Aceuracy Test Procedure

1) Sampling Strategy for RM Tests, Correlation of
RM and CEMS Data, Number of RM Tests, end Calcula-
tioms. This is the same as PS 2, Scctions 7.1, 7.2, 7.3, and
7.5, respectively. Note: For Method 16, a samiple is made
up of at least three geparate injects equally spaced over
time, For Method 16A, & sample is collected for at least
1 hour.

24

32 Reference Methods. Unless otherwise specified in
an applicable subpart of the regulations, Method 16,
Method 16A, or other approved altemative, shall be the
RM for TRS.
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PERFORMANCE SPECTFICATION 6—SPECIFICATIONS AND
TEST PROCEDURES FOR CONTINUOUS EsissiON
RATE MONITORING SYSTEMS IN  STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability. The applicability for this specifica-
tlon ix the same as Section LI of Performance Specifica-
tien 2 (PS 2), except this specification is to be used for
evaluating the acceptability of continuous emission rate
monitoring systems (CERMS's). The installation and
measurement location specifications, performance spm
fication test procedure, data reduction procedures, and
porﬂngreqummofPSZ.Sechons.S.n.mdQ
apply to this specification,

1.2 Principle, Refersnce metbod (RM). callbration
drift (CD).mﬁmhuwmacy(RA)mmomdmted
to determine that the CERMS conforms to the specifica-
tion.

‘2

2. Definltions

The definitions are the same as in Section 2 of PS 2,
except (hat this specification refers to the continuous
emission raic monitoring system: rather than the conmtinu-
ous emission monitoring system. The following defini-
tions are added:

2.1 Contimous Emission Rate Momitoring System
{CERMS). The total equipmem required for the deter-
mipation and reconding of the pollutant mass emission
rate (in lerms of mass per umit of time).

22 Flow Retc Sensor. That portion of the CERMS
that senses the volumerric flow rate and generates an omt-
pt proportional to flow rate. The flow mte sensor shall
have provisiens to check the CD for each flow rate pa-
remeter that it messures individually {c.g.. velocity pres-
sure).

3. Performance and Equipment Specifications

31 Dala Recorder Scale. Same as Scction 4.1 of PS
2

3.2 CD. Since the CERMS includes amlyzers for sev-
cral measurements, the CD shall be determined separately
for each analyzer in terms of its specific meammement.
The calibsation for ¢ach analyzer used for the measure-
ment of flow (ate except a temperatere analyzer shall nol
drift or deviate from either of its reference values by
more than 3 percent of 1.25 times the average potemial
sbsolute valuc for dmt messurement. For a temperature
enalyzer, the specification is 1.5 percent of 1,25 times the




average polential abselue temperature. The CD specifica-
tien for each analyzer for which other PS's have been es-
tablished (¢.g., PS 2 for SO2 and NG,), shall be the ssme
as in the applicable PS.

3.3 CERMS RA. Ttz RA aof the CERMS shall be no
greater than 20 percent of the mean value of the RM's
test data in terms of the units of the emission standard,
ar 10 percent of the spplicable standard, whichever is
greater.

4, CD Test Procedure

The CD measurements are to verify the ability of the
CERMS to conform to the established CERMS calibra-
tions used for detenmining the emission rate. Therefore, if
periodic automatic or manual adjustments are made to the
CERMS 2cro and calibration settings, conduct the CD
tests immedintely before these adjustments, or conduct
them in such a8 way what CD can be determined.

Conduct the CD tests for pollutant concentration at the
two values specified in Section 4.1 of PS 2. For each of
the ather parameters that are sclectively measured by the
CERMS (e.g.. velocity pressure), use two apalogous val-
ues: ooc that represents zemo to 20 percent of the high-
level value (a value that is between 1,25 and 2 times the
avetage potential valve} for that parsmeter, and one that
represents 50 to 100 percent of the high-level value. In-
troduce, or activate intermafly, the reference signals to the
CERMS (these need not be certified). Record the CERMS
response to each, end subtract this value from the respec-
tive reference value (st cxample data sheet in Figure 6-
[} 2

J. RA Test Procedure

5.1 Sempling Strategy for RM's Testa, Cormrelation of
RM and CERMS Data, Number of RM’s Tests, and Cal-
culations. These are the same as PS 2, Sections 7.1, 7.2,
7.3, and 7.5, vespectively. Summarize the results on a data
sheet. An example is shown in Figure 6-2. The RA tesl
mzy be conducted during the CD test period.

52 Reference Methods (RM's). Unless otherwise
specified in the applicable sobpart of the regulations, the
RM far the pollutan gas is the appendix A method that
mcmdfmmmpﬂmmpurposcs.ormapprmdul-
tematives. Methads 2, 24, 2B, 2C, or 2D, as applicable
are the RM's for the determination of volumetric flow
rate,

6. Bibliography

L. Brocks, E.F., E.C. Beder, CA. Flrgal, DJ. Luciani,
and R. Williams. Comtinuons Measurement of Total Gas
Flow Rate fron Statiomary Sources, U.S. Envionmental
Protection Ageney. Research Triengle Park, NC. Publica-
tion No. EPA-630/2-75-020. February 1975, 248 p.

PERFORMANCE SPECIFICATION 7—SPECIFICATIUNS AND
TEST PROCEDURES FOR HYDROGEN SULFIDE CON-
TINUCUS EMiSSiON MONITORING SYSTEMS IN STA-
TIONARY SCURCES

1. Applicabiitty and Prirciple

1.1 Applicabitie. 1.1.1 This specification is to be
used for evaluating the scceptability of hydrogen sulfide
(HaS) continuous emission monitoring systems (CEMS's)
at the time of or soon after installation and whenever
specified in an applicable subparl of the regulations.

25
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1.12 This specification iz not designed to evaluate
the installed CEMS perfonmance over an extended period
of time nor does it identify specific calibration techmiques
and other amxiliary procedures to assess CEMS perform-
ance. The source cwher ar operator, however, is respon-
sible to calibrate, maintain, and operate the CEMS. To
evaluate CEMS performance, the Administrator may re-
quire, urder Section 114 af the Aci, the source cwner ar
aperstor to condiet CEMS performance evaluations at
other times besides the initial test. See §60.13(c).

113 The definitions, installation specifications, tesi

data reduction procedures for determining
calibration drifts (CD) and relative accuracy (RA), and re-
porting of Performance Specification 2 (PS 2), Sectlons 2,
3, 5, 6, B, and 9 apply to this specification.

1.2 Principle. Reference method (RM), CD, and RA
tests are conducted to determine that the CEMS conforms
to the specification,

2. Performance and Equipmen: Specifications

2.1 Instrumeni zero and span. This specification is
the same as Section 4.1 of PS 2.

22 Calibration drifi. The CEMS calibration must not
drifi or deviate from the reference value of the calibration
gas or reference source by mrore than 5 percent of the es-
tabhslmdspanvalucfwﬁomof7lesldm(e.g,.thes~
tablished gpan value ia 300 ppm for subpart J fuel gas
combustion devices).

23  Relative accuracy. The RA af the CEMS shall be
no greater thim 20 percent of the mean value of the RM
test datz In 1erms of the upits of the emission standard or
10 percent of the epplicable standard, whichewer is great-
er.

3. Relative Acewracy Test Procedure

3.1 Sampling Strategy for RM Tests, Comrelation of
RM zmd CEMS Dats Number of RM Tests, and Caleula-
tions. These are the same as that In PS 2, §7.1, 7.2, 7.3,
and 7.5, respectively,

3.2 Reference Methoda. Unless otherwise specified in
an applicable subpart of the regulation, Metlod 11 is the
RM for this PS.

4. Bibliography

1. US. Environmental Protection Agency. Standards of
Performance for Mew Stationary Sources; Appendix B;
Performance Specifications 2 and 3 for $0z . NO,, COs,
and Oz Contimuous Emission Monitoring Systems; Final
Rule. 48 CFR 23608, Washington, DC, U.S. Government
Printing Office. May 25, 1983.

2 U.S. Governmem Printing Office. Gaseous Continu-
ons Emission Monitoring Systems—Performance Speci-
fication Guidelives for $032, NO,, CO;, Oz, and TRS,
U.S. Envirommental Protection Agency. Washington, DC,
EPA-450/3-82-026. October [982, 26p,

3. Maines, G.D., W.C. Kelly (Scot Environmental
Technology, Inc.), and J.B. Homolya. Evaluation of Mon-
itors for Measuring H;S in Refinery Gas. Prepared for the
U.S. Environmontz] Protection Agency. Research Triangle
Park, NC. Contract No. 68-02-2707, 1978, 60 p,

4. Ferguson, BB, RE. Lester (Harmon Enginccring
and Testing). and W.J. Mitchell. Field Evaluation of Car-
bon Monoxide and Hydrogen Suifide Comtinuous Emis-
sion Monitors at an Qil Refinery, Prepared for the LIS,
Environmental Protection Agency. Research Triangle
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Park, NC. Publication No. FPA-600/4-§2-054. August
1952 100 p,

PERFORMANCE SPECIFICATION 8—PERFORMANCE SPECI-
FICATIONS FOR VOLATILE ORGANIC COMPOUND
ConTiNUGUS  EMISSION MONITORING SYSTEME IN
STATIONARY SCURCES

1. Applicabitlty and Principle

1.1 Applicability.,

111 Thsspeclﬂmﬂmmmhensedfmevahnnngu
cortinuous emission monitoring system (CEMS) that
measures a mixture of volatile organic compounds
(VOC's} and generates a single combined response valus,
The VOC detection principle may be flame jomization
(F1), potoienization (PT), nondispersive infrared absorp-
tien (NDIR)}, or any other dstection principle that is sp-
propriate for the VOC species presemt in the emission
gases and tht meets this performance specification. The
performance spesification includes procedures to evalnate
the acceptability of the CEMS at the time of or snon after
its installation and whenever specified In emission regula-
tions or permits. This specification is pot designed to
cvaluate the installed CEMS performance over an ex-
tended period of time, nor does it identify specific cali-
bration techniques and ofhor aoxilisry procedures to as-
sess the CEMS performance. However, it is the respon-
sibility of the source owner of operator, to calibrate,
maintain, end operate the CEMS properly. Under section
114 of the Act, the Administrator may require the opera-
tor to ¢valuate the CEMS performance by conducting
CEMS performance evaluations in eddition to the inftial
test. See section 60.13(c),

The definitions, installation end measwrement location
specifications, test procedures, data reduction procedures,
reporting requirements, and bibliogrephy are the same gs
in PS 2, sections 2, 3, 5, 6, 8, 9, end 10, and also apply
o VOC CEMS's under this specification. The perform-
ence and cquipment specifications and the relative accu-
racy (RA) test procedures for VOC CEMS do not differ
from those for SO; and NO, CEMS, except es woted
below,

L12 In most emission circumstances, most VOC
monitors can provide only a relative measure of the 1oal
mass or volume concentration of a mixwure of organic
gases, rather than an sccurate quantification. This problem
is removed when an emission standard is based on a total
VOC mezsurement as obtained with a particular detection
mrinciple. In those situations where a true mass or volume
VOC consentration is needed, the problem can be miti-
gated by using the VOC CEMS as a relative indicator of
total VOC concentretion if statistical amalyals indicates
that a sofficient margin of compliance exists for this ap-
proach o be accepmhle. Otherwise, consideration can be
ghven to calibrating the CEMS with 2 mixture of the same
YOC’s in the same proportions as they actually occur in
the measured source. In those circumstances where only
one organic specics is present in the source, or where
equal incrementa] amounts of each of the organic species
presemt generate equal CEMS responses, the latter choice
¢an be mare easily achieved,

1.2 Principle. Calihmunn drift and reletive sccuracy
tests are o) the edh of the
CEMS wspeuﬁmums given for those items. The per-
formance specifications include criterin for installation
and measurement locatiom, equipment and perfo

2. Performance and Egquipment Specifications

21 VOC CEMS BSelection. When possible, select a
VOC CEMS with the detection principle of the reference
method specified in the regulation or penmit {usually &i-
ther F1, NDIR, or PI}. Qtherwise, use knowledge of the
sguTee process chemistry, previous emisgion studies, or
gas chromatographic analyels of the source gas to select
an appropriate VOC CEMS. Exercise extreme caution
choosing and imstalling amy CEMS in an area with the po-
tertial for explosive hazards.

22 Dats Recorder Scale. Same as section 4.1 of PS

23 Calibrstion Drift. The CEMS caltbration mmat pot
drift by mare than 2.5 percent of the span value.

24 CEMS Relative Accuracy. Unless stated otherwise
in the regnlstion or permit, the RA of the CEMS must
be po greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the onits of
the emission standard, or [0 percemt of the applicable
standard, whichever is greater.

3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests, Correlation of
RM and CEMS Data, Number of RM Tests, and Calcula-~
tions. Follow PS 2, sections 7.1, 7.2, 7.3, and 7.5, respec-
tively,

32 Reference Method. Use the method specified in
the applicable regulation or permit, or eny approved aiter-
native, es the RM.

PERFORMANCE SPECTFICATION 9—SPECIFICATIONS AND
TEST PROCEDURES FOR GAS CHROMATOGRAPHIC
ConTiNnuous  EMissioN MONITORING  SYSTEMS IN
STATIONARY SOURCES

1. Applicability and Principle
Applicabllity. These requirements apply to contin-

organic
compound emissions. The requirements include proce-
dures intended 1o evaluate the aceeptability of the CEMS
at the tme of it installation and whenever specified in
regulations or permits. Quality assurance procedures for
callbrating, maintaining. and operating the CEMS prop-
erly at all times are also given in this procedure.

1.2 Principle. Calibration precision, calibration error,
and performance audit tests are conducted to deternuine
conformance of the CEMS with these specifications.
Daily calibretion and maintenance fequirements are also
specified.

2. Definitians

21 Gas Chromatograph (GC). That portion of the
mmmmmmmymm
generates an output p fomal to the gas ation.
TheGCmmbemmpmaunman.

NOTE: The tenn “*tempereture controlled”” refers 1o the
ability 10 maimain a certain temperature around the col-
umn. Temperature-programmable GC is pot required for
thxspcrfwmmeupmlﬂcm.uslmgasaﬂdlum-
quirements for precision, linearity, and accuracy listed in
this performance specification are met. It should be noted
that ing 8 GC will speed up peak

and procedures for testing and data reduction.

26

programm
clution, ths allowing increased sampling frequency.




21.1 Column. An gnalytical colmnn capable of sope-
rating the analytes of inerest.

212 Detector. A detection system capable of detect-
ing and quantifying all analytes of interest,

213 Integrator, That portion of the sysiem that quan-
tifies the arca under a particular sample peak generated by
the GC.

214 Dats Recorder. A strip chari recarder, computer,
or digital recorder capable of recarding all readings within
fire instrument’s caifbration range.

22 Calibration Precision. The emror b triplicate
injections of each calibration gtandard.

3. Installation and Measurement Location Specifications

Install the CEMS in a location where the measurements
are sepresentative of the source emissions. Consider other
factors, such as easo of access for calibmtion and mainte-
pance purposes. The location should not be close to air
-n-leakages. The sampling location should be ot lcast two
equivalent doct dismeters downstream from the nearest
control device, point of polluiant geperation, o other
point at which a change in the pollumant concentration or
emigsion rate ocours. The location should be ot least 0.5
diemeter upstream fram the exhaust or comrol device, To
calculrie equivalent duct diameter, seo section 2.1 of
Methndl(thCFRpanﬁa.appenduA).Samplmngn-
tions mot conforming to the requirements in this scotion
may be tsed i pecessary upon approval of the Adminis-
trator,

4. CEMS Performance and Equipmeni Specifications

4.1 Presurvey Samiple Analysis and GC Selection. De-
tsnming the pollutants to be monitored from the epplicable
regulation or permmit end determing the approximmte con-
centration of each pollutant (this information can be based
on past conmpliance test results). Sclect an appropriate GC
confipuration to measure the organic compornds. The GC
components sbould include a heated sample injection loop
for other wample imroduction systems), separatery col-
won, temperature-controlled oven, amd detector. If the
source chooses dual colomn end/or dunl detector configu-
ratioms, each columw/detector is considered a separate in-
strument for the purpose of this performance specification
and thus the procedures in this performance specification
slmllhemrﬂedomonaachsysttm.ifmmdhap-
plied in highly explosive areas, caution should be exer-
cised in selecting the eguipment and method of installa-
ton.

4.2 Sampling System. The sampling system shall be
brat traced and maintaied al 8 mimmom of 120 °C with
no cold spots. All system components shall be heated, in-
cluding the probe, calitration valve, sample lines, sam-
pling loop (or sample introduction system), GC oven, and
the detector block (when appropriate for the type of de-
tector being wllized, e.p., flame jonization detector).

4.3 Calibration Gases. Obmin iloee concentrations of
calibration gases certified by the mamufacturer to be accu-
rate to within 2 percent of the valuz an the label. A gas
dibdion system may be used to prepare the calibration
gases from a high concentration certified standand if the
gas dilution system meets the requirenents specified in
Test Method 205, 40 CFR part 51, appendix M. The per-
formance test specified in Test Method 205 shall be re-
peated quarterly, and the results of the Method 205 test
ghall be included in the repor. The calibretion gas con-
centration of esch target amalyte shall be as follows
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{measured concentration is based ou te preswvey con-
centralion determrined in section 4.1).

NOTE: If the low level calihmtion ges concentration
falls at or below the limit of detection for the instriment
for any target polivtant, & calibration gas with a con-
cenfration at 4 to 5 times the limit of detection for the -
instroment may be substitted for the low-leve! calibra-
tion gas Listed in section 4.3.1

4.3.1 Low-level. 40-60 pervent of measured con-
centration,

432 Mid-level. 90-110 percert of measured con-
centration.

433 High-level. 140-160 percent of measured con-
centration, or select highsst expected concentration.

44 Performance Audit Gas. A certified EPA audit
gas shall be used, when possible. A Protocol 1 gas mix-
ture ¢containing all the trget compounds within the cali-
bration range may be used when EPA performance audit
materials are not available, The instrament relative error
shall be 510 perceni of the certified value of the audit
g8,

4.5 Calibration Eror (CE). The CEMS mmst allow
the determination of CE at 2l three calibration levels, The
average CEMS calibration response nmst mot differ by
mare thap 10 percent of calibration gas valee et each
level after each 2d-hour period of the initial test,

446 Cglibration Precision and Linearity. For cach trip-
licate injection at each concentration level for exch target
analyte, any one injection shall not deviate ‘mare than §
percend from the average concentration messured al that
level. The lingar ion curve for each organic
compourd at all three levels shall have en r? 20995
(using Equation 1).

4.7 Measurement Frequency. The sample to be aua-
iyzed shal! flow comtinuously through the sampling sys-
tem. The sampling system time consiant (T) shall be <5
minutes or the sempling frequency specified in the appli-
eah!ewgu!mm.whmh:vu:alem.ﬂsc&pmnamde-
termmine T. The analytical system shall be capable of
meesuring the effluent stream at the frequency specified
in the appropriste regulation or permit,

X, Performunce Specfication Test (PST) Periads

5.1 Pretest Prepamation Period. Using the procedmes
described in Method 18 (40 CFR part 60, appendix A),
perform inilial tests to determine GC eonditiona that pro-
vide good resalution and minimum analysis time for com-
pounds of imerest. Resolution imu-femmes that may
occur can be eliminated by GC columm and
detectar choice or by shifting the retention fimes through
changesmth:mlmmﬂowmmdﬂnumofwmpem-
ture programming.

52 7-Day CE Test Period At the beginning of cach
24-hour period, set the iuitia] instrument getpaints by con-
ducting o multipaint calibration for each compound, The
multipoind calibration shall meet the requirements in sec-
tion 4.7. Throughout the 24-hour period, sample and ana-
lyze the staek gas at the sampling intervals prescribed In
the regulation or permit. At the end of the 24-hour period,
inject the three calibretion gases for each campound in
triplicate and determine the average instrument respouse.
Deternine the CE for each polfutam at esch level using
the equation in section 6.2. Each CE shall be 510 percent,
Repeal this procedure six more times for a total of 7 con-
secutive days.,
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53 Performance Audit Test Periods, Conduct the per-
Formance audit once during the initial 7-day CE test and
quarterly thereafler, Sample apd amalyze the EPA audit
gas(cs) (or the Protocol 1 gas mixture if en EPA audit gas
is not available) thres times. Calculate the everage instru-
ment response. Report the audit results as part of the re-
porting requirements in the appropriate vegulation or per-

ER18DER4.000

Tesponse.
y=Actual value of calibration standard.

ER15DEXM.0M

where:

Cyr=average instroment response, ppoL
Ca=cylinder gas value, ppm.
63 Sampling System Time Constant (T).

where:
F=Flow rute of stack gas through sampling system, in U~
terafmin.

Ve=Sample system volume, in Liters, which is the volume
inside the sample probe and tubing leading from the
stack to the sampling loap.

7. Daily Calibrarion
7.1 Initial Multipoint Calibretion. Afer initial startup
of the GC, after rowtine maintenance ar repair, or at least
once per month, conduct a multipoimt calibration of the

GC for each target analyte, The multipoint calibration for

each analyte shall meet the requirements in section 4.7,

7.2 Dally Celibration. Once every 24 hours, analyze
the mid-level calibration stendard for each analyte in trip-
licate. Celculate the average instrumeni response for each
analyte. The average instrument response shall not vary
more than 10 percent from the certified cencentration
value of the cylinder for each analyte. If the difference

b the analy i and the cylind

tion for any target compound is greater than 10 percent,

immediately take corrective gction on the ingtrument if

necessary, and conduct en initial multipoint calibration as

described in section 7.1,

28

mit (if using a Protocol | gas mixture, report the cenified
cylinder concentration of each poliutam).

6. Equalions
6,1 Coefficient of Determination. Calculate r? wing
linear regression analysis and the averape concentrations
obtained at three calibration points es shown in Equation
1.

percent calibration errar (CE) at each concentration for
each pollutam using the following equation.

ER15DES4.002




8. Reporting

Follow the reporting requirentents of the applicable

regulation or permil. If the roporting requirements includs
the results of this performance specification, summarize in
tabular form the results of the CE tests. lochude all dat
sheets, calculations, CEMS data recomds, performance
audit results, and calibration gas concentrations and cer-
tifications.
[48 FR 13327, Mar. 30, 1983 and 48 FR 23611, May 25,
1983, ag amended st 48 FR 32986, July 20, 1983; §! FR
31701, Aug. 5, 1983; 52 FR 17556, May 11, 1987; 52
FR 30675, Aug 1R, 1987; 52 FR 34650, Sept. 14, 1987;
53 FR 7515, Mar. 9, 1988; 53 FR 41335, Oct. 2], 1988;
55 FR 18876, May 7, 1990; 35 FR 40178, Oct. 2, 199¢C;
55 FR 47474, Nov. 14, 1990; 56 FR 5526, Feb. 11, 1991;
59 FR 64593, Dec, 15, 1994]

29
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APPENNIX F TO PART 60—QUALITY ASSURANCE
PROCEDURES

PROCEDURE 1. QUALITY ASSURANCE REQUIREMENTS FOR
Gas CONTINUOUS EMISSION MONITORING SYSTEMS
USED FOR COMPLIANCE DETESMINATION

L. Applicability and Principle

L.l Applicability. Procedme 1 is used o evaluste the
effectivencss of quality control (QC) amd quality assur-
ance (QA) procedures and the quality of date produced by
any continuous emission monitering system (CEMS) that
is med for determining compliance with the omission
standards on a continuous basis as specified In the appli~
cable reguletion. The CEMS may include pollutent (e.g.,
§0; and NO,) and diluert (e.g., 0z or C04) monitors.

This procedure specifies the minimum QA require-
ments necessary for the control and assessment of the
quality of CEMS data submitted 1o the Environmental
Protection Agency (EPA). Source owners amd operators
vespansible for one or more CEMS's used for carmplinnee
monitoring musi meet these minimum tequinements end
are encouraged to develop and tmplement & more exten-
sive QA program ar to comtinue such programs where
they already exisl.

Data collected as a result of QA and QC measures re-
quired in this proccdure are 1o be submitted to the Agen-
cy. These data are to be wsed by both the Agenoy end
the CEMS operator in assessing the effectivepess of the
CEMS QC and QA procedures In the ninintenance of ag-
cepisble CEMS operntion and valid emission data.

Appendix F, Procedure { is epplicable December 4,
1987. The first CEMS assessment shall be & rel-
etive accuracy tesl audit (RATA) (see section 5) and shall
be completed by March 4, 1688 or the date af the mitial
periormance test required by the applicable regulation,
whichever is later.

12 Principle The QA procedures comsist of two dis-
tingt and equally important fimetions. One funetion s the
assessment of the quality of the CEMS dam by eglimating
gocurecy. The other functien is the control amd improve-
ment of the quality of the CEMS data by implementing
form a control loop: When the assessment function indi-
cates tha the data quality is inadequate, the control effort
st be increased until the data quality is acceptable. In
order to provide uniformity in the assessment and report
ing of data quality, this procedure explicitly specifics the
assegsment methods for response drift end sccuracy. The
methods are based on procedares included In the applica-
ble performance specifications (PS*s) in appendix B of 40
CFR part 60. Procedure 1 also requires the analysis of the
EPA anfit samples concumrent with certain reference
method (RM) emalyses es specified in the applicable
RM's.

Because the contro! end cemestive action fimetion en-
compasses @ variety of palicies, specifications, standards,
and corrective measures, this procedure treats QC require-
mghts in general terms to allow cach source owner ar ep-
erator (o develop a QC system that is most effective and
efficient for the circomstances.

2. Definitions

21 Contimrs Emission Manitoring System, The total
equipiitert required for the determination of a gas con-
CONtratian or emission rate,

2.2 Diluent Gas. A major gaseous constituent in a gas-
cous pollutert mixture. For combustion sources, COz and
O3 arg the major gaseous constitvents of interest.

2.3 Span Value. The upper limit of a gas cancentration
meesurement range that is specified for affected source
catcgarics in the applicable subpart of the ragulation.

24 Zero, Low-Level, and High-Level Values. The
CEMS response values related to the source specific span
value. Determination of zero, Jow-level, and hiph-level
valurs is defined in the appropriate PS in appendix B of
this part.

2.5 Calibration DriR (CD). The differemce in the
CEMS outpnt reading from' e reference value after a pe-
riod of operution during which po unscheduled mainte-
nance, repair or edjustment tock place. The reference
value may be supplied by a cylinder gas, gas cell, or opti-
cal filter end nced not be certified.

2.6 Relative Accuracy (RA). The absolote mean dif-
ference hetween the gas concentration or emission rate
determined by the CEMS and (ke valoe determined by the
RM’s plus the 2.5 percent error confidence coefficiont of
a geries of tests divided by the mean of the RM tests or
the applicable emission limit,

3. OC Requirements

Each source owner ar opemtor must develop and im-
plement a QC program. As B minimum, each QC program
must include written procedures which should describe i
detgil, complete, step-by-step procedures and cperations
far each of the fallowing nctivities:

1, Calitwation of CEMS.

2, CD detevmination end adjustment of CEMS.

3. Preventive maintenance of CEMS (including spare
parts inventory).

4, Data recording, caleulations, and reporting.

5. Accuracy augdit procedures including sampling and
analysis methods.

6. Program of corrective action for malfimerioning
CEMS.

As described in Section 5.2, whenever excessive inac-
curacies occur for two comsecutive quarters, the sowrce
owner or operator musl revise (he current written proce-
dures or modify or wplace the CEMS to correct the defi-
ciency causing the excessive inaccuracies.

These written procedures must be kept on record and
availahle for inspection by the enforcenrent agency.

4. CD Assessment

4] CD Ag described in 40 CFR
60.13(d), source owners and operators of CEMS must
check, record, and quamify the CD at two concentration
values at least once daily (approximately 24 bours) in e
cordance with the method prescribed by the manufecturer.
The CEMS calfbration must, as minimum, be adjusted
whenever the dally zero (or low-level) CD or the dally
bigh-level CD exceeds two times the limits af the applica-
ble PS’s in appendix B of this regulation,

42 Recording Requirement for Antomatic CD Adjusl-
Ing Monitors. Monitors that automatically ediust the deta
to U comected calibration velues (e.g., microprocessor
comtal} must be programmed to record the unadjusted
concentration measured in the CD prior o resetting the
calibration, if performed, or record the amount of adjust-
ment.

4.3 Criteria for Excessive CD. If either the zcro (or
low-leve!) or high-level (D result exceeds twice the ap-
plicable drift specificetion in sppendix B for five, con-
secative, daily periods, the CEMS is ct-of-control, If ei-




Pt. 60, App. F

ther the zero (or Jow-level) or high-level CD result ex-
¢eeds four times the epplicable drift specification in ap-
pendix B during any CD check, the CEMS is ont-of-can-
trol. If the CEMS is out-of-contrul, take necessary cogrec-
tive action. Following corrective action, repeat the CD
checks,

43] Ou-Of-Comtrol Period Definition. The begin-
ning of ke out-of-control period is the time camresponding
to the completion of the fifth, consecutive, daily CD
check with @ CD in excess of two times the allowable
limit, o the time 1o the completion of the
daily CD check preceding the daily CD check that rosults
in a CD in exeess of four times the allowable limit. The
end of the out-of-contro! period is the time conesponding
to the completion of the CD check following corrective
action that results in the CD's at bath the zero (or low-
level) and high-level meesurement points being within the
conresponding allowable CD limit (Le, efther two fimes
of four times the allowable Hmil in eppendix B).

432 CEMS Dam Stats During Qut-of-Contro! Pe-
riod. During the period the CEMS &5 ow-of-contral, the
CEMS data may nat be used in caloulating emission com-
plionce por be counted towards minfmum data
availability s required and described in the applicable
aypart [e.g., § 60.47a(f)].

44 Daty Recondicg and Reporting. As wequired
§60.%d) of this regulation (40 CFR pant 60), all measure-
mems from the CEMS mmst be retained on file by the
source gwner for at least 2 years. However, emission data
obtained on each successive day while the CEMS is out-
of-comrel may et be included as part of the minimmn
daily data requirement of the applicable suhpant [e.g.,
§60.47(D] nar be used in the calculation of reperied
emissions for that period.

5. Data Accuracy Assessment

5.1 Aumditing Requirements. Each CEMS must be an-
dited at least once each calendar quarter, Surcessive quar-
terly audits shall oeeur no closer then 2 months, The ax-
dits shall be conducted as follows:

511 Relative Accuracy Test Audit (RATA). The
RATA must be conducted £t least once every four cal-
endar quarters. Conduct the RATA a8 described for the
RA tast in the applicable PS in sppendix B
(5.8, PS 2 for SOz and NOx). In addition, amalyze the
appropriate perfosmance andit samples received from
EPA o3 described in the applicable sampling methods
(e.g., Methods 6 amd 7).

512 Cylinder Gaz Aundit (CGA). If applicable, a
CGA mmy be conducted in three of four catendar quarters,
but in 1o more than three quarters in succession.

To condnot a CGA; (1) Challengs the CEMS (both pol-
futant and diluent portions of the CEMS, if epplicable)
with an audit gas of known concemtration at two points
within the following ranges:

Audfl range
Audl Diluen monitars for—
point | Pallutant man-
tiors 0, 0,

1 —. 20 to 30% of 5t 8% by vol- | 4 t0 6% by

span value. ume. voluma.
2 visns | 50 to B0% of 0t 14%by [8to12% by

span value. yoluma woluma,

Chalienge the CEMS three times &t each audit point,
and ose the average of the thres responses in determining

ateuracy.

Use of soparate audit gas cylinder for amdit points 1
and 2. Do not dilute gas from sudit cylinder when chal-
lenging (he CEMS.

The monitor should be challenged at each audit poim
for a sufficient perfod of time to assure adeorption-
desorption of the CEMS sample transport surfaces has
stabilized.

{2) Operate each monilor in its normal sampling mode,
ie., pass the audit gas through ell filters, scrubbers, con-
ditioners, and other monitor used during nor-
mal sampling, and a8 much of the sampling probe as is
practical, At a minimum, the audit gas should be intro-
duced at the connection between the probe and the sample
fine.

(3) Use eudit gases that have bern certified by
comparision to National Bureau of Starards (NBS) pasa»
o3 Standard Reference Materials (SRM’s) or NBS/EPA
approved gas mamfacturer’s Certified Reference Mate-
rals (CRM’s) (See Cittion 1) following EPA
Traceability Protocol No. 1 (See Citation 2). As m alter-
eative 10 Protocol No. | audit gases, CRM's may be used
directly as medit gases. A list of gas manufecturers that
Imve prepared approved CRM's is availabls from EPA at
the address shown in Citation 1. Procedures for prepare-
tien of CRM’s are described in Citation 1. Procedures for
preparation of EPA Treceability Protocel | muaterials are
described in Citation 2.

The difference between the ectual concentretion of the
endit gas and the concentration indicated by the monitor
is used to assess the securacy of the CEMS,

5.13 Relative Accumcy Audit (RAA). The RAA may
be conducted thres of four calendar quasters, bt in no
more than thies quarters in successton. To conduct a
RAA, follow the procedure described in the applicable PS
in appendix B for the relative eccuracy tost, excopt that
only three sets of measurement data are required. Analy
scs of EPA performance audit samples are also required.

The reiative difference between the mean of the RM
values and the mean of the CEMS responties will be used
to assess the sceuracy of the CEMS.

5.14 Orher Alternative Audifs. Other alternative zudit
procedures may be used as approved by the Administrator
for three of four calendar quarters. One RATA I8 required
at lewst omce every four calendar quarters,

5.2 Excessive Audit Inaccuracy, If the RA, using the
RATA, CGA, or RAA exceeds the criterin in section
523, the CEMS is out-of-control. If the CEMS is oul-
of-control, take pecessary corrective action to eliminate
the problem. Following comective acticn, the source
owmer or opcrator must andit the CEMS with a RATA,
CGA. or RAA to determine If the CEMS is opemting
within the specifications, A RATA must always be used
following an ow-cf-control period resulting from a
RATA. The audit following corrective action does not re-
quire analysis of EPA performance andit samples. If audit
results show the CEMS © be out-of-contrnl, the CEMS
operator shall report both the audit showing the CEMS to
be out-of-contral and the results of the audit follawing
corrective action showing the CEMS to be cpemting
within specifications.

5.2.1 Qut-Of-Contral Period Definition. Thr beginning
of the out-of-contral period is the time corresponding to
the completion of the sampling for the RATA, RAA, ar
COA. The end of the out-of<comrol period is the time




vonesponding to the completion of the sampling of the
successful audit.

5.22 CEMS Data Status During Out-Of-Contro! Period.
During the period the moniter is owt-of-control, the
CEMS data may not be vsed in caleulating emission com-
pliance nor be ¢ounted towsrds meeting minimumn data
availobilty as required and described in the applicable
subpart [e.g., § 60.47e{f)].

323 Criterin for Excessive Audit [mccurecy. Unloss
specified otherwise in the applicable subpan, the criteria
for excessive imcowscy are:

(1) For the RATA, the allowable RA in the applicable
FS in sppendix B,

(2) For the CGA, %15 percem of the average audit
valus or £5 ppm, whichever is

(S)Forlhem:!:upemcmnnheﬂmm
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2. dentification sud location of monitors in the CEMS,

3. Manunfacturcr and model mumber of ¢ach moniter in
the CEMS.

4, AssesmnmnnfCEMSdaumacyanddauufas-
gessment as determined by a RATA, RAA, aor COA de-
scribed in Seotion 5 incloding the RA for the RATA, the
A for the RAA ar CGA, the RM results, the cylinder
gases certified values, the CEMS responses, and the cal-
culations results as defmed in Section 6. If the accuracy
audit results show the CEMS to be ocut-of-control, the
CEMS cperator shall repert both the mndit results showing
the CEMS o be qui-of-control and the results of the audit
following corrective action showing the CEMS to be op-
crating within specifications.

5. Results fram EPA performance audit samples do-

mtTSpelumofuwupplieahlemndmd.whchnwiu

greater,

5.3 Criteria far Acceptable QC Procedure. Repeated ex-
cessive Inaccuracies (i.e., out-of-control conditions resuht-
ing fram the quarterly audits) indicates the QC procedures
are inadequate or that the CEMS is incapable of providing
quality data, Therefore, whenever excegsive innccuracies
oceur for two consective quarters, the source owmer or
operator must rvise the QC procedures (see Section 3)
or modify or replace the CEMS,

8. Caiculations for CEMS Data Accuracy

6.1 RATA RA Calculation. Fallow the equations de-
scribed in Section 8 of appendix B, PS 2 to caloulate the
RA for the RATA. The RATA must be calculated in units
of the applicable emission standard {e.g., ng/J).

6.2 RAA Accuracy Calculation. Use Egquation 1-1 to
calculale the accuraey for the RAA. The RAA must be
calculated in units of the applicable emission standard
{c.g., g/}

6.0 CGA Accurecy Colculation. Uss Equation 1-1 1o
calculate the acenrecy for the CGA, which is caleulated
in umls of the appropriate concentration (e.g. ppm S0:
or percent Oz). Each compaonent of the CEMS must meet
the accepleble accumey requiremend.

Car Ca
C,

A= %100 Eg. I-1

where:

A = Accuracy af the CEMS, percent.
C = Average CEMS response during audit in units of
applicable standard or appropriate conctuitration.

C, = Avernge audil value (COA ceatifled value or
three-nun average for RAA) in umits of applicable stand-
ard or appropriate concentration

6.4 Example Accuracy Calculati Example calcal
tious for the RATA, RAA, and CGA are available in Ci-
tatfon 3.

7. Reporting Requiremenss
Anherqmtlnghmrmlspeciﬁedhthapplhahhm-
tdaﬁon.trpoﬂlhreathCEMSlhemymuhsﬁm
Section & and the CD assessment resulls from Sectd

rihed in Section § and the applicable RM's,

6. Sumimary of all comective actions taken when CEMS
was determined out-of-control, as described i Sections 4
and 3.

An example of a DAR formal is shown in Figue 1.
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FIGURE 1—EXAMPLE FORMAT FOR DATA ASSESSMENT
REPORT

Period ending date
Year

Comipany uame
Plast name
Source unit no.
CEMS manufacturer
Madel no.
CEMS s¢rizl o,
CEMS type (e.8., in sitn) ——
CEMS sampling location (e.g., contral device outlet) ——
CEMS span valocs per the applicable regulation:
(es., S0; ppm, NO,

R:ponthemﬂmdancumcymfmnmon-abamﬂs-
sessment Report (DAR). and include ome copy of this
DAR for each querterly gudit with the repest of emissions
required umder the applicable subparts of this parl.

As a winimum, the DAR must contain the following

I.Sunca'ownernropmumrmeanduﬂrm

ppm).
1. Accuracy results (Complste A, B, or C

below for cach CEMS or for each polluant amd diluemt
analyzer, ag applicable.} If the quarterly audit resulty show
the CEMS 1o be mu-of-control, report the results of bath
the quarterly audit and the audit following corrective ac-
tian showing the CEMS to be operating properly.
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A. Relative accuracy test aufit (RATA) for 1. Date of andit ____,
(e.g, 802 in ng/). 2. Reference methods (RM's) used (€.
I.Dateof udit __ | Methods 3 and §).
2. Reference methods (RM’s) used (@8 3. Average RM value (e-8. ng/T).
Methods 3 end 6). 4. Average CEMS value
3. Avenage RM value (e-g.. ng/), mg/dsm?, 5 A y percent.
or percem voliine), it results:
4, Avemge CEMS value : E:d"h","u‘f“mm‘mw“:;d“ @
5. Abaolnte value of mean difference {d) . h. o numher (1 @)
6. Confidsnoe coefficient [CC) Audit saml 1)
7. Percent relative accuracy (RA) percent, ¢. Resulte (mg/dem3) (1) @
8. EPA performance audit results: d. Actoal velve (mg/dsm3) *(1) @
a. Audit Iot mumber (1) [ P e. Relative error® (1) @
b. Audit sample mumber () @ D. Comrestive action for excessive inaccuracy.
C Results (mg/dsm¥) (1) ____ )_______ 1. Outof: 1 pesiods.
d. Actual value (mg/dss?3* (1) @ » u-er-control pert
e. Relative emar* (1) :-:m(::mfm .
i f . . Num
m;.n;iﬂmdar gas audit (CGA) for (e.g. 802 2 fon taken —
Andit | Andit 3, Resulis of wudit following comective action {Use
Potim Pl format of A, B, or C above, as applicable.)
- 1. Calitration drift assessment.
3 Cyler D i - | | T A- Outof cant period,
3. Date of certifieation ... v | oo 1. Datefs) -
4, Type of cetiffication .. veveiors | ovrrrens | (€8 EPA 2. Number of days
Protocal 1
or CRM), B, Comective action taken
5. Certifted mudht value wemeeses | sssssssss | e | (B PPN _
6, CEMS | L. O R R .
T Awma;s T_..._...m PRI, RS, :;‘;en':.pml [5Z FR 21008, June 4, 1987; 52 FR 27612, July 22, 1987,
a8 amended at 56 FR 5527, Feb, 11, 1991]
C. Relative accuracy aodit (RAA) for g —
SO, fn ng/l). * To be completed by the Agency.




