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ESTQO LIBRE ASOCIADO DE PIQ(T O 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, segiin enmendadas
(42 U.S.C.A. §§ 7411 (d) y 7429) se han enmendado las

REGIAS 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 el propésito de proteger la calidad natural del aire y para prevenir, eliminar y controlar la
contaminacion atmosférica; para establecer normas y requisitos para la prevencion, eliminacién y

control de la contaminacion 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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REVISION A LA REGLA 102 - DEFINICIONES

Administrador

Signiﬁca el Administrador de la Agencia Federal de Proteccién Ambiental (APA).V
'Admini_sfrador de la Instalacién

Significa la persona a cargo de comprar, mantener y operar el IDBH o el represexitante 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 Infeccioso (Para propésitos de la Regla 405)

Significa cualquier o_rg’anishio (como un virus o bacferia) capaz de transmitirse por medio de
invasién 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 més alto, del caballaje o amperaje al lavador de
gases humedo (tomado 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 Estdndar (AEME)

Significa cualquiera de las areas registradas en el Boletin de OMB, Niim. 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 presion a través 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 el limite de emisién 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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Camara Secundaria

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

Cantidad Méxima de Carga

-Significa: -

(1 Para IDBH continuos ¢ infennitentes, 110 porciento de la cantidad de cargé prorhedlo,
de tres horas més baja medida durante la prueba de funcionamiento més reciente para
demostrar cumphmiento con todos los limites de emisién aplicables.

(2)  Para IDBH por tandas, 110 porciento de la cantidad diaria de carga mAs baja medida
durante la prueba de funcionamiento mas reciente para demostrar cumphm1ento con
todos los limites de emision aplicables.

Capacidad M4xima por disefio para la quema de desperdicios
Significa:

(1)  ParaIDBH intermitentes y continuos,
' - C=P, x 15,000/8.500

donde:
C = capacidad del IDBH, lbs/hora
P, = volumen de la cAmara primaria, ft’
15,000 = factor de la cantidad de descarga de calor de la cémara
primaria, Utb/ft*/hora
~8500 = ‘valor estindar de quema de desperdicios, Utb/lb

(2) Para IDBH por tandas,

C=P, x 4.5/8
donde:
C = capacidad del IDBH, Ibs/hora
P, = volumen de la cdmara primaria, ft*
4,5 = densidad de los desperdicios, Ibs/ft*
8 = horas de operacion tipicas de un IDBH por tandas, horas

Comienzo de Proceso de Incineracién (Startup)

Significa el periedo de tlempo entre la activacion del sistema y la primera carga a la unidad. Para
los IDBH por tandas, el comienzo del proceso de incineracién seré el periodo de tiempo entre la
activacion del sistema y el momento en que se enciende el desperdlclo

- Condicién Estindar

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

~Significa cualquier contaminante atmosférico cuyas emisiones estan sujetas a un estindar de
funcionamiento para fuentes estacionarias nuevas, pero para el cual no se hayan emitido eriterios de
calidad de aire y no esté incluido en la lista publicada bajo la Seccién 108(a) o 1 12(b)(1_)(A) de la
Ley. _ Rt ,. _ _

‘Chimenea Auxiliar (Bypass Stack)

Significa aparato utilizado para descargar gases de combustién para evitar un dafio severo al equipo
de control de contaminacién atmosférica u otro equipo.

Desperdicios Biomédicos (Para propdsitos 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
biolégicos mencionados a continuacién:

(1)  Cultivosy cepas de agentes infecciosos y productos bioldégicos asociados incluyendo:
cultivos de laboratorios médicos y patologicos; 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 cirugias o autopsia u otros
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;
(i)  productos derivados de sangre;
(iif) - 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
- o se han intentado utilizar en el cuidado de pacientes; analisis 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 vy 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. ' o
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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 cuando se conoce que los mismos han estado expuestos a agentes
infecciosos durante trabajos de investigacién (incluyendo los realizados en hospitales
veterinarios), en el 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

€)) Objetos 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 inc[uye desperdicios peligrosos identificados o
registrados bajo las reglamentaciones en el 40 CRF 261; desperdicios domésticos, segiin definidos
en el40 CRF 261.4(b)(1); cenizas producto de la incineracion de desperdicios biomédicos, una vez
se completa el proceso de incineracion; 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)(l)

Desperdicios de Bajo vael de Radmactwndad

- Significa desperdicios que contienen niclidos 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
segun definidos por la Ley Federal de Energia Atémica de 1954 (42U.S.C. 2014 (&)(2)).

Desperdicios Hospitalarios

Significa desperdicios generados en un hospital, excepto articulos no usados devueltos al fabncante.
La definicion de desperdicios hospitalarios no incluye cuerpos, partes anatomicas y restos humanos
a ser enterrados en un cementerio o cremados.

Desperdicios Patolégicos (Para propésitos de Ia Regla 405)

;Slgmﬁca 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 cualquier
material colocado en el lugar 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 petiodo 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.

Dioxinas/furanos

Significa emisiones combinadas de tetra- a octa-clorodibenzo-para dioxinas y dibenzofuranos
medidas por el Método de Referencia 23 de la APA.

Fase de Aire Miximo (High-air Phase)_

_Signiﬁca la'etapa en el ciclo de operacién de una tanda cuando la cémara primaria alcanza y
mantiene las temperaturas n_iéximas de operacion,

Filtro de Tela o Colector de polvo (Baghouse)

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

Fin del Proceso de In_cineraciﬁni (Shutdown) (Para propésitos de la Reglh 405)

Significa periodo que sigue luego que se ha consumido todo el desperdicio en la cimara primaria.
Para los IDBH continuos, ¢l fin del proceso de incineracién comenzar no menos de 2 horas luego
‘de cargar el incinerador por tltima vez. Para los IDBH intermitentes, el fin del proceso de
 incineracién comenzard no menos de 4 horas luego de cargar el incinerador por ultima vez. Para los
IDBH por tandas, el fin del proceso de incineracién comenzard no menos de S horas luego de

completada la fase de aire méximo en la combustién.
Fluidos Corporalgs (Para propésitos de la Regls; 405)

- Significa lignidos 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 organizada, mantenga por lo menos
6 camillas para enfermos residentes y donde la funcién principal de la institucién sea proveer
servicios de diagndstico y terapéuticos a pacientes y cuidado continuo a pacientes humanos que no
estan relacionados y que permanezcan en la institucién un promedio en exceso de 24 horas por
admision.  Esta definicién no incluye instalaciones que se dediquen exclusivamente a proveer
servicios de asilo o convalescencia a pacientes humanos que generalmente no estén enfermos de
gravedad pero que réquieren supervisién médica continua. ' o
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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 segin se provee en el inciso 2).

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

(i) Un IDBH continuo o intermitente cuya cantidad de carga méxima de
desperdicios es mayor de 500 libras por hora; o

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

(2)  Los siguientes no son IDBH grandes:

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

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

'IDBH' Intermitente

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

IDBH Mediano

- Significa: .
(1)  Excepto segin se provee en el inciso (2),

(i) Un IDBH cuya capacidad maxima 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
desperdicios es mayor de 200 libras por hora pero menor o i 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 dfa.

(2) Los siguientes no son IDBH medianos:
@) Un IDBH continuo. o intermitente cuya cantidad maxima de cb.rga de

desperdicios es menor o igual a 200 libras por hora o mayor de 500 libras-por
hora; o ‘
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(i) Un IDBH por tandas cuya cantidad maxima de carga de desperdicios es
mayor de 4,000 libras por dia pero menor o igual a 1,600 libras por dia.

IDBH Pequefio

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

() - UnIDBH cuya capacidad méxima 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 maxima de carga de
desperdicios es menor o igual a 200 libras por hora; o 7
(iii) - Un IDBH por tandas cuya cantidad maxima de carga de desperdicios es
_ menor o igual a 1,600 libras por dia.

(2) Los siguienfeS'no son IDBH pequefios:

)] Un IDBH continuo o intermitente cuya cantidad maxima 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. -

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

Sig'niﬁca cuaicjuier equipo que queme cualquier cantidad de despérdicios 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 combustién. '

Incinerador de quema combihgda (_C‘o:fired combustors)

Significa una unidad que quema desperdicios de hospital y/o médico/infecciosos con otros
combustibles o desperdicios (ej. carbon, desperdicios sélidos municipales) y que estd sujeta a
requisitos gjecutables que limiten la unidad a quemar un flujo de carga de desperdicios compuesto
de 10 porciento o menos de desperdicios de hospital y/o médico/infecciosos basado en un periodo
trimestral. Para propésitos de esta definicién, se considerard a los desperdicios patoldgicos,
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 relacién 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
instalacion afectada, estarfa sujeta a un estandar de funcmnamlento para ese contammante

Instalaclén 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 [a Junta de Calidad Ambiental (JCA) del Gobierno de Puerto Rico.

Lavador de gases himedo

Significa sistema de control de contaminacién afiadido el cual utiliza un licor alcalino que extrae
impurezas para recoger materia particulada (incluyendo orgénicos condensados y metales no
vaporosos) y/o para absorber y neutralizar {os gases acidos.

Lavador de gases seco

Significa sistema de control-de contaminacion afiadido el cual inyecta uh absorbente seco 'alqalino
(inyeccidn seca) o rocia un absorbente alcalino (rociado seco) el cual reaceiona y neutraliza los gases
acidos en el flujo de escape del IDBH formando un material seco en polvo.

Mal Funcionamiento (Para propésitos de la Regla 405)

Significa cualquier fallo repentino, infrecuente y que no sea razonablémente prevenible en un equipo.
de control de contaminacidn 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 deberd operar dentro de los pardmetros establecidos hasta donde le sea
posible y debera continuar con el muestreo de todoslos parémetros de operacion aplicables hasta que
todos los desperdncnos hayan sido quemados 0 hasta que cese el mal funcaonamlento, lo que suceda
primero.

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

Signiﬁca el total de materia particulada emitida por un IDBH medido de acuerdo con los Métddos
de Referencia 5 6 29 de la APA.
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Modificacién o IDBH Modificado (Para propésitos de 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 perfodo de vida de la
unidad excedan en un 50 porciento el costo original de la construccion e instalacién

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

(2)  El cambio requiera un cambio fisico o unicambio en el método de operacion de la
unidad el cual aumente la cantidad de cualquier contaminante atmosférico emitido
por la unidad para el cual se hayan establecido estdndares bajo las secciones 129 6
111 de ia Ley.
_ Operacién

Significa perfodo durante el cual se queman desperdicios en el incinerador, excluyendo aquellos
periodos 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 Minimo del Licor del Lavador de gases

Significa el 90'po_r¢iénto 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 mas reciente para demostrar cumplimiento con el limite de
emisién de HCI. '

Pirdlisis

Significa la gasificacién 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, cuitivos,
etcétera para utilizarse en el diagndstico, inmunizacién o tratamiento de seres humanos 0 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 interferén, eteétera.




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

Significa el 90 porciento de la razon de flujo del absorbente de HCI promedio de tres horas més alto.
(tomado por lo menos una vez cada hora) medide durante la prueba de funcionamiento més reciente
para demostrar el cumplimiento con los limites de emisidn de HCL

‘Razén de Flujo Minima del Licor del Lavador de gases

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

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

Razoén de Flujo Minima del Absorbente de Dioxinas/furanos

4 Significa el 90 puzciento 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 mds reciente para demostrar el cumplimiento con el limite de emision 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 instalacion afectada,

Temperatura Mixima a la Entrada del Filtro de Tela

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

Temperatura Maxima 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 C4mara Secundaria ',

Significa el 90 porciento del promedio de tres horas mas alto de la temperatura en la camara -
secundaria (tomado por lo menos una vez cada minuto) medido durante la prueba de funcionamiento
mas reciente para demostrar cumplimiento con los limites de emision 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 Seccién (a) de la Regla 405 aplica a todos los incineradores de
desperdicios sélidos no peligrosos existentes, nuevos y modificados no cubiertos por la
Seccién (b) de esta Regla 4035,

(a)(1X(A)

(@(1)B)

@O

(a)(1)(D)

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

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

Todos los incineradores afectados por esta Seccién (a) deberdn completar una prueba de
funcionamiento para demostrar el cumplimiento con la regla cada 5 afios luego de la
primera prueba de funcionamiento.

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

(@)(1)D)(i)  Debera cumplir con la limpieza diaria periédica de la cdmara de combustién después

de la dltima actividad de incineracién del dia y antes de comenzar a cargar
nuevamente esta camara.

(@)(1)D)(ii} Deberan cumplir con un plan de mantenimiento para la cdmara de decantacion para

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

@(1)D)(iii) 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.

(@)(1XD)(iv) Deberan cumplir con cualquier otro requisito aplicable para los incineradores

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




(a)(1XE) Los incineradores de desperdicios s6lidos no peligrosos existentes con una capacidad

(a)(2)

@(3)

@@

(@)(5)

de 15 ton/dia o menor que hayan obtenido un permiso de fuente de emisién
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 5 afios después de la
fecha de efectividad de esta regla.

Ningin incinerador de desperdicios sélidos no-peligrosos causara o permitird la emision 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 deberd
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 para la certificacion y adiestramiento de operadores en la Seccién (b)(3).

Cualquier incinerador afectado por esta regla deber4 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 Méaxima
Obtenible (TCMO) estd exento de cumplir con la Seccién (a) de esta regla.

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

(bX1) Aplicabilidad

(b)(1)A) La instalacion designada a la cual le aplica esta secci6n es cada incinerador individual

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

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

queme desperdicios patol6gicos, desperdicios de bajo nivel de radioactividad y/o
desperdicios quimioterapéuticos, siempre que el duefio u operador del incinerador:

(b)(1)BX(i) Notifique a la JCA su reclamo de exencién con copia a la APA; y

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

desperdicios patologicos, 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 esté sujeto a esta seccidn, si el duefio u
operador del incinerador:

(B)(AXC)Y([i) Notifica a la APA su reclamo de exencidn con copiaa la JCA; y

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

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

(b)(1)(C)(iv) Mantener tales registros que demuestren que las fuentes logran y mantienen la
exencién por al menos 5 afios consecutivos y que los sometan cuando sean
requeridos dentro de 10 dias laborables.

(®)(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 seccién.

(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.

(b)(1)(F) Cualquier unidad de pir6lisis no ests sujeta a esta seccion.

(®)(1)G) Los hornos de cemento que quemen desperdicios de hospital y/o desperdicios
médico/infecciosos no estén sujetos a esta seccion.

(b)(1)(H) Cualquier cambic fisico u operacional realizado a un IDBH existente con el Unico
proposito de cumplir con las gufas de emision aqui establecidas no serd considerado
como una modificacion ni tendré el efecto de convertir el IDBH en uno sujeto a las
disposiciones de la subparte Ec del 40 CRF Parte 60.

(®)(1(I) Toda instalacién designada sujeta a esta seccién deberd operar conforme a un permiso
de operaci6n Titulo V segiin los requisitos de la Parte VI del Reglamento para el Control
de Ia Contaminacion Atmosférica, no més tarde del 15 de septiembre de 2000.

(b)}(2) Limites de Emisién

(b)(2)(A) Ningiin duefio u operador de una instalacién designada causard la emision de gases a la
atmosfera desde €sta 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. LIMITE 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 cabico | (0.05) (0.03) (0.015)
seco estdndar)
Monéxido de carbono | partes por millién por volumen 40 40 40
Dioxinas/furanos nanogramos por metro clibico 125 125 125
seco estandar (gramos por billén (55)6 (55)6 (35)6
de pie clbico seco estandar) o 2.3 23 23
nanogramos por metro cubico (1.0) (1.0) (1.0)
seco estandar total ET (granos
por billén de pie cibico seco
estindar)
Acido hidroclérico partes por millén por volumen o 100 6 1006 100 6
porciento de reduccion 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 cObico 1.2 1.2 1.2
seco estandar (granos pormil de | (0.52)¢6 | (0.52)6 | (0.52)}6
pie cubico seco estindar) o 70% 70% 70%
porciento de reduccion
Cadmio miligramos por metro clbico 0.16 0.16 0.16
seco estandar (granos pormilde | (0.07)6 | (0.07)6 | (0.07) 6
pie clibico 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
cibico seco estandar) o porciento 85% 85% 85%
de reduccion




(b)}2)(B)

Le)(9)

Cualquier IDBH pequefio localizado a mas 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 ningin gas
desde su chimenea en exceso de los limites presentados en la Tabla 2. El limite de 2,000
libras por semana no aplicara durante pruebas de funcionamiento.

Ningun duefio u operador de una instalacién designada podré causar la emisién de gases
a la atmésfera desde su chimenea que 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 requicre que se complete bajo esta regla, lo que ocurra primero.

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

(b)3)(A)

(b)3XB)

®BXO)

Ningun duefio u operador de una instalacién designada podra permitir Ia operacién de
la instalaci6n designada en ningin 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 més operadores del IDBH.

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

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

(b)(3XCYi) 24 horas de adiestramiento sobre los siguientes temas:

(D)3)(C)(i)(1) Preocupaciones ambientales incluyendo destruccion de patégenos y los tipos de

emisiones;

(b)(3)(CY(i)(2) Principios basicos de la combustién incluyendo los productos de la combustion;

(DYB3XC)()(3) Operacién del tipo de incinerador a ser utilizado por el operador incluyendo

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

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




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

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

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

Monoxido de carbono | partes por millén por volumen 40
Dioxinas/furanos nanogramos por metro ciibico 800
seco estandar (granos por billén (350) 6
de pie cubico seco estandar) o 15
nanogramos por metro clbico (6.6)
seco estandar total ET (gramos "
por billén de pie cubico seco
estandar)
Acido hidroclérico | partes por millén por volumen 3100
Biodxido de azufre partes por millén por volumen 55
Oxidos de nitrégeno | partes por millén por volumen 250
Plomo miligramos por metro cibico 10
seco estandar (granos por mil de 4.4)
pie ciibico seco estandar)
Cadmio miligramos por metro clbico 4
seco estandar (granos por mil de (1.7)
pie cubico seco estandar)
Mercurio miligramos por metro clbico seco 7.5
estandar (granos por mil de pie 3.3)
cubico seco estdndar)




(B)(3)(C)(i)(5) Operacion de equipo de control de contaminacién atmosférica y factores que afectan
el funcionamiento (si aplica);

(b)(3)(C)(i)(6) Métodos para el muestreo de contaminantes (sistemas continuos para el muestreo
de emisiones y muestreo de pardmetros de operacion del IDBH y de los equipos de
control de contaminacion atmosférica) y procedimientos de calibracién del equipo
(donde apliquen);

(B)3)(C)(E)7) Inspeccion y mantenimiento del IDBH, de los equipos de control de contaminacién
atmosférica y de los sistemas continuos para el muestreo de emisiones;

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

(B)BHC)(I)9) Procedimientos para el manejo y caracterizacién de cenizas;
(D)B)C)i)(10)  Reglamentaciones federales, estatales y locales aplicables;
(bYBXC)i)(11)  Procedimientos de seguridad en el trabajo;

(®)BXCYi)(12)  Inspecciones previas al comienzo del proceso de incineracién y
(B)(B)C)(i)(13)  Requisitos para mantener expedientes.

(b)(3XCXii) Un examen disefiado y administrado por el instructor,

(®)B3)(CXiii) Materiales de referencia distribuidos a los participantes en donde se cubran los
topicos del curso. ‘

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

(b)Y3)D)(i) Completar un curso de adiestramiento que satisfaga los criterios bajo el parrafo
(bY(C)(3) de esta seccidon y

(b)3)(D)(ii) Seis meses de experiencia como un operador de IDBH, seis meses de experiencia
como supervisor directo de un operador de IDBH o Ia realizacion efectiva de dos
ciclos de quema bajo la observacién de dos operadores calificados.

(b)(3)(E) La calificacion es valida desde la fecha en que se apruebe el examen o se comp]eten los
requisitos de experiencia, lo que ocurra m4s tarde.

(b)(3)(F) Para mantener la calificacién, 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 duracion en donde se cubra, como minimo, lo siguiente:
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®O)B)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;

(BY3)(F)(iv) Respuestas a situaciones de mal funcionamiento o condiciones que puedan conducir

al mal funcionamiento; y

(b)3¥FXv) Discusion de problemas de operacion experimentados por los participantes.

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

(M)3XG)({d) En caso de que la calificacién haya caducado hace menos de tres afios, el operador

(b)BUGX(ii)

del IDBH deberd completar y aprobar un repaso anual o curso de renovacion segiin
descrito en el parrafo (b)(3)(F) de esta seccion.

En caso de que la calificacion haya caducado hace mds de tres afios, el operador del
IDBH deberéd completar y aprobar un curso que contenga los criterios minimos
descritos en el parrafo (b)(3)(C) de esta seccion.

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

(bY3)(H)()

(B3 (H)()
(b)3)(H)(iii)
GG)A)Y)

BE)H)V)

(b)(3)(H)(vi)

(b)3)(H)(vii)

Resumen de los estdndares aplicables bajo esta regla;
Descripcién de la teoria basica de combustion aplicable a un IDBH;
Procesos para recibir, manejar y cargar desperdicios;

Procedimientos para el comienzo y fin del proceso de incineracion y para el mal
funcionamiento de los IDBH;

Procedimientos para mantener niveles apropiados de suministros de aire para la
combustion;

Procedimientos para operar el IDBH y los sistemas de control de contaminacién
atmosférica asociados dentro de los estandares establecidos bajo esta regla;

Procedimientos para responder a un mal funcionamiento periédico o a condiciones
que puedan conducir al mal funcionamiento;

(b)(3)(H)(viii) Procedimientos para muestrear 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.

(6)(3)1)  El dueiio u operador de una instalacién designada debera establecer un programa para
revisar anualmente la informacion registrada en el parrafo (b)(3)(H) de esta seccién con
cada operador de IDBH. Este programa de revisién del expediente del IDBH debera ser
implementado por cada operador.

(b)(3)(D(i) La revision incial de la informacién registrada en el pérrafo (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 operacién del IDBH, lo que ocurra mas
tarde.

®)X3)(M(i) Las revisiones subsiguientes a la informacion registrada en el parrafo (b)(3)(H) de
esta seccion deben ser realizadas anualmente.

(5)(3)J) Lainformacién registrada en el parrafo (b)(3)(H) de esta seccién debers mantenerse en
un lugar accesible para todos los operadores del IDBH. Esta informacién conjuntamente
con los expedientes de adiestramiento deben estar disponibles para inspeccién por la
APA o su representante de cumplimiento delegado cuando lo solicite.

(b)(4) Plan de manejo de desperdicios

El duefio u operador de una instalacion designada deber4 preparar un plan de manejo de
desperdicios. El plan de manejo de desperdicios debers identificar la posibilidad y la manera
de separar ciertos componentes de desperdicios sélidos del flujo de desperdicios de cuidado
de la 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 esté
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 dreas o
departamentos de la instalacion y no necesita incluir metas nuevas de manejo para cada flujo
de desperdicios. Este deberd identificar, hasta donde sea posible, medidas adicionales que
sean razonables y que estén disponibles para el manejo de desperdicios, tomando en
consideracién 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 deber4 ser considerada en el desarrollo del plan de
manejo de desperdicios.




(b)(S) Requisitos de Inspeccién

(®)(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 emision de la Tabla 2 de esta
regla, debera realizar una inspeccién 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, segun es requerido en esta seccion.

(b)(5)(A)(i) Lainspeccion deberd incluir como minimo lo siguiente:

(b)5)A)EX(1)

®GHAYD)
(BYS)AXGN3)
GCHANDE)

(BYS)AXDS)
(b)YSHAYD(E)
®EHAYDD)

(B)(S)AXi)B)
(bY(SHA)GEN9)
(b)(SAXEX(10)
(b)(5)(A)1)(11)

(bXS)AXD)(12)

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, segin 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 segun 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 segin 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 mecanico, que incluye los interruptores de limite,
opere correctamente, si aplica;

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

En e] ciclo de quema que se realice luego de la inspeccién, documentar que el
incinerador est4 funcionando correctamente y hacer cualquier ajuste necesario;

10




(bY(SXA)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;

(b)(5)(A)([iX15) Inspeccionar los componentes de la chimenea auxiliar;

(b)(5)A)i)16) Ascgurar que los pares termoeléctricos, los sistemas de alimentacidén de

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

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

condiciones de operacién.

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

(®X5)(B)

a partir de la inspeccion del equipo, a menos que el duefio u operador obtenga una
aprobacién por escrito de Ia 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
segin la Seccion (b)(2)(B) y que esté sujeto a los limites de emisién de la Tabla 2 de esta
regla, deberd realizar una inspeccion al equipo anualmente (en o antes del aniversario de
la inspeccién anterior) segtn se resume en los parrafos (b)(5)(A)({) y (b)(5)(A)(i) de esta
seccion.

(b)(6) Reguisitos de Cumplimiento y de Pruebas de Funcionamiento

(b)(6)(A) Los ifmites de emision bajo esta regla aplican en todo momento, excepto durante el

(b)(6X(B)

comienzo y fin del proceso de incineracion, o durante perfodos de mal funcionamiento,
siempre que no se carguen desperdicios hospitalarios o desperdicios médico/infecciosos
en la instalacién designada durante estos periodos.

El duefio u operador de una instalacion designada debera 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
(bX6)(B)(ix) de esta seccidn, segun es requerido bajo esta regla. E] uso de una chimenea
auxiliar durante una prueba de funcionamiento invalidara esta prueba.

(b)(6}BXi) Todas las pruebas de funcionamiento consistiran de un minimo de tres corridas de

prueba realizadas bajo condiciones representativas de la operacién.

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

se indique lo contrario.
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(b)(6)(B)(ii)

(b)(6)B)(iv)

(BX6)B)(v)

(bX6)(BY(vI)

(b)6)(B)(vii)

Se utilizara el Método de Referencia 1 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.

Se utilizard el Método de Referencia 3 6 3A de la APA del apéndice A del 40 CRF
Parte 60 ¢ incorporado a este reglamento en su apéndice, para realizar los andlisis de
composicidn de los gases, que incluye la medida de conceniracién 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.

Las concentraciones de contaminantes se ajustaran a un 7 porciento de oxigeno
utilizando la siguiente ecuacién:

Cajm = Cmedida (20.9 - 7) / (20.9 - %Oz)

donde:
Cy = concentracion de contaminante ajustada a un 7 porciento oxigeno;
medida = concentracion de contaminante medida en una base seca;
(20.9-7) = 20.9 porciento oxigeno - 7 porciento oxigeno (base de correccién
de oxigeno definida);
20.9 = concentracion de oxigeno en el aire, porciento; y
%0, = concentracion de oxigeno medida en una base seca, porciento.

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,

Se utilizard 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 utilizara el Método de Referencia 10 6 10B de la APA. del apéndice A del 40 CRF

(b)(6)(B)(ix)

Parte 60 e incorporado a este reglamento en su apéndice, para medir las emisiones
de CO.

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 instalacién designada seleccione los
estandares de equivalencias toxicas para dioxinas/furanos, se utilizara el siguiente
procedimiento para determinar el cumplimiento:

(b)(6)(B)(ix)(1) Mediré 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 pérrafo
(b)(6)(B)(ix)(1) de esta seccion, multiplicara la concentracién de congénere por
el factor de equivalencia tdxica correspondiente especificado en la Tabla 3 de
esta regla.

(bY®)(B)ix)(3) Sumara los productos calculados de acuerdo con el parrafo (b)(6)(B)(ix)(2) de
esta seccion, para obtener la concentracion total de dioxinas/furanos emitidos en
términos de su equivalencia toxica.

(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 HC.
Si la instalacién designada ha seleccionado los estandares de reduccién de porcentaje
para HCI bajo la Seccion (b) (2) de esta regla, el porciento de reduccién de emisiones
de HCI (%Ry,) se calcula utilizando la siguiente férmula:

(%R ) =[ ’E "] x 100

1

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

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

(b)(6)(B)xi) Se utilizard el Método de Referencia 29 de la APA del apéndice A del 40 CRF Parte
60 e incorporado en ¢l apéndice de este reglamento para medir emisiones de Pb, Cd
y Hg. Si la instalacion designada ha seleccionado los estandares de reduccion de
porcentaje para metales bajo la Seccién (b) (2) de esta regla, el porciento de
reduccion de emisiones (%R,,.,,) se calcula utilizando la siguiente formula:

E-E
(%R, :{ lE o] x 100

i

donde:
%Rnem = porciento de reduccion alcanzado para emisiones de metales (Pb, Cd, o
Hg);
E, = concentracion de emisiones de metales (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 1 '
1,2,3,7.8 - pentaclorodibenzo-p-dioxina 0.5
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 I
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 J
dibenzofurano 1,2,3,6,7,8 - hexaclorinado 0.1 ]
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 f
" dibenzofurano 1,2,3,4,7,8,9 - heptaclorinado 0.01 "
" dibenzofurano octaclorinado _ - 0.001 "
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(b)(6)(C) Proximo 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 instalaci6n debera:

(bX6XCYD

(b)6)(C)(Gi)

(b)(6)(C)(Gii)

Determinar el cumplimiento con los limites de opacidad por medio de una prueba
anual de funcionamiento (no mas 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 seccidn.

Determinar el cumplimiento con los limites de emisién para MP, CO y HCI por
medio de una prueba de funcionamiento anual (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 seccién. En el caso
de que tres prucbas de funcionamiento indiquen que la instalacién estd en
cumplimiento con los limites de emisién para un contaminante (MP, CO o HCI)
durante un perfodo de tres afios, el duefio u operador no tendré que realizar la prueba
de funcionamiento para este contaminante por los proximos dos afios. Como
minimo, se deber4 realizar una prueba de funcionamiento para MP, CO y HCl cada
tercer afio (no mas tarde de 36 meses luego de la prueba de funcionamiento anterior).
Si la prueba de funcionamiento realizada cada tres afios indica que la instalacién esta
en cumplimiento con el limite de emisi6n para un contaminante (PM, CO o HCI), el
duefio u operador no tendr4 que realizar una prueba de funcionamiento para este
contaminante por 2 afios adicionales. Si cualquier prueba de funcionamiento
realizada indica que la instalacién no est4 en cumplimiento con el limite de emisién
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 instalacién 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 el cumplimiento con cualquiera de los limites de emisi6n bajo la
Seccidn (b) (2) de esta regla debera:

(b)(6)(C)(iii)(1}) Determinar el cumplimiento con los limites 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
incineracidn o mal funcionamiento).

(b)(6XC)(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 ¢l Apéndice de este Reglamento.

(b)(6)(D) El duefio u operador de una instalacién 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 humedo debera:
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(b)6)(D)(i) Establecer los parametros de operacion maximos 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 incineracién 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 violacion a estos pardmetros.

(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 seccion.

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

(b)(6)(E)(ii) La operaci6n de la instalacion designada por encima de la temperatura méaxima en la
entrada del filtro de tela, por encima de la cantidad méxima de carga y por debajo de
la razén de flujo minima de absorbentes de dioxinas/furanos simult4neamente (cada
uno medido en un promedio continuo de 3 horas) constituira una violacién al limite
de emisi6n para dioxinas/furanos.

(b)(6)(E)(iii) La operacion de la instalacion 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) constituird una violaci6n al
limite de emisién de HCI.
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(BX(O)(E)iv)

(B)GXE)XV)

La operacién de la instalacién designada por encima de la cantidad méxima de carga
y por debajo de la razon de flujo minima de absorbentes de Hg simultaneamente
(cada uno medido en un promedio continuo de 3 horas) constituirs una violacion al
limite de emisién de Hg,

El uso de una chimenea auxiliar (excepto durante el comienzo y fin del proceso de
incineracién o durante el mal funcionamiento) constituiré una violacién 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,
excepto como se provee en el parrafo (b)(6)(H) de esta seccidn;

(bY6)(F)(D)

(B)(6)(F)(ii)

(b)O)(F)(iii)

(bY6)F)(iv)

(BXOFXY)

(bX6)(F)(vi)

La operacion de la instalacion designada por encima de la cantidad méxima de carga
y por debajo de la caida.en presion minima a través del lavador de gases hiimedo o
por debajo del caballaje o amperaje minimo al sistema simultaneamente (cada uno
medido en un promedio continuo de 3 horas) constituir4 una violacién al limite de
emision de MP. ‘

La operacion de la instalacioén 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) constituird una violacién al
limite de emisién de CO.

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

La operacion de la instalacion designada por encima de la cantidad maxima de carga
y por debajo del pH minimo del licor del lavador de gases simultAneamente (cada
uno medido en un promedio continuo de 3 horas) constituira una violacion al limite
de emisién de HCI.

Laoperaci6n de la instalacion designada por encima de la temperatura maxima de los
gases de chimenea y por encima de la cantidad méxima de carga simultineamente
(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 parrafo
(b)(6)(H) de esta seccién:

18




(b)(6)(G)(i) La operacién de la instalacién designada por encima de la cantidad maxima de carga

y por debajo de la temperatura minima de la c4mara secundaria simult4neamente
(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 instalacién designada por encima de la temperatura maxima a la

entrada del filtro de tela, por encima la cantidad méxima 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 violacién al limite de
emision de dioxinas/furanos.

(b)(6)(G)(iii) La operacién de la instalacién 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 violacién al limite
de emision de HCI.

(b)(6)(GXiv) La operacién de la instalacién designada por encima de la cantidad méxima de carga

y por debajo de la razén de flujo minima de absorbentes de Hg simulténeamente
(cada uno medido en un promedio continuo de 3 horas) constituird una violacién al
limite de emisi6én de Hg.

(b)(6)XG)(v) 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 emisién para MP, dioxinas/furanos, HCI, Pb, Cd y Hg.

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

(bX6)D

(bX6)(J)

funcionamiento dentro de los 30 dias desde la violacién de un pardmetro de operacién
aplicable para demostrar que la instalacién no estd en violaci6n de los limites de emisién
aplicables. Las pruebas de funcionamiento repetidas segiin este parrafo se realizarén
utilizando los mismos pardmetros de operacién que indicaron una violacién bajo el
parrafo (b)(6)(E), (b)(6)(F) o (b)(6)XG) de esta secci6n.

El duefio u operador de una instalacion designada que utiliza un equipo de control de
contantinacion 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 Seccidén
(b)(2) de esta regla, deberd solicitar al Administrador otros pardmetros especificos para
la instalaci6n, a ser establecidos durante la prueba inicial de funcionamiento y
monitoreados de aqui en adelante. El duefio u operador no realizars la prueba inicial de
funcionamiento hasta que su solicitud haya sido aprobada por €l Administrador.

El duefio u operador de una instalacion designada podrd repetir la prueba de
funcionamiento en cualquier momento para establecer nuevos valores a los pardametros
de operacién. El Administrador solicitard una prueba de funcionamiento repetida en
cualquier momento.
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(b)6)(K) Cualquier IDBH pequefto que cumpla con los requisitos para ser considerado como rural
segun la Seccion (b)(2)(B) y que esté sujeta a los limites de emision establecidos en la
Tabla 2 de esta regla, deberd cumplir con los siguientes requisitos de cumplimiento y
pruebas de funcionamiento:

®XEK)(E)

b)(6)(K)(ii)

b)(6)(K)(ii)

(b)(6)K)(iv)

(BUEXK)(Y)

Realizar la prueba de funcionamiento segtin 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 Seccion (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 cdmara
secundaria como pardmetros especificos de la instalacion durante la prueba inicial
de funcionamiento realizada para determinar el cumplimiento con los limites de
emision aplicables.

Asegurar que la instalacién designada no opere por encima de Ia cantidad méxima
de carga o por debajo de la temperatura minima de [a camara secundaria, medidos en
todo momento como promedios continuos de 3 horas (calculados cada hora como el
promedio de las 3 horas previas de operacién), excluyendo €l 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 cidmara
secundaria constituira una violacion a los parametros de operacién establecidos.

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

El duefio u operador de una instalacion designada realizar4 una prueba de
funcionamiento repetida dentro de 30 dias de la violacién de un parimetro de
operacion aplicable para demostrar que la instalacién no estd en violacién de los
limites aplicables de emision. La prueba de funcionamiento que se repita segiin este
parrafo debe ser realizada utilizando los pardmetros de operacién idénticos a los que
indicaron la violacién bajo el parrafo (b)(6)K)(iv).

(bY7) Regquisitos de Muestreo

(b)(7)(A) EIl duefio u operador de una instalacién designada deber4 instalar, calibrar (segin las
especificaciones del fabricante), mantener y operar equipos (o establecer métodos) para
monitorear los pardmetros maximos y minimos aplicables establecidos en la Tabla 4 de
modo que estos equipos (0 métodos) midan y registren los valores para estos parametros
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(bX7(B)

BX7)(C)

(BY7)(D)

bBYNE)

de operaci6n 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 (segiin las
especificaciones del fabricante), mantener y operar un equipo o método para medir el uso
de la chimenea auxiliar incluyendo la fecha, hora y duracién.

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 hiimedo o un
tavador de gases seco seguido por un filtro de tela y un lavador de gases hiimedo, para
cumplir con los limites de emisién bajo la Seccion (b)(2) de esta regla, deberd instalar,
calibrar (segiin las especificaciones del fabricante), mantener y operar el equipo necesario
para medir los pardmetros especificos de la instalacién desarrolladoras de acuerdo con
la Seccion (b)(6)(I) de esta regla.

El duefio u operador de una instalacién designada deberd obtener datos de monitoreo en
todo momento durante la operacién del IDBH, excepto durante perfodos de mal
funcionamiento, calibracién o reparacion. Como minimo, se debera obtener datos de
muestreo validos 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 instalacién designada o
queme desperdicios de hospital y/o médico/infecciosos.

Cualquier IDBH pequefio que cumpla con los requisitos para ser considerado como rural
segin la Seccién (b)(2)(B) y que esté sujeto a los Ifmites de emisién establecidos en la
Tabla 2 de esta regla, debera cumplir con los siguientes requisitos de monitoreo:

(bY7)EXi) Instalar, calibrar (segtin 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 operacién.

()(7)E)(i) Instalar, calibrar (segiin las especificaciones del fabricante), mantener y operar un

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

(b)(7XE)(iii) EI duefio u operador de una instalacién designada deberd obtener datos de monitoreo

en todo momento durante la operacién del IDBH, excepto durante periodos de mal
funcionamiento del equipo de muestreo, calibracién o reparacién. Como minimo,
se debera obtener datos de monitoreo validos 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 instalacion designada quemen desperdicios hospitalarios y/o médico/infecciosos.

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

(b)(8)}A) El duefic u operador de una instalacién designada deberd mantener la siguiente

informacién (segin sea aplicable) por un periodo de por lo menos 5 afios:
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(B)(BXAXG)

Fecha de cada expediente;

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

(b)) A1)

(b)(B)(A)()(2)

(b)B)A)(ii)(3)

(b)(B)AXii)(4)

(b)) AX)()

(b)(8)AXii)(6)

(D)) (AXii)(7)

(D)) AX)(8)

(B)E)(AXX9)

(DB AXiD)(10)

(®E)AXID(11)

(D)(B)(AXii)(12)

(b)B)(AXii)(13)

(b)) AXii)(14)

Las concentraciones de cualquier contaminante registrado en la Seccion (b)(2)
de esta regia o mediciones de opacidad segiin 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, segin 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 cdmara secundaria durante cada minuto de
operacion;

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

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

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

La temperatura en la salida del lavador de gases himedo durante cada minuto de
operacifn, segun 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 (bX6)(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)(8)(A)(ii)

(b)8)(A)iv)

(b)BY)AXY)

(B)E)(A)(vi)

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

Identificacion de los dias para los cuales no se ha obtenido datos sobre las tasas de
emisidén o los pardmetros de operacion especificados bajo el parrafo (b)(8)(A)(ii) de
esta seccidn, con una identificacién de las tasas de emisi6n o los pardmetros no
medidos, razones por las cuales no se obtuvieron los datos y una descripci6n 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.

Identificacion de los dias en los cuales los datos sobre las tasas de emisién o los
parametros de operacion especificados en el parrafo (b)(8)(A)(ii) de esta seccién 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 emisién
y/o para establecer pardmetros de operacidn, 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)(D), 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)(AXix)

(b)8}AY)

completado los requisitos de adiestramiento para operadores, incluyendo
documentacién sobre el adiestramiento y las fechas en que éste se tomé;

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

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

(b)(8XB) El duefio u operador de una instalacién designada debera someter la informacién descrita
en los parrafos (b)(8)(B)(i) a (b)(8)(B)(iii) de esta seccién no mds tarde de 60 dias luego
de la prueba inicial de funcionamiento. Todos los informes deberan estar firmados por
¢l administrador de [a instalacién.

(b)(B)BX1)

(bX(8)(B)(ii)

Los datos sobre la prueba inicial de funcionamiento registrados bajo la Seccién
(b)(6)(B)(i) a la (b)(6)(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 Seccién (b)(4) de esta
regla.

(b)(8)(C) Presentard un informe anual dentro de un afio después de someter la informacién en el
parrafo (b)(8)(B) de esta seccion e informes subsiguientes deben ser presentados no méas
tarde de 12 meses después del informe anterior (el duefio u operador de una instalacién
designada deberé 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). Fl
informe anual incluird la informacién que se indica en los parrafos (b)(8)(C)(i) a
(b)B)C)(vii) de esta seccién. Todos los informes deben ser firmados por el
administrador de la instalacion.

®ENC)(E)

(B)E)C)(i)

(b)(8)(C)(ii)

(b)) CT)Gv)

(BYEHCX(W)

(BIENC)(vi)

(B)(E)C)(vii)

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

El pardmetro de operacién maximo mas alto y el pardmetro de operacién minimo
més bajo para cada parametro de operacion registrado en el afio que es informado,
segln la Seccién (b)(6)(D) o (1) de esta regla, si aplica.

El parametro de operacién méximo més alto y el pardmetro de operacién minimo
mads bajo seglin sea aplicable, para cada pardmetro de operacién registrado en el afio
anterior al que es informado segun la Seccién (b)(6)(D) o (1), 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 ¢l 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.

Si 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 seccién durante el afio que se informa, una
declaracién de que no ocurrieron excedencias durante el periodo de informe.

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

y las medidas correctivas tomadas.
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(b)(8)(D) EI duefio u operador de la instalacién designada debera someter informes semestrales

(b)(8)(E)

(b)(8)(F)

sobre cualquier informacion registrada bajo los pérrafos (b) (8) (A) (iii) al (b) B)(A) (v)
de esta seccidn no més 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 pérrafo (b)(8)(B) de esta seccién. 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 instalacién.

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

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:

(bY8)(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)@)(F)(i)) Someter un informe anual que contenga la informacién registrada bajo el parrafo

(b)(8)(F)(i) de esta secci6n, 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)8)(G)({i) Todas las instalaciones designadas que se les requiera cumplir con la Regla 405

(b)(ONE) informard 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 deberdn cumplir con todos los requisitos aplicables del Plan

Estatal en o antes de un afio luego 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,
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 yenel
Apéndice de este Reglamento, excepto como se provea en los parrafos (E) y (F) de esta
seccion.
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(b)(9)(B)

®XOXC)

(b)(9)D)

(bX(9)(E)

Tedo incinerador que queme sélo desperdicios patoldgicos, desperdicios de bajo nivel
de radioactividad y/o quimioterapéuticos, y cualquier incinerador de hornos maultiples,
debera 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 instalacion designada que no haya solicitado la exencién a tiempo, o que no se le
haya otorgado una exenci6én de cumplimiento més alla de Ia fecha de cumplimiento como
se especifica en el parrafo (A) de esta seccion 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 publicacién 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) debers estar
en cumplimiento 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 instalacién de equipo de control necesario o de tecnologia alterna para
el tratamiento de desperdicios, ms 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)Y9(EYD)  Sometera un plan final de control en donde se describan los controles o la tecnologia

que utilizard la fuente para cumplir con los limites de emisién y otros requisitos no
mas 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, para
controlar las emisiones de los IDBH. Este plan de control debera ser sometido al
mismo tiempo que la solicitud de extensidon de cumplimiento.

(b)(9)(E)Gi) Otorgacion de contratos para sistema de control o modificaciones de proceso u

drdenes para comprar componentes. Este paso debe ser completado no més 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)(9XE)(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 mas 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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(bY(9)E)iv) Terminacién 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.

(®)NE)V)  El cumplimiento final debe ser logrado el 15 de septiembre de 2002 o antes.

(B)O)E)(vi) Una prueba inicial de funcionamijento siguiendo los procedimientos y requisitos
establecidos en la Seccién (b)(6) deberd completarse dentro de 180 dias luego de que
el cumplimiento final haya sido logrado.

(b)9)(F) Toda instalacién designada que solicite una extensién de cumplimiento mas alla 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.

(bY(OXF)i) Documentacién de los analisis realizados para justificar la necesidad de una
extension, incluyendo una explicacion de por qué se necesita més de un afio después
de que la APA apruebe el Plan Estatal para cumplir con todos los requisitos del plan.
La documentaci6n deberd incluir una evaluacién de la alternativa para transportar el
desperdicio de afuera a una instalacién de disposicién y tratamiento de desperdicios
médicos comerciales en una base temporal o permanente.

(D)(9XFXii) Documentacién de los pasos para los incrementos de progreso mensurables y
gjecutables segiin requeridos en (b)(9)(E) a ser tomados hacia el cumplimiento con
las guias de emisién.

(b)(9)(G) Los requisitos para el adiestramiento y certificacion de operadores como se especifica
bajo la Seccién (b)(3) y los requisitos de inspeccién para los IDBH pequefios que
cumplan con los requisitos de rural segiin se especifican bajo la Seccién (b)(5) de esta
regla, no podran incluirse dentro de la solicitud de extension de cumplimiento, y deberan
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.

(bY9)(H)()) Las extensiones més alla 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 esta 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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(bY9)(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 automéaticamente.

(bY(O)(H)(iii) Las solicitudes para extensiones de cumplimiento deberan 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 dias después de recibir la solicitud con la informacién requerida.
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40 CFR SECTION 60.25(a)




Subpan B—Adoptiocn 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:

(2) Designated pollutant means any air pollut-
ant, emissions of which are subject t0 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 [list published under
section 108(a) or section 112(b}1)A} of the Act,

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

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

(d) dpplicable plan means the plan, or most re-
cent revision thereof, which has been approved
under §60.27(b) or promulgated mnder §60,27(d).

(¢} Emission guideline means a guideline set
forth in subpart C of this part, or 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 inmto account the
cost of such reduction) the Administrator has de-
termined has been adequately demonstrated for
designated facilities.

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

(8) 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 contained in
a plan or with any increments of progress to
achieve such compliance.

(b) Increments of progress means steps to
achieve compliance which must be taken by an
awner or aperator of a designeted 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 control or process modifica-
tion;

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

(4) Completion of on-site construction or instal-
lation of emission control equipment or process
change; and

(5) Final 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 puidelines, and
final compliance times.

{a) Concurrently upon or after proposal of
standards of performance for the control of a des-
ignated pollutant from affected facilities, the Ad-
ministrator will poblish a draft guideline document
containing information pertinent to control of the
designated pollatant form designated facilities. No-
tice of the availability of the draft guideline docu-
ment will be published in the FEDERAL REGISTER
snd public comments on its comtents will be in~
vited. After consideration of public comments and
upon or after promulgation of standards of per-
formance for control of 2 designated pollutant
from affected facilities, a fina! guideline document
will be published and notice of its availability will
be published in the FEDERAL REGISTER,

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

(1) information concerning known or suspected
endangerment of public health or welfare cansed,
or confributed to, by the designated pollutant.

{2) A description of systems of emissicn reduc-
tion which, in the judgment of the Administrator,
have been adequately demonstrated,

{3) Information en the degree of emission re-
duction which is achievable 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 normally ex-
pected to be necessary for the design, installation,
and startup of identified control systems.

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

(c) Except as provided in paragraph (d}(1) of
this section, the emission guidelines and compli-
ance times referred to in paragraph (bY5) 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 part with such modifications as
may be appropriate.

(1) If the Administrator determines that a
designated pollutant may cause or contribute to
endangerment of public welfare, but that adverse
effects on public health have not Ixen 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 a 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-
ISTER, revise the guideline document as necessary
under paragraph (a) of this section, and propese
end promulgate emission guidelines and compli-
ance times under paragraph {¢) 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
availability of a final guideline document is pub-
lighed under §60.22(a), each State shall adopt and
submit to the Administratar, in eecordance with
§60.4, a plan for the control of the designated pol-
Tutant to which the guideline document applies.

(2) Within nine 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 adopt and submit to the Administrator any
plan revision necessary to meet the requirements
of this

(b) If no designated facility is located within a
State, the State sball submit a letter of certification
to that effect to the Administrator within the time

specified in paragraph (s) of this section. Such
certification shall exempt the State from the re-
quirements of this subpart for that designated pol-
utant,

{e)(1) Except as provided in paragraphs (c)(2)
and (c)(3) of this section, the State shall, prior t0
the adoption of any plan or revision thereof, con-
duct one or more public hearings within the State
on such plan ar plan revision.

{2) No hearing shall be required for any change
to an increment of progress in an approved com-
pliance schedule wnless the change is likely to
cause the facility to be unable to comply with the
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
subpart if it was adopted after a public hearing
and is at least as stringent ns the corresponding
emission guideline specified in the applicable
guideline document published under § 60.22(a).

(dy Any hearing required by paragraph (c) of
this section shall be held 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) Notification 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 any other State included in the region.

(e) The State shell prepare and retain, for a min-
imum of 2 years, a record of each hearing for in-
spection by any interested party. The record 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 accord-
ance with the notice required by paragraph (d} of
this section; and

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

() Upon written application by & 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 approval es he deems nec-
essary. Procedures approved under this section
shall be deemed to satisfy the requirements of this
subspart regarding procedures for public hearings.

J40 FR 53346, 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)
without establishing an effective date, For the conven-
ience of the veader, the existing toxt continues 1o be car-
ried within the body of the section and the mew 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 guideline documemt is published under §60.22(a),
cach State shall adept and submit to the Administrator, in
accordance with §60.4 of subpart A of this part, & plan
for the control of the designated pollutant to which the

L3 ] * L4 *

§60.24 Emission standards and compli-
ance schedules.

(a) Each plan shall include emission standards
and complisnce schednles,

(b}(1) Emission standards shall prescribe allow-
able rates of emissions except when it is clearly
imprasticable. Such cases will be identified in the
guideline documents issued under §60.22. Where
emission standards prescribing equipment speci-
fications arc established, the plan shall, to the de-
gree possible, set forth the emission reductions
achievable by implementation of such specifica-
tiops, and may permit compliance by the use of
eqummentdetermmdbyﬂwSmlctobeeqmva-
lent to that prescribed.

(2) Test methods and procedures for determiu—
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 te be equivalent or alter-
native methods as defined in § 60.2 (1) and (u).

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

(¢) Except as provided in paragraph (f) of this
section, whers the Administrator has determined
that a designated pollutant 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

part.

(d) Where the Administrator has determined that
& designated pollutant may cause or contribute %o
endangerment of public welfare but that adverse
effects on public health have not been dem-
onstrated, States may 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 schednle extending more
than 12 months from the date required for submit-
1l of the plan shall include legally enforceable in-
crements of progress to achieve compliance for
each designated facility or category of facilities,
Increments of progress shall include, whmpxu-
ticable, each increment of progress specified in
§60.21(h) and shall include such additional incre-
mmofpmyessasmaybenecessawtopermn
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 & public hearing
held according to §60.23 and shall be submitted
to 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
semisnnual 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 stringent
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 class of fa-
cillities):

(1} 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 to the facility (or class
of facilities) that make application of a less strin-
gent standard or final compliance time signifi-
cantly more reasanable.

{g) Nothing in this subpart shall be construed to
preclude any State or political subdivision thereof
from adopting or enforcing (1) emission standards
more stringent than emissfon guidelines specified
in subpart C of this part or in applicable guideline
documents or (2) compliance schedules requiring
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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-
troductary text withaut establishing an effective date. For
the conventence of the reader, the existing text continues
to be carried within the body of the section and the new
text is set forth below:

§60.24 Emission standards and compliance
schedules.

L4 * * * L]

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

* * * * *

§60.25 Emission inventories, source
surveillance, reports.

(a) Each plan shall include an inventory of all
designated facilities, including emission data for
the designated pollutants and information related
to emissions as specified in appendix D to this
part. Such data shall be summarized in the plan,
and emission rates of designated poilutants from
designated facilities shall be correlated with appli-
cable emission standards. As used in this subpart,
“correlated” means presented in such a manver 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
:taudards. Bach plan shall, as a minimum, provide
or:

(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 from such facilities, and/or such other
information as may be necessary to enmable the
State w0 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 correlated with applicable emission
standards (see §60.25(a)) and made available to
the general public.

(d) The provisions referred to in paragraphs (b)
and {¢) 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 as
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 pollutant(s) for which the plan is submit-

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 a 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 initisted against des-
ignated facilities during the reporting period, under
any emission standard or compliance schedule of
the plan.

(2) ldentification 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 (a) 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 umder 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, as amepded at 44 FR
65071, Nov. 9, 1979]

§60.26 Legal authority.

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

{1} Adopt emission standards and compliance
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 to re-
quire recordkeeping and to make inspections and
conduct tests of designated facilities,

(49) Require owners or operators of designated
facilities to install, maintain, and use emission
monitoring devices and to make periodic reports to
the State on the nature and amounts of emissions
from such facilities; also authority for the State to
make such dats aveilable to the public as reported
:rni as correlated with applicable emission stand-
{b) The provisions of law or regulations which
the State determines provide the authorities re-
quired by this section shall be specifically idemi-
fied. Copies of such Jaws or regulations shall be
submitted with the plan unless:

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

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

(=) 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-
thority adequate to meet the requirements of para-
graphs (a){3) and (4) of this section may be dele-
gated to the State under section 114 of the Act.

{d) A Statz governmental agency other than the
State air pellution control agency may be assigned
responsibility for carrying out a portion of a plan
if the plan 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 authorize a local agency to
carry out a plan, or portion thereof, within the
local agency's jurisdiction if the plan demonstrates
to the Administrator’s satisfaction that the local
agency hes 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 camying out the plan or
portion thereof.

§60.27 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 or plan revision, approve or dis-
approve such plan or revision or each portion
thereof.

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

§60.28

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

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

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

(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 monthe
afier 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 snch 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 and promulgated under this section will
apply, the Administrator may provide for the ap-
plication of less stringent emission standards or
longer compliance schedules then those otherwise
required by this section in accordance with the eri-
teria 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-
{aying 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 afier edop-
tion in eccardmce with the procedures amd 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 ariginal plan.




§60.29

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

§60.29 Plan revisions by the Adminis-
trator.

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

(2) The provision was promulgated by the Ad-
ntinistrator, 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 of the Ad-
ministrator, 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
being acceptable or potentially acceptable
amd are specifically identified in the meth-
ods. The items identified as acceptable op-
tions may be used without approval but
must be identified in the test report. The po-
tentially approvable options are cited as
“sulject to the approval of the Adminis-
trator’” or as “or eguivalent.” Such poten-
tially approvable techniques or alternatives
may be used at the discretion of the owner
without prior approval. However, detalled
descriptions for applying these potentlally
approvable techniques or alternatives are
not provided In the test methods. Also, the
potentially approvable options ere not nec-
essarily acceptable in all applications.
Therefare, 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 and must be capable of
being performed without additional instruc-
tion, and the the degree of detail should be
similar to the detail contained in the test
methods); and (3) providing any rationale ar
supporting data necessary to show the valid-
ity of the alternative in the particular appli-
cation. Failure to meet these requirements
can result in the Administrator's disapproval
of the alternative.

METHOD I—SAMPLE AND VELOCITY
TRAVERSES FOR STATIONARY SOURCES

1. Principle and Applicability

1.1 Principle. To aid in the represemtative
measurement of pollutant emissions and/ar
total valumetric flow rate from a statlonary
source, a measurement site where the efflu-
ent stream is flowing in a known direction is
selected, and the cross-section of the stack is
divided into & number of equal areas. A tra-
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verse paint is then locared within each of
these equal areas.

1.2 Applicability. This method is applica-
ble to flowing gas streams in ducts, stacks,
and flues. The method cannot be used when:
(1) flow is cyclonic ar swirling (see Section
24), (2} a stack is smaller than about (.30
meter (1Z in.) in diameter, or 0.071 m 2(113
in.?) cross-sectional area, or (3) the measure-
ment site 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; failure to do so may require subsequernt
alterations to the stack or deviation from
the standard procedure. Cases Involving
varients are subject to approval 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 ar duct
diameters downstream amnd twoc diameters
upstream from any flow disturbance such as
a bend, expansion, or contraction in the
stack, or from a visible flame. If necessary,
an alternative location may be selected, at a
position at least two stack or duct diameters
downstrearn and & half diameter upstream
from any flow disturbance, For a rectangular
crass section, an equivalent diameter (D)
shall be calculated from the following egua-
tion, to determine the upstream and down-
stream distances:

EC16NOS1.245

where L=length and Wewidth,

An alternative procedure is available for
determining the acceptability of a measure-
ment location not meeting the criteria
above. This procedure, determination of gas
flow angles at the sampling points and com-
paring the results with acceptabllity cri-
teria, 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 numkber of traverse points
shall be: (1) twelve, for circular or rectan-
gular stacks with diameters {or equivalent
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
clla]metem between 0.3 and (.61 meter (12-24
in.).

of traverse points is determined from Figure

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 traverse
points, or a greater value, so that for elir-
cular stacks the number Is a multiple of 4,
and for rectan stacks, the number Is
one of those shown in Table 1-1.

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

Number of traverss points

Matrix layout
23

1-1. Before referring to the figure, | +
determine the distarces from the chosen

by the stack diameter or
equivalent diameter, to datermine the dis-
tance In terms of the number of duct diame-
ters, Then, determine from Figure 1-I the
minimum number of traverse points that

4x3

BREBHEBIRT
g
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222 Velocity (Non-Particulate) Tra-
verses. When wvelocity or volumetric flow
rate is to be derermined (but not particulate
matter), the same procedure as that for par-
ticulate traverses (Section 2.2.1) is followed,
except that Figure [-Z may be used instead
of Figure 1-1.

2.3 Cross-sectional Layout and Loecation
of Traverse Points.

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

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

PL 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 cemtimeters (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 given below.

2.3.1.1 Stacks With Diameters Greater
Than 0.6] m (24 in.). When any of the traverse
points as located in Section 2.3.1 fall within
2.5 ecm (100 in.) of the stack walls, relocate
them away from the stack walls to: (1) a dis-
tance of 2.5 cm (L.00 in.); or {2) a distance
equal to the nozzle inside dtameter, which-
ever is larger. These relocated traverse
peints {on each end of & diameter) shall be
the “adjusted” traverse points.

Whenever two successive traverse points
are comhined to form a single edjusted tra-
verse point, treat the adjusted point as two
separate traverse polnts, bath in the sam-
pling (or velocity measurement) procedure,
and in recording the data.
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TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
[Percent of stack diamater from inside wall to traverse poinf}
Number of traverse points on a diametar—
Traverse point number an & di
2 4 a 8 10 12 14 —I 16 l 18 20 2 24
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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) & distance of 1.3
em (0.50 in.); or (2) a distance equal to the
nozzle 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 configuration.
Divide the stack cross-section into as many
equal rectangular elemental areas as tra-
verse points, and then locate 2 traverse polnt

&t the cenrrold 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 points, expand
the “minimum number of traverse points*
matrix (see Table 1-I) by adding the extra
traverse points alang ane or the other or
borh legs of the matrix; the final matrix
need not be balanced. For example, If a 4x3
"minimum number of peints” matrix were
expanded to 36 points, the final matrix could
be 8x4 or 12x3, and would not nacessarily
have to be §x6. After constructing the final
matrix, divide the stack cross-section into as
many equal rectangular, elemental areas as
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traverss points, and locate a traverse point
at. the centroid 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 reselution of the mat-
ter.

24 Verification of Ahsence of Cyclonic
Flow. In mnst statl sources, the direc-
tlon of stack gas flow is essentizlly 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 tengential
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 acceptable for
this determination,
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Level and zero 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 S pitot tube is in this posi-
tion, it Is at “0° reference.” Note the dif-
ferential pressure (Ap) reading at each tra-
verse point. If & null (zero) pitot reading is
obtained at 0° reference at a given traverse
point, an acceptable flow condition exists at
that point. If the pitot reading is not zero ar
0° reference, rotate the pitot tube (up to 00°
yaw angle), until a null reading is obtalned.
Carefully determine and recard the value of
the rotation angle (a) 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*
to thase points for which no rotation was re-
quired, and Include these in the overall aver-
age. If the average value of ais greater than
2l°, the overall flow condition in the stack is
unacceptable and alternative methodology,
subject. to the approval of the Administrator,
must be used to perform accurate sample and
velocity traverses.
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The alternative procedure described in
Section 2.5 may be used to determine the ro-
tation angles In Heu of the procedure de-
scribed abave.

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 where blockage and
wall effects are minimal. A directional flow-
sensing probe is used to measure pitch and
yaw angles of the gas flow at 40 or more 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 point 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 to the traverse line at the tra-
verse point and is measured from the line
passing through the traverse paint and par-
allel to the stack axis.

%.5.1 Apparatus.

2.5.1.1 Dfirectional Prohe. Any directional
probe, such as United Sensor Type DA Three-
Dimensional Directicnal Probe, capable of
measuring both the pitch and yaw angles of
gas flows is acceptable, (NOTE : Mention of
trade name or specific products does not con-
stitute endorsement by the U.S. Environ-
mentzal Protection Agency.) Assign an iden-
tification number to the directional probe,
and permanently mark or sngrave 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 Differential Pressure Gauges. In-
clined manometers, U-tube manometers, or
other differentinl pressure gauges (e.g.,
magnehelic gauges) that meet the specifica-
tions described in Method 2, section 2.2

NoTE: If the differential pressure geuge
produces both negative arzld positive read-

. then both negative and positive pres-
suulg:madingsshaﬂbecallbmtedatamm-
imum of three points as specified in Method
Z, section 2.2,

2.52 Traverse Points, Use a minimum of
40 traverse points for circular ducts and 42
points for ducts for the gas flow
angle determinations. Follow section 2.3 and
Table 1-1 or 1-2 for the location and layout
of the traverse poimts. If the measurement
location 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 locations for sampling and velocity
measurements,

2.5.3 Measurement Procedure,

2.53.1 Prepare the directlonal probe 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 a
reading of at least 7.6 cm (3 in.) H ;0 registers
on the differential pressure gauge, then plug
the impact opening. The pressure of a leak-
free system will remain stable for at least 15
seconds.

24532 Level and zero the manometers.
Since the manometer level 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 untll zerc defiection Is indicated for the
yaw angle pressure gauge. Determine and
record the yaw engle. Record the pressure
gauge readings for the pltch angle, and de-
termine the pitch angle from the calibration
curve, Repeat this procedure for each tra-
verse point. Complete a *back-purge” of the
pressure lines and the tmpact openings prior
to measurements of each traverse paint.

A post-test check as described in section
24.%1 is required. If the criteria for a leak-
free system are not met, repair the equip-
ment, and repeat the flow angle measure-
ments.

2.54 Calculate the resultant angle at each
traverse paint, the average resultant angle,
and the standerd deviation using the fol.
lowing equations. Complete the calculations
retaining at least one extra significant fig-
ure beyand that of the acquired data. Round
rthe values after the final calculations,

2.54.1 Calculate the resultant angle at
each traverse polnt:

Ri=arc cosine [(cosine Y})(cosine P)|

Eq. 1-2
Where:
Ri=Resultant angle at traverse point i, de-
gree.

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

2.54.2 Calculate the average resultant for
the measurements:

EC16N091.107

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

2.5.4.3 Calculate the standard deviations:
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Egq. I-4
Where:
Ss=Standard deviation, degree.

255 ‘The measurement location is accept-
able if R520° and S.<10°

2,5.6 Calibration. Use a flow as de-
scribed in Sections 4,1.2.1 and 4.1.2.2 of Meth-
od 2, In addition, the flow system shall have
the capacity to generate two test-section ve-
locities: one between 358 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 Cut two entry ports in the test sec-
tton. The axis through the entry parts shall
be perpendicular 1o each other and intersect
in the centroid of the test section. The
should be elongated slots parallel to the axis
of the test sectlon and of sufficient length to
allow measurement of pitch angles while
maintaining the pitot head position at the
test-section cemtroid. To facilitate align-
memnt of the directlonal probe during calibra-
tion, the test section should be constructed
of plexiglass or some other t ma-
terial. All callbration measurements should
be made at the same point In the test sec-
tion, preferably at the centroid of the test

2.58.2 To ensure that the gas flow Is par-
allel to the central axis of the test sectlom,
follow the procedure in Section 2.4 for cy-
clonic flow determination to measure the
gas flow angles at the centroid of the test
section from two test ports located %0° apart.
The gas flow angle measured in each port
must be £2° of 0°. Straightening vanes should
be installed, 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-
talned for each angle in the two flow ranges,
and plot a calibration curve with the average
values of the pressure ratio (or other suit-
able 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 ratio,
The difference at each comparison must be
within 2° for angles between 0° and 40° and
within 3°for angles betwean 40 ° - and 60°,
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2564 Yaw Angle Calibration, Mark the
nsional probe to 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 directional probe In the test section, and
rotate the probe until the zero position is
found. With a protractor or other engle
measuring device, measure the angle Indl-
cated by the yaw angle indicatar on the
three-dimensional probe. This should be
within 2°of 0°. Repeat this measurement for
any other points along the length of the
pitot where yaw angle measurements could
be read in order to account for varfations in
the pitor markings used to indicate pitot
head positions.
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METHOD JA—SAMPLE AND VELOCITY TRA-
VERSES FOR STATIONARY SOURCES WITH
SMALL STACKS OR DUCTS

1. Applicabllity 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 or 0.071 m 2 (113 In.2) in cross-
sectional area, but equal to or greater than
ebout 0.16 meter {4 in.) in dismeter or 0.0081
mé (12.57 in.?) in cross-sectional area.

1.2 In these small dlameter stacks or
ducts, the conventional Method § stack as-
sambly {(cansisting of a Type S pitot tube at-
tached to a sampling probe. equipped with a
nozzle and thermocouple) blocks a signifl-
cant portion of the cross section of the duct
and causes inaccurate measurements. There-
fere, 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 s run of duct bhetween the PM
samp! measurement sites al-
lows the flow preflle, 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 cyclunic flow are the same as
in Method 1, Sections 2.3 and 2.4, respec-
tively. Differences from Method {, except
ncted, are glven below.
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METHQD 3—GAS ANALYSIS FOR THE
DETERMINATION OF DRY MOLECULAR WEICHT

1, APPLICABILITY AND PRINCIPLE

1.1 Applicability.

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
CO;, 0y, carbon monoxide (CO), and nitrogen
(Nz) are not present in concentrations suffl-
clent. ta affect the results.

1.1.2 Other methods, as well as modifica-
tions to the procedure described herein, are
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also applicahle for some or all of the above
determinations. Examples of specific meth-
ods and modifications include; (1) A multi-
point sampling method an Orsat ana-
lyzer to analyze individual grab samples ob-
tained at each point; (2) a method using CO ;
or 0; and stoichiometric 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
procmes burning natural gas, coal, or oil.
These methods and modifications may be
used, but are subject to the approval of the
Administrator, U.S. Environmental Protec-
tion Agency (EPA).

113 Note. Mentlon of trade names or spe-
cific products does not constitute endorse-
ments 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 sampl!ng' or (3) multt-
point, integrated sampling. The gas sample
is analyzed for pecent CO ;, percent O, and If
necessary, for percent CO. For dry molecular
weight determination, either an Orsat or a
Fyrite analyzer may be used for the analysis.

2. APPARATUS

As an alternative to the sampling appa:
ratus and systems described herein, m:har
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sampling systems (e.g., iiquid displacement)
may be used, provided such systems are ca-
pable of obtaining e representative sample
and maintaining a constant sampling rata,
amnd are, otherwise, capable of 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, Stainless steel ar borosilicate
glass tubing equipped with an in-stack or
out-stack filter to remove particulate mat-
ter (a plug of glass wool is satisfactory for

purpase}, Any other materials, inert to
03, CO2, 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
equivalent. to transport the ges sample to
the analyzer.

2.2 mtagrated 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 ml that will not remave Oa,
€03, CO, and N, to remove excess moisture
which would interfere with the operation of
the pump and flowmeter.

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

2245 Rate Meter. A rotameter, or equiva-
lent rate meter, capable of measuring flow
rate to within 2 percent of the selected flow
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rate. A flow rate range of 500 to 1000 cc/min
is E

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 capaclty 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
preswrweu:ebagtoﬁtolﬂcml-lzo @to4d
in. Hz0). 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 ta 10 cm
(2 to 4 In)) H20 and allow to stand aovernight.
A deflated bag 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 check.

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

2.3 Analys!s. 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 manufacturer, unless otherwise speci-
fied hereln.

3. SINGLE-POINT, GRAB SAMPLING AND
ANALYTICAL PROCEDURE

3.1 The sampling point in the duct shall el-
ther be at the centroid of the cross sectlon or
at a point no closer to the walls than 1.00 m
{3.3 ft), unless otherwise specified by the Ad-
ministrator.

SZSetuptheequipmamasshowanlg-
ure 3-1, making sure all connections ahead of
the analyzer are tight. If an Orsat analyzer is
used, it is recommernded that the analyzer be
leak checked by following the procedure in
tionalsemn 6 however, the leak check is op-

3.3 Place the probe in the stack, with the
tip of the probe positioned at the sampling
puint; purge the sampling line long enough
to allow at least five exchanges, Draw a sam-

into the analyzer, and immediately ana-
Iyze 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 2 O fram 100 percent. Cal-
culate the dry molecular weight as indicated
in Section 7.2.

3.4 Repeat the sampling. analysis, and cal-
culation procedures until the dry molecular
weights of any three grab samples differ
from their mean by no more than 0.3 g/g-
mole (.3 1b/lb-mole). Average these three
molecular weights, and the results to
the nearest 0.1 g/g-mole {0.1 1b/Ib-mole).

4, SINGLE-POINT, INTEGRATED SAMPLING AND
ANALYTICAL PROCEDURE

411‘I-|emnp11ngpoimlnthedmtshallbe
locared as specified in Sectinn 3.

4.2 Lesk check {optional) the flexlble bag
as in Section 2.2.6. Set up the eguipment as
shown in Figure 3-2. Just before sampling,
leak check (optional) the train by placing a
vacuum gauge at the condenser inlet, pulling
a vacuum of at least. 250 mum 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 Ffexible 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 emnissfon rate determination. Collec-
tlon of at least 30 liters (1.00 ft ?) of sample
ges is recommended; however, smaller vol-
umes may be collected, if desired.

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. far parcent CO; and percent
0; using eithor an Orsat analyzer aor a Fyrite

combustion gas analyzer. If an Orsat

perforined before this determination; how-
ever, the check is optional. Determine the
percemageofthegastlmtisNz and CO by
the sum of the percent CO; and
percentOﬁnmmﬂpareent Calculate the dry
molecular weight as indicated in Section 7.2.
4.5 Repeat the analysis and celculation
procedures until the individual dry molec-
ular weights for any three analyses differ
from their mean by no more than 0.3 g/g-
mole (.3 ib/lb-mole). Average these three
molecular weights, and report the results to
the nearest 0.1 g/fg-mole {0.1 Ib/lb-mole).

§, MULTI-POINT, INTEGRATED SAMPLING AND
ANALYTICAL PROCEDURE

5.1 Unless otherwise specified by the Ad-
ministrator, a minimum of eight traverse
points shall be used for circular stacks hav-
ing dlameters less than 0.6l m {24 in.}, a min-
imum of nine shall be used for rectangular
stacks having equivalent diameters less than
0.61 m (24 in.), and a minimum of 12 traverse
points shall be used for all other cases, The
traverse points shall be located according to
Method 1. The use of fewer points is subject
to approval of the Administrator.

3.2 Follow the procedures outlined in Sec-
tinns 4.2 through 4.5, except for the fol-
lowing: Traverse all sampling points, and
sample at each point for an equal length of
time. Record sampling data as shown in Fig-
ure 3-3.

Tino

Traverse pt. | Q, Htermin % dev»

Average
+% dev, (00, M0y X 100 (Must beS10%)
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Figure 3-3. Sempling rate data,

8. LEAK-CHECK PROCEDURE  FOR
ANALYZER

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

8.1 Bring the liquid level In each pipette up
to the reference mark on the capillary tub-
ing, end then close the pipette stopcock.

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

6.3 Recard the meniscus positien.

€.4 Observe the menisus in the burette and
the Hquid level in the pipatte for movement
over the next 4 minutes.

6.5 For the Orsat analyzer to pass the 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,

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

6.6 If the anlyzer fails the Jeak-check pro-
cedure, check Bll 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
My = Dry molecular weight, g/g-male (1b/1k-
mole).

%CO; = Parcent CO; by volume, dry basis.

%0, = Percent O; by volume, dry basis,

%C0 = Percent CO by volume, dry basls.

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

0.28tlb; Molecular weight of N; or CO, divided
100.

0.320 = Molecular wight of 0y divided by 100.
0.4401;. Malecular weight of CO, divided by
7.2 Dry Molecular Weight. Use Equation 3-

1 to calculate the dry molecular weight of

the stack gas.
Mg = 0.440(3:C0;) + 0.320 (360 ;) + 0.280{%N; «
%CO) Eq. 3-1

NOTE. The shove equation does not con-
sider argon in air (about 0.8 percent, molec-
ular welght of 38.9). 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,
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METHOD 3A—DETERMINATION OF OXYGEN AND
CARBON DIOXIDE CONCENTRATIONS IN EMIS-
SIONS FROM STATIONARY SOURCES (INSTRU-
MENTAL ANALYZER PROCEDURE)

L. Applicability and Principle

1.1 Applicability. This method is appli-
cable to the determination of oxygen (O3
and carbon dioxide (CQO3) concentrations in
emissions from stationary
specified within the regulations.

1.2 Principle. A sample is continuously
extracted from the effluent stream; a portion
of the sample stream Is con to an in-
strumental analyzer(s) for determination of
Q2 and CO» concentration(s). Performance
specifications and test are pro-
vided to ensure reliable data,

2. Range and Sensitivity

Same as Method 6C, Sections 2.1 and 2.2,
axcept that the span of the moenitoring sys-
tem shall be selected such that the average
0; or CO; concentration is not less than 20
percent of the sparn.

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 major sub-
systems as defined in Method 8C, Sections
113, 3.1.2 and 3,13,

3.2 Span, Callbration Gas, Analyzer Cali-
bration Error, Sampling System Bias, Zero
Drift, Calibration Drift, Response Time, and
Calibration Curve. Same as Method 6C, Sec-
tions 3.2 through 3.8, and 3.10,

3.3 Interference Response. The output re-
sponse of the measurement system to a com-
ponent in the sample gas, other than the gas
component being measured.

4. Measuremene System Perfarmance Specifica-
tions

Same as Method 6C, Sectlons 4.1 through
44,

5. Apparatus and Reagenits

150




Environmental Protection Agency, EPA

5.1 Measurement System. Any measure-
ment system for O; or C0; that meets the
specifications of this method. A schematic of
an acceptable measurement system is shown
in Figure 6C-1 of Method 6C. The essential
components of the measurement system are
described below:

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

§.12 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 O;
or CO; concentration on a dry besis, or trans-

part dry gases,

$.13 Sample Transport Line, Calibration
Value Assembly, Molsture Removal System,
Partlculate Filter, Sample Pump, Sample
Flow Rate Control, Sample Gas Manifold,
and Data Recorder. Same a5 Method 6C. Sec-
tions 5.1.3 through 5.1.9, and 5.1.11, except
that the requirements to use stainless steel,
Teiiom and nonreactive glass filters 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., preci-
sion rotameter, pressure gauge downstream
of all flow controls, etc.) shall be pravided at
the analyzer. The requirements for meas-
uring and controlling the analyzer flow rate
are not. applicable if data are presented that
demonstrate the analyzer is insensitive to
flow variations over the range encountered
during the test.

5.2 Calibration Gases. The calibration
gases for CO; analyzers shall be CO, in N2 or
C0;, in air, Alternatively, COJ/S0; . 04S0. ,
0,/CO/S0, gas mixtures in Np mnybeused.
Three calibration gases, as §| Section
5.3.1 through 5.3.3 of Method 6C. shall be
used. For O: monitors that cannot analyze
zero gas, a calibration gas 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

Perfarm the following procedures before
measurement of emissions (Sectlon 7).

6.1 Calibration Concentration
Verification, Follow Section 6.1 of Method
6C, except If calibration gas analysis is re-
quired, use Method 3 and change the accept-
ante criteria for agreement among Method 3
results to § percent (or 0.2 percent by vol-
umne, whichever is greatar).

6.2 Interference Response. Canduct an in.
terference test of the analyzer prior
to Its initlal use in the field. Thereafter, re-
check the measurement if changes
are made in the instrumentation that could
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alter the interference response (e.g., changes
in the type of gas detector}. Conduct the in-
terference response in accordance with Sec-
tion 5.4 of Method 20.

6.3 Measurement System Preparation,
Analyzer Calibration Error, and Sampling
System Bias Check, Follow Sections 6.2
through 6.4 of Method 6C.

1. Emission Test Frocediire

7.1 Selection of Sempling Site and Sam-
pling Points. Select a measurement site and
sampling points using the same criteria that
are applicable to tests performed using
Method 3.

1.2 Sample Collection. Position the sam-
pling probe at the first measurement point,
and begin sampling at the same rate as used
during the sempling system biss check,
Maintain constant rate sampling (ie., =10
percent) during the entire run. The sampling
time per run shall be the same as for tests
conducted using Method 3 plus twice the sys-
tem response time. For each run, use only
those measurements obtained after twice the
response tinme of the measurement
hes elapsed to determine the average efflu-
ent concentration.

7.3 Zero and Calibretion Drift Test. Fal-
low Section 7.4 of Method 6C.

8. Quality Control Procedures
The following quallty conteol procedures
are recommended when the results of this
mttmdaremedforanemisslonrateoorrec
tion factor, or excess air determination. The
tester should select one of the following op-
tions for validating measurement results:

8.1 If both 02 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 O3 is measured using Method
JA, measurements of the sample stream CO;
concentration should be obtained at the sam-
ple by-pass vent discharge using an Orsat or
Fyrite amalyzer, or equivalent. Duplicare
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 0; measuremnents in accordance with the
procedures described in Section 4.4 of Meth-
od 3,

83 If only CO: is measured using Method
3A, concurrent measurements of the sampile
stream CO, concentration should be obtalned
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. Emission Caleulation

For all CO; analyzers, and for O, analyzers

that can be calibrated with zero gas, follow
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Sectjon 8 of Method 8C, except express all
concentrations as percent, rather than ppm.

For O: analyzers that use a low-level cali-
bration gas in place of a zero gas, calculate

EC16NOS1.116

Where:

Can=Effluent gas concentration, dry basls,
percent.

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

Cee=Actual concemtration of the low-level

calibration ges, percent.

Cn=Average of initial and final system call-
bration blas check responses for the
upscale callbration gas, percent.

Co=Average of initlal and final system call-
bration biss check responses for the low-

- level gas, percent.

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

10. Bibliography

Same as bibliography of Methed 6C,

METHOD 3B—GAS ANALYSIS FOR THE DETER-
MINATION OF EMISSION RATE CORRECTION
FACTOR OR EXCESS AIR

1. APPLICABILITY AND PRINCIPLE

1.1 Applicability

LL1 This mathod is applicable for deter-
mining carbon dioxide {CO2), oxygen (O,
and carbon monoxide {CO) concentrations of
a sample from a gas stream of a fossil-fuel
combustion provess for excess air or emis-
sion rate correction factor calculations.

1.1.2 Other methods, as well as modifica-
tions to the procedure described herein, are
also applicable for all of the above deter-
minations. Examples of s methods and
modifications include: (1) A multi-point sam-
pling method using an Orsat analyzer to ana-
lyze individual grab samples obtained at
each point, and (2) a method using CO z or Oy
amnd stolchiometric calculations to determine
excess air. These methods and 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, imtegrated sampling: or (3) multi-
point, integrated sampling. The gas sample
is analyzed for percent CO; percent O; and,
if necessary, percent CO. An Orsat analyzer
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the effluent ges éoncentratlm 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 as those mentioned in Section 2 of
Method 3.

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

Z.2 Analysis. An Orsat analyzer only. For
low CO; than 4.0 percent) or high O
(greater than 15.0 percent) concentrations,
the measuring burette of the (rsat must
have at least 0.1 percent subdivisions. For
Orsat maintenance and operation proce-
dures, follow the instructions recommended
by the manufacturer, unless otherwise spect-
fied herein.

3. PROCEDURES

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

NOTE .—A Fyrite-type combustion gas ana-
lyzer is not accepteble for excess air or emis-
slon rate correction factor determinations,
unless approved by the Administrator. If
both percent CO: and percent 0, are meas-
ured, the analytical results of any of the
three procedures given below may be used for
calculating the dry molecular weight (see
Method 3).

3.1 Single-Paint, Grab Sampling and Analytical
Procedure.

3.1.1 The sampling point in the duct shall
be as described in Section 3.1 of Method 3,

3.1.2 Set up the equipment as shown in Fig-
ure 3-1 of Method 3, making sure all conmnec-
tions ahead of the analyzer are tight. Leak
check the Orsat anal; according to the
procedure described in Section & of Method 3.
This leak check is mandatory.

3,13 Place the probe In the stack, with
the tip of the probe positioned at the sam-
pling point; purge the sampling line long
enough to allow at least five exchanges.
Draw a sample into the analyzer. For emis-
sion rate correction factor detarminations,
immediately analyze the sample, as outlined
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2. Devorkin, Howard. et al. Alr Pollution
Source Testing Manual. Air Pollutlon Con-
tro! 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 Applicabllity

1.1 Principle, Particulate matter is with-
drawn jsokinetically from the source and
collected on & glass fiber filter maintained at
a ture in the range of 120 14 °C
(248428 °F) or such other tempersture as
specified by an applicable subpart of the
standards or approved by Administrator,
U.S. Env Protection Agency. for a
particular application, The particulate mass,
which includes any material that condenses
at ar above the filtration temperature, is de-

40 CFR Ch. | {7-1-98 Edition)

termined gravimetrically after removal of
uncombined water.

1.2 Applicability. This method is applica-
ble for the determinatien of particulate
emissions from stationary sources.

2. Apparatus

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

The
for the sampling
APTD-0576 (Clmstion 3 in Bibliography).
Since correct usage is important in obtain-
ing vaelld results, all users should read
APTD-0578 and adopt the operating and
maintenance procedures outlined in it. un-
less otherwise herein. The sampling
train consists of the follawing components:
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ECO1JNB2.101

2.1.I Probe Nozle. Stainless steel (316) or stant internal diameter. The probe nozale
glass with sharp. tapered leading edge. The shall be of the button-hook or elbow design,
angle of taper shall be <30° and the taper  unless otherwise specified 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 be 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
fsokinetic sampling should be available, e.g,,
0.32 to 1.27 cm (4 to % in.)—ar larger if high-
er volume sampling trains are used—inside
diameter (ID) nozzles in increments of 0.16
cm (% in). Each nozzle shall be calibrated
according to the procedures outlined In Sec-
tion 5§,
212 Probe Liner. Borosilicate or quartz
glasstuhingw!thaheatmgsystemcapable
of maintaining s gas temperature at the exit
end during sampling of 12014 °C (248125 °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 equipment at a temperature lower than
that specified.} Since the actual temperature
at the outlet of the probe is not usually mon-
ftored durlng sampling, probes constructed
APTD-0381

according to and utllizing the
calibration curves of APTD-0576 (ar call-
brated the procedure outlined

according to
In APTD-0576) will be considered acceptable,

Either or quartz glass probe
liners may be used for stack temperatures up
to about 480 °C (300 °F); quartz liners shall be
used foar temperatures between 480 and 900 °C
(800 and [,650 °F). Both types of liners may be
used at higher temperatures than
for short periods of time, subject to the ap-
proval of the Admivnistrator. "I'he s
temperature for borosilicate is 8 °C (1,508
°F). and for quartz it is 1,500 °C (2.132 °F}.

Whenever practical, every effort should be
mademusabomsﬂicatemquamsims

robe liners. Alternatively, metal liners
(eg 318 stainless steel, Incoloy 8252 or other
corrosion resistant metals) made of seamless
tubing may be used, subject to the approval
of the Administrator.

2.L.3 Pitor Tube, Type S, as described in
Section 2.1 of Method 2, or other device ap-
proved by the Administrator. The pitot tube
shall be attached to the probe (gs shown Iin
Figure §-1} to allow canstant monitoring of
the stack gas welocity, The impact

pressure) opening plane of the pitot tube
shall be even with or above the nozle
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 (Af)
readings, and the other, for orifice differen-
tial pressure readings.

2Mention of trade names or specific prod-
uct does not constitute endorsement by the
Environmental Protection Agency.
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2145 Filter Holder. Borosilicate glass,
with a glass frit filter support and a silicone
rubber gasket. Dither materials of construe-
tion {e.g., stainless steel, Teflon, Viton) may
be used, subject to approval of the Adminis-
trator. The holder design shall provide a
positive seal against leakage from the out-
side or around the filter. 'I‘heholdershallbe
attached immediately at the outlet of the
probe (or cyclone, it used).

216 Filter Heating System. Any heating
system capable of maintaining a tempera-
ture around the filter holder durlng sampling
of 12014 °C (24825 °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 (54
°F) shall be installed so that the temperature
around the filter holder can be regulated and
monitored during sampling. Heating systemns
other than the one shown in APTD-0581 may
be used.

2.1.7 Conrdenser, The following system
shall be used to determine the stack ges
moisture content: Four impingers connected
in series with leak-free ground glass fittings
or any similar leak-free non-contaminating
fittings. The first, third, and fourth
impingers shall be of the Greenburg-Smith
eslgn,nwdlﬁedhyreplacingttmtipwithl:i
cm (% in.) ID to about
ISun(’ﬁm)fromthebnttnmofﬂmﬂask
The secand Impinger shall be of the
Greenburg-Smith design with the standard
tip. Modifications {e.g., using flexible con-
nections between the imy . mate-
rials other than glass, or using flaxible vacu-
um lines to connect the fliter holder to the
condenser] may be used. subject to the ap-
proval of the Administrator. The first and
second impingers shall contain known quan-
tities of water (Section 4.1.3), the third shall
be empty. amnd the fourth shall contain a
known weight of silica gel, orequivalentdas-
iccant. A . capable of measuring
temperature to within 1 °C 2 °F) shall be
plauedatttmouﬂetofﬂmfnurthimplnger
for monitoring purposes,

eaving

the condenser, each to within L mlor 1 g
may be used, subject to the approval of the
Administrator, e means &re to
measure the condensed water either gravi-
metrically or volumetrically and t¢ 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 (2) passing the
sample has stream through a tared silica gel
{or equivalent desiccant) trap with exit gases
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kept below 20 “C (88 °F) and determining the
weight gain.

If means other than silica gel are used to
datermirte the amount of moisture leaving
the condenser, it is recommended that silica
gel (or equivalent) still be used between the
conderiser system and pumgp to prevent mois-
ture condensation in the pump and metering
devices and to aveid the need to make cor-
rections for moisture in the metered volume,

NOTE: If a determination of the particulate
matter collected in the impingers is desired
in addition to moisture content, the im-
pinger system described above shall be used,
without modification. Individual States or
control agencles this information
shall be contacted as to the sample recovery
and analysis of the impinger contents.

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, and related equip-
ment, as shown in Figure 5-1. Other
systems capable of mal sampling
rates within 10 percent of isokinetic and of
determining sample volumes to within 2 per-
cent may be used, subject to the approval 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-
tems designed for higher flow rates than that
decribed in APTD-0581 or APDT-0576 may be
used provided that the specifications of this
method are met.

2,19 Barometer, Mercury 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-
ing may be obtained from a nearby National
Weather Service station, in which case the
station value (which is the absolute baro-
metric pressure] shall be requested and an
adjustment for elevation differences between
the weather station and sampling point shall
be applied at a rate of minus 2.5 mm Hg (0.1
in. Hg) per 30 m (100 ft) elevation increase or
vice versa for elevation decrease.

21,10 Gas Density Determination Equip-
ment. Temperature sensor and pressure
gauge, as described In Sections 2.3 and 2.4 of
Method 2, and gas analyzer, if necessary, as
described in Method 3, The temperature sen-
sor shall, preferably, be permanently at-
tached to the pitot tube or sampling probe in
a fixed on, such that the tip of
the sensor extends the edge
of the probe sheath and does not touch any
metal. Alternatively, the sensor may be at-
tached just prior to use in the field. 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 pitot tube open-
ings (see Method 2, Figure 2-7). As a second
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alternative, if a difference of rot more than
1 percent in the average velocity measure-
ment is 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 fallowing items
are needed,

2.2.1 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 iong 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—Two. 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 bottles for longer
than a month.

2.2.3 Glass Sample Storage Containers.
Chemically resistant, borosilicate glass bot-
tles, for acetone washes, 500 ml or 1000 mil.
Screw cap liners shall either be rubber-
backed Teflon or shall be constructed so as
to be ieak-free and resistant to chemical at-
tack by acetone. (Narrow mouth glass bot-
tles have been found to be less prone to Jeak-
age) Alternatively. polyethylene bottles
may be used.

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

225 Graduated Cylinder and/or Balance.
To measure condensed water 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 balances is
suitable or use here and in Section 2.3.4.

2.26 Plastic Storage Containers, Afr-tight
containers to store silica gel.

2.2.7 Funnel and Rubber Policeman. To
aid in transfer of silica gel to container; not
necessary if silica gel is weighed in the field.

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

2.3 Analysis, 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.

234 Balance. To measure to within 0.5 g.

2.3.5 Beakers, 250 m},

2.3.6 Hygrometer. To measure the relative
humidity of the laboratary environment.

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

3. Reagents

3.1 Sampling. The reagents used in sam-
pling are as follows:
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d.1.1 Filters. Glass fiber filters, without
organic binder, exhibiting at least 89.95 per-
cent. efficiency {<0.05 percent penetration) on
0.3-micron dioctyl phthalate smoke par-
ticles. The filter efficlency test shall be con-
ducted in accordance with ASTM Stendard
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 SO, or SO;, the fllter matarial
must be of a type that is unreactive to S0
or S0;. Citation 10 in Blbliography, may be
used vo select the appropriate filter.

3.1.2 Silica Gel. Indicating type, 6 to 16
mesh. If previously used, dry at 175 °C (350
°F) for 2 hours, New silica gel may be used as
recejved.  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 In the tm, is required, deion-
ized distitled water shall be used. Run blanks
prior to field use 1o eliminate a high blank
on test samples.

314 Crushed Ice.

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

3.2 Sample Recovery. Acetone-reagent
grade, <0.00[ 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 glass bottles from metal
containers; thus, acetone blanks shall be run
prior 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
suml;rsoism tTI?;o sample weight.

B . reagents are utred
for the analysis: e

3.3.1 Acetone. Same as 3.2.

3.3.2 Desfccant. 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 is such that, in order to obtain reli-
able results, testers should be trained and
experienced with the test procedures.

4.1.1 Pretest Preparation. It is suggested
that sampling equipment be maintained ac-
cording to the procedure described in APTD-
0576

Welgh several 200 te 300 g portions of silica
gel in air-tight containers to the nearest 0.5
g. Record the total welght of the silica gel
plus contaeiner, on each container. As an al-
ternative, the sllica gel need not be
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preweighed, but mey be welghed directly in
the Impinger or sempling holder just prior to
train assembly. .

Check flters visually against light for
irregularities and flaws or pinhole leaks.
Label filters of the p 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 containers at all
times except during sampling and weighing.

Desiccate the filters at 2045.6 °C (B&:I0 °F)
and ambient far at least 24 hours
and weigh at intervals of at least & hours to
a constant weight, Le., 0.5 mg change from
previous weighing: record results to the
nearest 0.1 mg. During each weighing the f1l-
ter must nat be exposed to the Iahoratory at-
maosphera 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-
iccated for Z hours, and welghed. Procedures
ather than those described, which account
for relative humidity effects, may be used,
subject to the approval of the Administrator.

4.12 Preliminary Determinations. Select
the sampling site and the minimum number
of sempling points according to Method 1 or
as specifled by the Administrator. Determine
the stack , and the

pressure, temperature

range of velocity heads using Method 2; it is
recommended that a leak-check of the pitot
lines (see Method 2, Section 3.1) be per-
formed. Determine the molsture content
using Approximation Method 4 ar its alter-
nzatives for the purpose of making isokinetic
sampling rate settings. Determine the stack
gas dry molecular 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 simultaneausly with, and far the same
tt;tallengthofﬂmeas.theparﬂculatesam-
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 not change the nozzde size. Ensure
that the proper differential pressure gauge is
chosen for the range of velocity heads en-
countered (see Section 2.2 of Methaod 2).

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

Select a rotal sampling time greater than
or equal to the minimum total sampling
time specified in the test procedures far the
specific industry such that (1) the sampling
time per polnt is not less than 2 min (or
some greater time interval es specified by
the Administrator), and {2) the sample vol-
ume taken (corrected to stendard 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 recommensded that the number of min-
utes sampled at each point be an integer ar
an integer plus one-half minute, In order to
avold timekeeping errors. The sampling time
at each point shall be the same.

In some circumstances, e.g., barch cycles,
it may be necessary to sample for shorter
times at the traverse points and to obtain
smaller gas sample volumss. In these cases,
the Adminlstrator’s approval must first be
chtalned.

4.1.3 Preparation of Collection Train. Dur-

tion can occur covered until just
prior to assembly or until sampling is about
to begin,
Place 100 ml of water in each of the first
two Impingers, leave 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

Using a tweezer or clean disposable sur-
gical gloves, plece a labeled (identified) and
weighed fllter in the filter holder. Be sure
that the filter Is properly centered and the
gasket properly placed so as to prevent the
sample gas stream from circumventing the
filter, Check the filter for tears after assem-
bly is completed.

When glass liners are used, Install the se-
lected nozzle 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-U576 for de-
tails. Other connecting systems using elther
318 stainless steel or Teflon ferrules may be
used, When metal liners are used, install the
nozzle as above or by a leak-free direct me-
chanical connection. Mark the probe with
heat resistant tape or by some other method
to dencte the distance into the stack
or duct. for 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, greesing
only the outer portion (see APTD-0576) to
avoid posaibility of contaminaticn by the sii-
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 when water droplets are present In
the stack gas,

Place crushed ice around the impingers.

4.1.4 Leak-Check Procedures.
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4.14.1 Pretest Leak-Check. A pretest
leak-check {8 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, turn on and set the fllter and probe
heating systems at the deslred operating
temperatures. Allow time for the tempera-
tures to stabllize. 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 train at the sampling site hy
plugging the nozzle and pulling a 380 mm Hg
(15 in. Hg} vacuum.

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

If an asbestos string is used, do not con-
nect the probe to the train during the leak-
check. Instead, leak-check the train by first
plugging the inlet to the filter holder (cy-
clone, if applicable) and pulling a 380 mm Hg
(15 In. Hg) vacuum (see Note immediately
above). Then connect the probe to the train
and leak-check at about 25 mm Hg (1 in. Hg)
vacuuny alternatively, the probe may be
leak-checked with the rest of the sampl
train, in one step, at 38¢ 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 ungc-
ceptable,

The following leak-check instructions for
the sampling train described in APTD-0576
and APTD-0381 may be helpful. Start the
pump with bypass valve fully open and
coarse adjust valve, completely closed. 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 bypass valve; this will cause water to back
up into the filter holder. If the deslred vacu-
um is exteeded, either leak-check at this
higher vacuum or end the lesk-check as
shown below and start over,

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

4.14.2 Leak-Checks During Sample Run,
If. during the sampling run, a component
(e.g.. filter assembly or impinger) change be-
comes necessary, & leak-check shall be con-
ducted immediately 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 he no
greater than 000057 m? /min (002 cfm) or 4
percent of the average sampling rate {which-
ever is less), the results are acceptable, and
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no corvection wili need to be applied to the
totel volume of dry gas metered; if, however,
a higher leakage rate is obtained, the tester
shall either record the leakage rate and plan
to correct the sample volume as shown in
Section £.3 of this method, or shall void the

sampling run.

Imﬁiately after component changes,
leak-checks are optional; If such leak-checks
are done, the procedure outlined in Section
4.1.4.1 above shall be used.

4143 Post-test Leak-Check. A leamk-
check is mandatory at the conclusion of each
sampling run. The leak-check shall be done
in accordance with the procedures outlined
in Section 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 k rate is found to be
no greater than 0.00057 m ¥min (0.02 ¢fm) or 4

of the average sampling rate (which-
ever is Jess), the results are ecceptable, amd
no correction need be applied to the total
volume of dry ges metered. If, however, a
higher leakage rate is obtained, the tester
shall either record the leakage rate and cor-
rect the sample volume as shown in Section
.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 otherwise specified by the
Administrator) and a temperature arocund
the fliter of 120+14 °C (248+25 °F), or such
other temperature as specified by an applica-
ble subpart of the stardards or approved by
the Administrator.

For each run, record the data required on
a data sheet such as the ene shown in Figure

40 CFR Ch. | (7-1-99 Editian)
§-2. Be sure to record the initiel dry gas

leak-check, and when sampling is halted,
Take other readings required by Figure 5-2
at least once at each sample point during
each time increment and additional readings
when significant changes (20 percent vari-
ation in veloclty head readings) necessitate
additional adjustments In flow rate. Level
and zero the manometer. Because the ma-
nometer level and zero may drift due to vi-
bratlons and temperature changes, make
periodic checks during the traverse.

Clean the portholes prior to the test run to
minimize the chance of sampling deposited
material, To begin 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 and adjust the flow to isokinetic con-
ditions. Nomographs are avaliable, which aid
in the rapid adjustment of the Isokinetic
sampling rate without excessive computa-
tions. These nomographs are designed for use
when the Type S pitot tube coefficient is
0.850.02. and the stack gas equivalent den-
sity (dry molecular weight) is equal to 2044,
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 Ci-
tation 7 in Bibliography) are taken to com-
pensate for the devlatiorns.
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When the stack is under significant nega-
tive pressure (height of impinger stem), take
care to close the coarse adjust valve before
inserting the probe into the stack to
water from backing Into the filter holder, If
necessary, the pump may be turned on with
the coarse adfust valve closed.

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

Traverse the stack cross-section, as re-
quired by Method 1 or as specified by the Ad-
ministrator, being careful not to bump the
prabe nozzle into the stack walis when sam-
pling near the walls or when or In-
serting the probe through the portholes; this
minimizes the chance of extracting deposited
material.

During the test run, make periodic adjust-
ments to keep the temperature around the
filter holder at the praper level: add more ice
and, If necessary, salt to maintzin a tem-
perature of less than 20 °C (68 °F) at the con-
denser/silica ge! outlst. Alsa, 1ly
check the level and zero of the manometer.

comes too high, making isokinetic sampling
difficult to maintain, the filter may be re-
placed in the midst of a sample run. It is rec-
ommended that another complete fliter as-
sembly be used rather than attempting to
change the filter itself, Befare a new filter
assemhbly is Installed, conduct a leak-check
(see Section 4.14.2). The total particulate
welght shall include the summation of all
filter assembly catches.

A single train shall be used for the entire
sample run, except In cases where simulta-
neous sampling is required In two or moare
separate ducts or at two or 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 arnalyses of the front-half and
{if applicable) impinger catches from each
train shall be performed, unless identical
nozzle sizes were used on all trains, in which
case, the front-half catches from the indi-
vidual trains may be combined (as may the
impinger catchas{and one analysis of front-
half catch and one analysis of Impinger
catch may be performed. Consult with the
Adminigtrator for detalls concerning the cal-
culation of results when two or more trains
are used.

At the end of the sample run, turn off the
coarse adjust valve, remove 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
Hnes as described in Method 2, Section 3.1;
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the lines must pass this leak-check, in order
to validate the velocity head data.

4.1.6 Calculation of Percent Isokinetic.
Calculate percent Isokinetic (see Calcula-
tions, Section 6 to determine whether the
run was valld or another test run should be
made. If there was difficulty in maintaining
Isokinetlc rates due to source conditions,
consult with the Administrator for possible
variance on the isokineric rates.

4.2 Sample Recovery. Proper cleanup pro-
cedure 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 be safely handled, wipe
off all external particulate matter near the
tip of the probe nozzle and place a cap over
it to prevent losing or geining particulate
matter, Do not cap off the prabe tip tightly
while the sampling train is cooling down as
this would create a vacuum in the filter
holder, thus water fram the
impingers inte the filter holder,

last impinger and cap the impinger.
flexible line is used between the first
pinger or condenser and the filter holder, dis-
connaect the lne at the filter holder and let
any condensed water or liquid drain into the
impingers or condenser. After wiping off the
silicone grease, cap off the filter holder out-

Save a partion of the acetone used for
cleanup as a blank. Take 200 ml of this ace-
tone directly from the wash bottle being
used emd place it in a glass sample centainer
labeled *‘acetone blank."

Inspect the train prior to and during dis-
assembly and note any abnormal conditions,
Treat the samples as follows;

Contatper No. 1. Carefully remove the filter
fram the filter holder and place it in its iden-
tified petrl dish container. Use a pair of
tweezers and/or clean disposable surgical
gloves to handle the filter. If it is necessary
to fold the fliter, do 8o 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
cantalner.
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Container No. 2. Taking care to see that
dust on the outside of the probe or other ex-
terior surfaces does not get imto the sample,
quantitatively recover partliculate matter or
any condensate from the probe nozzle, probe
firting, probe liner, and front half of the fl-
tex holder by washing these components with
acetone arx! placing the wash in a glass con-
tainer. Distilled water may be nsed instead
of acetane when approved by the Adminis-
trator and shall be used when specified by
the Administeator; In these cases, save a
water blank and follow the Administrator's

on analysis. Perform the acetone
rinses as follows:

Carefully remove the probe nozzle amd
clean the inside surface by rinsing with ace-
tons from a wash bottle and brushing with a
Nylon bristle brush. Brush until the acetone
rinse shows no visible , after which
make & [inal rinse of the inside surface with
acetone.

Brush and rinse the inside parts of the
Swagelok fitting with acetone in a similar
way until no visible particles remain.

Rinse the probe liner with acetone by tilt-
ing and rotating the prohe while squirting
acetone Into its upper end so that all inside
surfaces will be wetted with acetone. Let the
acetane drain fram the lower end into the
sample container. A funmel (glass or poly-
ethylene) may be used to ald on transferring
liquid washes to the container, Follow the
acetone rinse with a probe brush. Hold the
probe in an inclined position, squirt acetone
into the upper end as the probe brush is
being pushed with a twisting action through
the probe; hold a sample container under-
neath the lower end of the probe, and catch
any acetone arnd te matter which is
brushed from the probe. Runt the brush
through the probe three times or more until
no visihle particulate matter is carried out
with the acetone or untll none remains in
the probe liner on visual inspection. With
stainless steel or other matal probes, run the
brush through In the abhave prescribed man-
ner at least six times since metal probes
have small crevices in which particulate
matter can be en . Rinse the brush
with acetone, and quantitatively collect
these washings in the sample conteiner.
After the make a final acetone
rinse of the probe as described above.

It is recommended that two people clean
the probe to minimize sample losses. Be-
tween sampling runs, keep brushes clezn and
protected from contaminations,

After ensuring that all joimts have been
wiped clean of silicone grease, clean the in-
side of the front half of the filter holder by
rubbing the surfaces with a Nylon bristle
brush and rinsing with acetone. Rinse each
surface three times or more if needed to re-
move visible particulate. Make a final rinse
of the brush and filter holder, Carefully rinse
out the glass cyclone, also (if applicable).
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After all acetone washings and particulate
matter have been collected In the sample
container, tighten the lid on the sample con-
tainer so that acetone will not leak out when
it is shipped to the laboratory. Mark the
o o o Joakoge cotared dertng treneport
er or not g trensport.
l.abe! the container to clearly identify its
contents.

Container No. 3. Note the color of the indi-
cating silica gel to determine if it has been
completely spent and make a notation of its
condition. Transfer the silica gel from the
fourth impinger to its original container and
seal. A funnel may make it easjer to pour
the silica gel without spilling. A rubber po-
liceman may be used as an aid Iin removing
the silica gel from the impinger. It is not
necessary to remove the small amount of
dust particles that may adhere to the im-
pinger wall and are difficult to remave.
Since the gain in weight Is to be used for
moisture calculations, do not use any water
or other liquids to transfer the silica gel. If
a balance is available in the field, follow the
procedure for container No. 3 in Section 4.3.

Impinger Water. Treat the impingers as fol-
lows; Make a notation of any color or film in
the lHquid catch. Measure the liquld which is
in the first three Impingers to within +1 ml
by using a graduated cylinder or by weighing
it to within 0.5 g by using a balance (if one
is available). Record the volume ar welght of
liquid present. This infarmation is required
to calculate the moisture content of the ef-
fluent gas.

Discard the lquid after measuring and re-
cording the volume or weight, unless anal-
ysis of the Impinger catch is required (see
Note, Sectfon 2.1.7).

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

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

4.3 Analysis. Record the data required on
a sheet such as the one shown in Figure §-3.
Handle each sample container as follows:

FIGURE §-3-ANALYTICAL DATA

Plant
Date
Run No.
Filter No.
Amount liquid lost during transport
Aceteng blank volume, md =~
Acetone wash volume, ml
Acetone blank concentration, mg/mg (Equa-
tinn §-49)
Acetone wash blank, mg (Equation 5-5) ____

P Weight of partiauipte collected, mg
METDS! | Fingt weight | Tero weight | Weight pain
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Pt Weight of partioulate collected, mg
PUmbeT | g waight | Tare weight | Welght gain
2
Totgl.
Less ac-
alone
blank.
Waeight of
particu-
late
matter.
Volume of mg water oole
Impinger vol- | Silioa
ume, m) welsm.gsgl
Final.
Initial,
Liquid
Total valume collodted ......., g ]

walgh of water wel
o R T 7 s o

ECT6N081.124

Contalner No. I. Leave the cantents {n the
shipping container or transfer the filter and

dish. Des-
iccate for 24 hours in a desiccator contalnin
anhydrous calcium sulfate, Weigh to a con-
stant weight and report the results to the
nearest 0.1 mg. For purposes of this Section,
4.3, the term “'constant weight'* means a dif-
ference of no more than 0.5 mg ar | percent
of total weight less tare weight, whichever is
greater, between two consecutive weighings,
with no less thars 6 hours of desiccation time
between welghings.

Alternatively, the sample may be oven
dried at 105 “C (220 °F) for 2 to 3 hours, cooled
in the desiccatar, 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 confirm on the analysis
sheet whether or not leaksge accurred dur-
ing transport. If a mpticeable amount of
leakage has occurred, either vold 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 1 ml or gravimetri-
cally to #0.5 g. Transfer the contents to a
tared 250-ml beaker and evaporate to dryness
at ambient temperature and pressure. Des-
iceate for 24 hours and weigh to a constant
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weight. Report the results to the nearest 0.1

mg,.

Container Nao. 3. Weigh the spent silica gel
{or silica gel plus impinger) to the nearest 0.5
g using a balance, This step may be con-
ducted in the fleld.

“Acetone Blank’ Container. Measure ace-
tone in this container either volumetrically
or gravimetrically. Transfer the acetone to a
tared 250-ml beaker and evaporate to dryness
at ambient temperature and pressure. Des-
lccate for 24 hours and weigh to a constant
welght. Report the results to the nearest 0.1

mg.

NOTE: At the option of the tester, the con-
tents of Container No. 2 as wefl as the ace-
tone blank container may be evaporated at
temperatures higher than ambient. If evapo-
ration 1s done at an elevated temperature,

must be below the boiling
point of the solvent; also, to prevent “hump-
ing," the evaparation 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 is highly flammable and has a low flash

int.

P‘TM Quality Control Procedures. The fol-
lowing quality control procedures are sug-
gested to check the volume metering system
calibration values at the field test site prior
to sample collection. These procedures are
optional for the tester,

4.4.1 Meter Orifice Check. Using the cali-
bration data obtained during the calibration
procedure described in Section 5.3, determine
the A H@ for 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 alr at 528° R and 29.92 in. Hg. The A H@ is
calculated s follaws:

EC18NQE.128

Where:

AH=Average pressure differentlal across the
orifice meter, in. H ;0.

Tm=Absolute average dry gas meter tempera-
ture, °R.

Pw=Barometric pressure, In. Hg.

B=Total sampling time, min.

Y=Dry gas meter calibration factor,
dimensionless,

Vr=Volume of gas sample as measured by

gas meter, dof.

n.naf;?(u.m in. HgM R) x (0.75 cfm)2.

Before beginning the field test {a set of three
runs usuzlly constitutes a field test). operate
the metering system {i.e., 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 calibration check value, Y, as fol-
lows:
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EN30AUS3.032
Eq. 5-10
Where:
Y.=Dry gas meter calibration check value,
dimensionless.

10=10 minutes of run time.

Compare the Y. value with the dry gas meter

calibration factor Y to determine that:

0.97Y< Y<1.03Y

If the Y, value is not within this range, the

volume metering should be inves-
ted before g the test.

4.42 Calibrared Critical Crifice. A cali-
brated critical orifice, callbrated against a
wet test meter ar spirometer and designed to
be inserted at the inlet of the sampling
meter box may be used as a quality contral
checkbyt‘nllondngthaprocedumofSectlon

5. Gallbraum

tig&lairtt:ah': a laboratory log of all calibra-
ns.
§.1 Probe Nozle. Probe nozles shall be
calibrated before their initinl use in the
field. Using & 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 of the
measurements. The difference between the
high and low numbers shall not exceed 0.1
mm (0.004 in.). When nnzzles become nicked,
dented, or corroded, they shall be reshaped.
.angerecal.ll:rramdbeforeme.ﬁach
nozzle shall permanently and uniquely
identified.

§.2 Pitot Tube. The Type S pitot tube as-
sembly shall be calibrated according to the
pmcedureouﬂluedinSectlondol‘Meﬁde
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5.3 Metering System.

5.3.1 Calibration Prior to Use. Before its
initial use in the feld, the metering system
shall be calibrated as follows: Connect the
metering system inlet to the outlet of a wet
test meter that is accurate to within [ per-
cent. Refer to Figure 5.5, The wet test meter
should have a capacity of 30 liters/rev (1 ft %
rev). A spirometer of 400 lters (14 ft5) or
more capacity, or equivalent, may be used
for this calibration, although a wet test
meter is usually more practical. The wet test
meter should be periodically callbrated with
a spirometer or a liquid displacement meter
to ensure the accuracy of the wet test meter.
Spirometers or wet test meters of other sizes
may be used, pravided that the specified ac-
curacies of tie procedure are maintained,
Runthemteringsystampwupforahoutls
minutes with the orifice manometer indi-
cating a median reading as expacted in fleld
use to allow the pump to warm up and to
permit the interior surface of the wet test
meter to be thoroughly wetted. Then, at
each of a minimum 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 ges 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 mieter, Select the highest and lowest ori-
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.
Record &ll 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 orifice setting as
shown an Flgure 5.6. Allowable tolerances for
individual Y and AH@®, values are given in
Figure 5.6, Use the average of the Y values in
the calculations in Section 6.
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ECO1INS2.102
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ECOMJNG2.103

Before calibrating the metering system, it
Is suggested that a leak-check be conducted.
For metering systems having diaphragm
pumps, the normal leak-check procedure will
not. detect 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, §

ticn 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).

179




Pt. 60, App. A, Meth. 5

§.3.2 Calibration After Use. After each
fleld use, the calihration of the metering sys-
temn shall be checked by performing three
calibration runs at a single, intermediate
orifice setting (based an the previous field
test), with the vacuum sst at the maximum
value reached during the test serles. To ad-
Just the vacuum, insart a valve between the
wet test meater and the Inlet of the metering
aystem. Calculate the average value of the
dry gas meter calibration factor, If the value
has changed by more than § percent, recali-
brate the meter over the full renge of orifice
segngs.asmwous!ydetaued.

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

§.3.3 Acceptable Variation in Calibration.
If the dry gas meter coefficient values ob-
tained before and after a test series differ hy
mare than § 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 or after)
gives the lower value of total sample voi-
umse.

§4 Probe Heaver Calibration. The probe
heating shall be calibrated before its
initial use in the field.

Use a heat source to generate alr heated to
selected temperatures that approximate
those expected to occur in the sources to be
sampled. Pass this air through the probe at
a typical simple flow rate while measuring
the probe inlet and outlet temperatures at
various probe heater settings, For each air
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calibrated if the callbration curves in APTD-
0576 are used. Also, probes with outlet tem-
perature monitoring capabilities do not re-
quire calibration.

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

6.6 Leak Check of Metering System
Shown in Figure 5-1. That portion of the
sampling train from the pump to the orifice
meter should be leak checked prior to Initial
use and after each shipment. Leakage after
the pump will result in less volume being re-
corded than is actually sampled. The fol-
lowing procedure is suggested (see Figure 5-
4): Close the main valve on the meter box.
Insert a one-hole rubber stopper with rubber
tubing attached Into the orifice exhaust
pipe. Disconnect. and vent the low side of the
orifice manometer. Close off the low side ori-
fice tap. Pressurize the system to 131 to 1B cm
(5 to 7 in.) water column by blowing into the
rubber tubing. Pinch off the tubing and ob-
serve the manometer for one minute. A loss
of pressure on the manometer indicates a
leak In the meter box; leaks, if present, must
be corrected.

§.7 Barometer. Calibrate against s mer-
cury barometer.

8. Calrulations

Carry out calculations, retaining at least
one extra decimal figure beyond that of 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.
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.1 Nomenclature. Ca=Acetone blank residue concentratton, mg/
Ap=Cross-sectional area of nozzle, m2{ft? ). mg.
Bu.,=Water vapor in the gas stream, propor-
tion by volume,
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es=Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard corditlons, g/dsem (g/dsch),

I=Percent of Isokinetic sampling,

Lg=Maximum acceptable laakage rate for ei-
ther a pretest leak check or for a leak
check following a component change;
equal ¢o 0.00057 m 3/min (.02 cfm) or 4 per-
cent of the average sampling rate, which-
ever 1s less.

L=Individual leakage rate observed during
the leak check conducted grior to the
“&h comnponent change (=1, 2, 3.... n),
m¥min (¢fm).

L=Leakage rate observed during the post-
test leak check, m® /min (cfm).

ma=Mass of residue of acetone after evapo-
ration, mg.

mp=Total amount of particulate matter col-
lected,

. Mg,

My=Molecular weight of water. 18.0 g/g-mole
(18.01b/Ib-mole).

Pygr=Barometric pressure at the sampling
site. mm Hg (in. Hg).

P,:Alx_[h;nlute stack gas pressure, mm Hg (in.

Prg=Standard absclute pressure, 760 mm Hg
(28.92 in. Hy).

R=Ideal gas constant, 0.06235 mm Hg-m 3K-g-
mole (2£.83 in. Hg-ft 3*R-lb-mole).

Ta=Absolute average dry ges meter tempera-

- turel(see Flgure 5-2), °K ( °R).

=Absolute average stack gas temperature

(see Figure §-2), °K (°R).

Taca=Standard absolute temperature, F3°K
{528° R).

Va=Valume of acetone blank, ml.

Vaw=Volume of acetane used in wash, ml.

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

VmsVolume of gas sample as measured by
dry ges meter, dom (dscf).

Vigg=Volume of gas sample measured by
the dry gas meter, corrected to standard
conditions, dsem (dsch).

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

ve=Stack gas velocity, calculated by Method

obtained from

pressure differential across the
orifice meter {see Figure 5-2), mm H;0
(In. Hz0).
Ga= of acerone. mg/ml (see label on
bottle).
Q.;Des;slty of water, 0.9882 g/ml (0.002201 1b/
ml

e=Total sampling time, min.

e=Sampling tlme interval, from the begin-
ning of a run until the first component
change, min.

e~Sampling time imterval, between two suc-
cessive component changes, beginning
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with the interval between the first and
second changes, mfn.

ep=Sampling time interval, from the final
{nt") component change until the end of
the sampling run, min.

13.86=Specific gravity of mercury.

80=Sec/min.

100=Conversion to percent.,

8.2 Average Dry Gas Meter Temperature
and Average Orifice Pressure Drop. See data
shest (Figure 5-2).

8.3 Dry Gas Volume, Correct the sample
volume measured by the dry gas meter to
standard conditions (20 °C, 760 mm Hg or 68
°F, 20.82 in. HR) by using Equation 5-1.

ECO14N82.108

Where;
K,=0.3858 °K/mm Hg for metric units
=17.84 °R/in. Hg for English units
NOTE: Equation 5-1 can be used as written

prior to componmt changes) exceeds Lg If
Lp or y exceeds L, Equatlon 5-1 must be
modified as follows:

(a) Cese 1. No component changes made
during sampling run. In this case, replace V,
in Equation 5-1 with the expression:
Vor—{L,—L 8]

) Case II. One or more component
changes made during the sampling run. In
this case, replace Vi, in Equation 51 hy the
expression:

ECO1JNG2.106

and substitute only for those leakage rates
{L: or L;) which exceed L.
8.4 Volume of Water Vapor.

ECOTING2.107

Where:

K3>=0.001333 m ¥ml for metric units
=0,04707 ft3/m] for English units,

6.5 Molsture Content.
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NOTE: In saturated or water droplet-laden
gas streams, two calculations of the mois-
ture content of the stack gas shall be made,
ane from the impinger analysis (Equation 5-
3), and a second from the assumption of satu-
rated corxditions. The Iower of the two values
of B, shall be cansidered correct. The proce-
dure for determining the moisture content
based upon assumption of saturated candl-
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 §-2 may be used to make this determina-
tion, provided that the accuracy of the In-
stack temperature sensor is + 1°C (2 °F).

8.6 Acetone Blank Concentration.

EC16NO91.127

6.7 Acetone Wash Blank.
EC16NO91.128

Where:
K3=0.00345¢ mm Hg-m¥ml-°K for metric
units.
=0.00286%-in. Hg —~f¥ml~°R for English
units.
6.11.2 Calculation From Intermediate Val-
ues.

EC01IN82.108

Where:
K;=4.320 for metric units
=0,08450 for English units.

6.12° Acceptable Results. If 90 percent $1<
10 percent, the results are acceptable, If the
particulate results are low in comparison to
the standard, and I is over 116 percent or less
than 80 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

PL 60, App. A, Meth, §

EC18NO81.128

68 Total Particulate Weight. Determine
the total particulate catch from the sum of
the weights obtained from Containers 1 and
2 less the acetone blank (see Figure 5-3).

NOTE: Refer to Sectlon 4.1,5 to assist In cal-
culation of results involving two or maore fil-
ter assemblles or two or more sampling
trains.

6.9 Particulate Concentration.

=(0.001 gmg) (s Vo meepy)

Eqg. 58
8.10 Conversion Facrors;
From To Multiply by

scf m* 0.02632.

8 mg 0.001%

g o] 15.43.

g [ 2.205x10-3

g aim? a5.31.

6.11 Isokinetic Variation,
6.11.1 Calculation Fram Raw Data.

velocity and volumetric flow rate, If needed,
using data obtained in this method and the
equations in Sections 5.2 and 5.3 of Method 2.

1. Alternative Procedures

7.1 Dry Gas Meter as a Calibration Stand-
ard, A dry gas meter may be used as a cali-
bration standard for volume measurements
in place of the wet test meter specified in
Section 5.3, provided that it is calibrated ini-
fially ard recalibrated periodically as fol-
ows:

7.1.1 Standard Dry Gas Meter Calibration.

7.L.1.1 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 capacity. e.g., 3 litersirev (0.1
ft¥rev). A spirometer (400 liters or more ca-
pacity), or equivalent, may be used for this
callbration, although a wet test meter is
usually more practical. The wet test meter
should have a capacity of 30 litersfrev Q
ft9rev) and capable of measuring volume to
within 11,0 percent; wet test meters should
be checked against a spirometer or a liquid
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.L1.2 Set up the compoanents as shown in
Figure §.7. A spirometer. 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 interior surface of the wet
test meter, The pressure drop indicated by
the manometer at the inlet side of the dry

ECQ1,INS2.108

7.1.1.3 Collect the data as shown in the ex-
emple data sheet (see Flgure 5-8). Make trip-
licate runs at each of the flow rates and at
no less than five different fiow rates, The
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gas meter should be minimized [no preater

than 100 mm H:0 (4 In. H:0) at a flow rate of
30 liters/min (1.cfm)]. This can be accom-

plished by using lerge diameter tubing con-

nections and straight pipe fittings.

range of flow rates should be batween 10 and
# liters/min (9.35 and 1.2 ¢fm) or over the ex-

pected operating range.
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7.1.1.4 Calculate flow rate, Q, for each run  coefficlent, Ya,, for each run, These calcula-
using the wet test meter gas volume, Vs, , and  tions are as follows:
the run time, 6. Calculate the dry gas meter
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Where;

Ki=0.1858 far International system of units
{SD); 17.64 for English units,

Vw=Wet test meter volume, liters {ft 3).

Vis=Dry gas meter volume, liters (ft 9.

mﬁf:veragﬂ e dry gas meter temperature, ° C

mﬁ"' C for SI units; 460° F for English
€S,
twnA:emge wat test. meter temperature, °C

Pra-=Barometric pressure, mm Hg (in. Hg).
Ap=Dry gas meter inlet differential pressure,
mm HzO {in. H0}.

8=Run time, min.

7.1.1.5 Compare the three Ygs 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 no greater
than 0.030. Extra sets of triplicate runs may
be made in order to complete this require-
ment. In addition, the meter coefficlents
should be between 0.85 and 1.05. IF these spec-
ifications cannot be met in three sets of suc-
cessive triplicate runs, the meter is not suit-
able as a calibration standard and should not
be used as such. If these specifications are
met, average the three Yas walues at each
flow rate resulting In five average meter co-
efficients, Yas.

7.1.1.8 Prepare a curve of meter coeffi-
cient, 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 recalibration is required.

7.1.2 Standard Dry Gas Meter Recalibra-
tion,
7.1.2.1 Recalibvate the standard dry gas
meter against a wet test meter or spirometer
ennually or after every 200 hours af aper-
ation, whichever-comes first. This require-
ment is valid provided the standard dry gas
meter is kept in a lahoratory and, If trans-
ported, cared for as any other labaratory in-
strument. Abuse to the standard meter may
cause & change in the callbration and will re-
quire more frequent recalibrations.
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7.1.2.2 As an alternative to full recalibra-
tion, a two-point calibration check may be
made. Follow the same procedure and equip-
ment arrangemsnt as for a full recallbration,
but run the meter at only two flow rates
[suggested rates are 14 and 28 lUtersmin (0.5
and [0 cim)). Calculate the meter coeffi-
clents for these two points, and campare the
values with the meter calibration curve. If
the two coefficients are within 1.5 percent
of the callbration curve values at the same
flow rates, the meter need not be recali-
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 Section 5.3, provided that they
are selected, calibrated, 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 use as eritical ori-
fices. Other materlals and critical orifice de-
signs may be used provided the orifices act
as true critical orlfices; Le,, a critical vacu-
um can he obtained, as described in Section
7.2.2.2.3. Select five critical orifices that are
appropriately sized to cover the range of flow
rates between 10 and 34 lters/min or the ex-
pected aperaring range. Two of the critical
arifices should bracket the expected oper-
ating range.

A minimum of three critical orifices wiil
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:

Flow rate (li- Flow rate (i
Gaugelem wm)ﬂ Gaugeiem w,m)('
127.6 3256 14/2.5 19.54
121102 30.02 14551 1727
1¥2.6 26.77 1478 16.14
1451 23 50 162 14.16
1276 2237 1876 1.61
13102 2067 1810.2 1048

7.2.1.2 These needles can be edapted to a
Method § type sampling train as follows: In-
sert a serum bottle stopper, 13- by 20-mm
sleeve type, into a ‘%-inch Swagelok quick
connect. Insert the needle into the stopper as
shown in Flgure §5-8.
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7.2.2 Critical Orifice Calibration. The pro-
cedure described In this section uses the
Method § meter box configuration with a
DGM as described in Section 2.1.8 tc cali-
brate the critical orifices. Other schemes
may be used, suljject to 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., there
should be no connections to the inlet of the
arifice.

7.2.2.1.1 Before calibrating 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
ornt the pump, and determine whether there is
any leakage. The leakage rate shall be zero;

PL. 60, App. A, Meth. 5

Le.,, no detectable movement of the DGM
dial shall be seen for 1 minute.

7.2.2.1.2 Check also for leakages in that
portion of the sampling train between the
pump and the orifice meter. See Section 5.8
for the procedure; make any corrections, if
necessary. If leakage is detected, check for
cracked gaskets, loose fittings, worn O-rings,
etc., and make the necessary repairs,

7.2.2.1.3 Afrer that the meter
box is leakless, calibrate the meter box ac-
cording to the procedure given in Section §.3.
Make sure that the wet test meter meets the
requirements stated in Section 7.1.1.1. Check
the water level in the wet, test. meter. Recond
the DGM calibration factor, Y.

7.2.2.2 Calibration 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 erquilibrate
%Mtemmm conditions through the

7.2.2.22 Leak check the system as in Sec-
tion 7.2.2.1.1. The leakage rate shall be zero.

7.2.2.23 Before calibrating the critieal
orlfice, determine its suitabllity and the ap-
propriate aperating vacuum as follows: Turn
on the pump, fully open the coarse adjust
valve, and adjust the hy-pass valve to give a
vacuum reading corresponding 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 eritical vacuum for
each orifice.

40 CFR Ch. | {7-1-88 Edition)

Orifices that do not reach a critical value
shall not be used.

7.2.2.24 Obtein the barometric pressure
using a barometer as described in Section
2.1.9. Record the barametric pressure, Py, 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. Hp) abave
the critical vacuum. The runs shall be at
least 5 mimutes each, The DGM volume read-
ings shall be in incremsnts 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 information listed in Figure 5-11.

7.2.2.268 Calculate K’ using Equation 5-9.
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Tern=Absolute amhbient temperature, °K (°R).

Average the K’ values. The individual X’
values should not differ by more than 0.5
percent from the average,

7.23 Using the Critical Orifices as Cali-
bration Standards,

7.23.1 Record the barometric pressure,

PL. 60, App. A, Meth. §

Run rumber
Dry gas meler
1 2
min

Onifice man. rdg, AH | mm (n.) M0 | coeveenes | soreasroser
Bar. pressure, P . | MM NS HE coes | covevereeen JES—
Ambient tan C(°F
Yo
Pump vacium ........... MM G HD e conrevrress | ctrremenaens
K’ fagtor

Date TrainID ___ DGM cal. fac-
tor Critical orificeID __
Run rimb
Dry gas mater
1 2

Final reading me{fiy)
Inilia) reading mi{fts)
%ﬂmm. Ve m alk’)

tures:

Initial C(F ) !

Final C(F) i !

A\v& Temperature, | °C [ °F) wmmser | srveesernees RO
Time, © minisec i 1)
ECIBNOB1.133
EC16N0O91.249
EC16N091.250
where;

Varwy=Volume of gas sample passed through
the critical orifice, corrected to standard
conditions, dsm 3 {dscf).

Kr=0,3858 “K/mm Hg for metric units

=17.84 *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,

7.28.2 Calibrate the metering system ac-

to the procedure outlined in Sections
7.2.2.2.1 to 7.2.2.2.5. Record the information
listed in Figure 5.12.

7.23.3 Calculate the standard volumes of
air passed through the DGM and the critical
orifices, and calculate the DGM calibration
factor, Y, using the equations below:

tion factor, Y, at each of the flow rates
should not differ by more than #2 percent
from the average.

1235 To determine the need for recali-
brating the critical orifices, compare the
DGM Y factors obtained from two adjacent
orifices each time a DGM is calibrated; for
example, when checking 1372.5, use orifices
12/10.2 and 13/5.1. If any critical orifice yislds
a DGM 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 ______ Critical ori-
fAce ID Critical orifice K’ factor
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Run number
Dry gas meter
1 2

Final reading wwmmmmmmssss | TR concens | voens | merenene
[T T — . () NURNAVIN ST [
DHfaranee, Vi e e | 3B e | cvaonnnens | ararens -
Inletioutiet temperatures:

11121 [— o +F b 2 [ i !

Bar. prassurg, Pee

Ambient e | 8 (F) s

Pump vacuum . mm Hg

Vonti) veoermee - m (B cwven

Yoty soes AP {13} courenes | aroesrnnns | eorvsesens

DGM cal, fastor, ¥ s

Fe sy

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 as
specified in the regulations.

1.2 Principle. Particulate matter is with-
drawn Isokinetically from the source and
collected on a glass filter fiber maintained at
a temperature of 42 °410 °C (108°tI8 °F). The
particulate mess, which includes any mate-
rial that condenses at or above the filtrarion
temperature, is determined gravimetrically
after removal of uncomblned water.

2. Apparatus

2.1 Sampling Train. The sampling train
confl; is the same as shown in Figure
5-1 of Method 5. The sampling train consists
of the following components:

21,1 Prohe Nozle, Pitot Tube, Diffaren-
tial Pressure Gauge, Filiter Holder, Con-
denser, Metering System, Barometer, and
Gas Density Determination Equipment.
Same as Method 5, Sections 2.1.1, 2.1.3 to
2.1.5, and 2.1.7 to 2.1.10, respectively.

2.1.2 Probe Liner. Same as in Method 5,
Section 2.1.2, with the note that at high
stack gas temperatures (greater than 250 °C
(480 °F)), water-cooled probes may be re-
quired o control the probe exit temperature
to 42°410 °C (10818 °F),

2.1.3 Precollector Cyclone. Borosilicate
glass following the construction detalls
shown in Air Pollution Technical Document-
0381, “‘Construction Details of Isokinetic
Source-Sampling Equipment”.

NoTE: The tester shall use the cyclone
when the stack gas moisture is greater than
10 percent. The tester shall not use the
precollector cyclone under other, less severe
conditions.

2.1.4 Filter Heating System. Any hesating
{or cooling) system capable of maintaining a
sample gas temperature at the exit end of
the filter holder during sampling at 42 °+10° C
(108°£18° 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 tip of the temperature
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Whero:
K=0.003483 mm Hg-m¥ml-°K for metric
units,
=0),002676 in. Hg-ft ¥ml-°R for English units.
6.7.2 Calculation from Intermediate Values.

ECO01JN82.153

where:
Kz=4.320 far metric units.

=0.08450 for English units

6.8 Acceptable Resuits. If 80 percent < [
<110 percent, the results are acceptable. If
the resuits are low in comparison to the
standards and I is beyond the acceptable
range, the Administrator may opt to accept
the results. Use Citation 4 in the Bibliog-
raphy of Methsod 5 to make judgments. Oth-
erwise, the results and repeat the test,

6.0 Stack Gas Velocity and Volumetric
Flow Rate, Calculate the average stack gas
velacity and volumetric flow rate, if needed,
using data obtained in this method and equa-
tlons in Sections 5.2 and 5.3 of Method 2.

6.10 Relative Error (RE) for QA Audit
Samples. Same as in Method 6, Section 6.4,
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METHOD 9—VISUAL DETERMINATION OF THE
OPACITY OF EMISSIONS FROM STATIONARY
SOURCES .

Many stationary spurces discharge visible
emissions into the atmosphere; these emis-
slons are usually in the shape of a plume.
This method involves the determination of
plume opacity by qualified chservers. The
method Includes procedures for the training
and certification of cbservers, and proce-
dures to be used in the feld for determina-
tion of plume opacity. The appearance of a
plume s viewed by an observer depends upon
a number of variables, some of which may he
controllable and some of which may not be
controllable in the field. Variables which ean
be controlled to an extent to which they no
longer exert a significant influence upon
plume appearance include: Angle of the ob-
server with respect to the plume; angle of
the cbserver with respect to the sun; point of
ohsarvation of attached and detached steam
plume; and angle of the observer with re.
spect to a plurmne emitted from a rectangular
stack with a large length to width ratio, The
method includes specific criteria applicable
to these variables.

OCther variables which may not be control-
Iable in the field are luminescence and color
contrast betweenr the plume and the

ageinst which the plume Is
viewed. These variables exert an infiuence
upon the appearance of a plume as viewed by
an observer, and can affect the ability of the
observer to accurately essign opacity values
to the observed plume. Studies of the theory
of plume opacity and field studies have dem-
onstrated that a plume 13 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 conditions where a contrasting
background is present can be assigned with
the greatest degree of accuracy. However,
the potential for & positive error is also the
greatest when a plume is viewed under such
contrasting conditicns. Under conditions
presenting a less cantrasting background,
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
urrder less contrasting conditlons. A negative
bias decreases rather than Increases the pas-
sibility that a plant operator will be cited
for a violation of opacity standards due to

error,

Studies have been undertaken to deter-
mine the magnitude of positive ervors which
can be made by qualified chservers while
reading plumes under contrasting conditions
and using the procedures set forth in this
method. The results of these studies (field
trials) which Involve a total of 769 sets of 23
readings each are as follows:

(I) 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; 89 percent were read with a positive
error af less than § percent apacity.

(2) For white plumes (170 sots at a smoke
generator, 168 sets at a coal-fired power
plant, 298 sets at @ sulfuric acid plant), 98
percent. of the sets were read with a positive
error of less than 7.5 percent opacity; €5 per-
cent were read with a positive error of less
than $ percent opacity.

'['lmpnsltiveohag;vatlonalerrnramnclated
with an average of twenty-five readings is
therefore established. The accuracy of the
method must be taken into account when de-

termining possible violations of applicahle
opacity

L. Frinciple and Applicability

L1 Principle. The opacity of emissions
from stationary sources is determined vis-
ually by a qualified observer.,

1.2 Applicability. This methad Is applicable
for the determinatlon of the opacity of emts-
sions from sta sources pursuant to
§80.11(b} and for qualifying observers for vis-
ually determining opacity of emissions.

2, Procedures

The observer qualified in accordance with
section 3 of this method shall use the fol-
lowing procedures for visually determining
the opacity of emissions: :

2.1 Position. The qualified observer shall
stard at a distance sufficient tc provide a
clear view of the emissions with the sun ori-
ented in the 140° sector to his back. Con-
sistent with the above
ment, the nbaervermammahall. as mr:squ;:-
sible, make his observations from & position
such that his line of vislon is appraximately
perpendicular to the plume direction, and
when observing opacity of emissions from
rectangular cutlets (e.g., roof monitors, open

! For a set, positive error = average opac-
ity determined by observers’ 25 observa-
tions—average opacity determined from
transmissometer’s 25 recardings.

40 CFR Ch. 1 (7-1-99 Edition}
nonctreular  stacks),

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 case the observer should make his ob-
sight perpen-
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 facility. observer's name and affill-
ation, a sketch of the cbserver’s pasition rel-
ative to the source, and the date on a fleld
data sheet (Figure 9-1). The time, estimated
distance to the emission location, approxi-
mate wind ii;’ecﬂ?eum estimated wind speed,
description sky cordition

and color of clouds), and plume hackground
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 shell not Jook continuously at the
plume, but Instead shall chserve the plume
momentarily at [5-second Intervals.

2.3.1 Attached Steam Plumes. When can-

from the emission out-
let, opacity cbservations shall be made be-
yond the point in the plume at which con-
densed water vapor is no longer visible. The
ohserver sghall record the approximate dis-
tance from the emission outlet to the point
In the plume at which the ohservations 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-
sion 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-
vations shall be recorded to the nearest 5
percent at 15-secord intervals on an observa-
tlonal record sheet. (See Flgure 8-2 for an ex-
ample.) A mintmum of 24 abservations shall
be recorded. Each momentary observation
recorded shall be deemed to represent the av-
erage opacity of emissions far a 15-second pe-
iod.

r

2.5 Data Reduction, Opacity shall be deter-
mined es an average of 24 consecutive obser-
vations recorded at 15-second intervals. Di-
vide the ohservations recorded on the record
sheet inxo sots of 24 consecutive observa-
tions. A set is composed of eny 24 consecu-
tive observations. Sets need not be consecu-
tive in time and In ne case shall two sets
overlap. For each set of 24 observations, cal-
culate the average by summing the opecity
of the 24 observations and dividing this sum
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by 24. If an applicable standard specifies 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. (SeeFlgures-l for an example.)

3. Qualifications and Testing

3.1 Certification Requirements. To recelve
certification as a qualified observer, a can-
didate must be tested and demonstrate the
abllity to assign opacity readings in § per-
cent increments to 25 different black plumes
and 25 different white plumes, with an error
not to exceed LS percent opacity on any cne
readingandana‘vmgemnrmttoexmad
7.5 percent opacity in each category. Can-
didates shall be tested according to the pro-
cedures described in section 3.2. Smoke gen-
erators used pursuant to sectlon 3.2 shall be
equipped with a smoke mweter which meets
the requiremnents of section 3.3.

The certification shall be valid for a period
of 8 months, at which time the qualification
prucedure must be repeated by any observer
in order to retain certification,

3.2 Certification Procedure. The certifi-
cation test consists of the candidate
a complete run of 50 plumes—25 black plumes
and 25 white pl by a smoke
gencrator. Plumes within each set of 25
black end 25 white runs shall be presented in
random order. The candidate assigns an
opacity value to each plume and records his
observation on a suitable form. At the com-
pletion of each run of 5¢ readings, the score
of the candidate is determined. ¥ a can-
didate fails to qualify, the complete run of 50
readings must be repeated in any retest. The
smoke test may be administered as part of a

runs of the smoke generator during which
candidates are shown black and white
plumes of known opacity.

3.3 Smoke Generator Specifications. Any
smoke penerstor used for the purposes of
section 3.2 shall be equipped with a smoke
meter installed to measure opacity 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 diameter, 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 callbrated as
prescribed in' section 3.3.1 prior to the con-
duct of each smoke reading test. At the com-
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pletion of each test, the zerc and span drift
shall be checked and if the drift exceeds &1
percent opacity, the condition shall be cor-
rected prior to conducting any subsequent
test runs, The smoke meter shall be dem-
onstrated, at the time of installation, to
mest the specifications listed in Table 8-L.
This demonstration shall be repeated fol-
lowing any subsequent repair or replacement
of the photocell or assaciated electronic cir-
cuitry including the chart recorder or output.
meter, or every 6 months, whichever occurs
first.

TABLE 9-1—SMOKE METER DESIGN AND

PERFORMANCE SPECIFICATIONS
Parameler Spedification
. Light SOUtoD .eesesenee Incandescont (amp operated at
nominal rted voitage,
b. Spectral response of | Photopic  (deylight  spectral re-
phatoceil. sponsg)cﬂhehmmn
© Angle of oW o.eoenne 15 maximum tota! Brgis.
d. Angle of p weeree] 1B total angle.
e. Calibration eror ........ | +3% opacdity, meaximum.
. Zero and epan drift ......| +1% opacity, 30 minutes
o e o | 5 SOCONUS.

3.3.1 Calibration. The smoke meter is call-
brated after allowing a minimum of 30 min-
utes warmup by alternately producing simu-
lated opacity of § percent and [00 percent.
When stable response at 0 percent or 100 per-
cent Is noted. the smoke meter is adjusted to
produce an output of 0 or 100 per-
cent, as appro e. This calibration shall
bhe repeated until stahle 0 percent and 100
percent readings are produced without ed-
Justment. Simulated 0 percent and 100 per-
cent opacity values may be produced by al-
ternately switching the power to the Light
source on and off while the smoke generator
Is not producing smoke.

3.3.2 Smoke Meter Evaluation. The smoke
meter design and performance are tc be eval-
uated as follows:

3.3.2.1 Light Source, Verify fram manufac-
turer's data and from voltage measurements
made at the ilamp, as installed, that the lamp
is operated within 15 percent of the nominat
rated voltage.

3.3.2.2 Spectral Response of Photocell,
Verify from manufacturer's data that the

1l hes a response; lLe., the
spectral sensitivity of the cell shall closely
approximate the standard spectral-lumi-
nosity curve for phatoplc vision which is ref-
erenced in (b) of Table 8-1.
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Seconds
Hr.

z
£l

Steam plume (chack if applicable)

[ %] 30| 4 Attached

Comments
Dstashed

B|B|R[B!I8|2

4

o
-

glg|ale|a|eis|s

3.3.2.3 Angle of View. Check construction
geometry to ensure that the total angle of
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~ df2L,
where @=total angle of view: d=the sum of
the photocell diameter+the diameter of the
limiting aperture: and L=the distance from
the photocell to the limiting aperture. 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 geametry to ensure that the total angle
of projectlon of the lamp on the smoke
plume does not exceed 15 °, The total angle of
projection may be calculated from: =2
tan- 'd/2L., where 8= total angle of projec-
tion; d= the sum of the length of the lamp
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filament + the diameter of the Iimiting aper-
ture; and L= the distance from the lamp to
the Umiting aperture.

3.3.2.5 Calibration Error. neutral-
density filters of known opacity, check the
error between the actual response and the
theoretical linear response of the smoke
meter. This check is accamplished by first
calibrating the smoke meter according to
3.3.1 and then inserting a serles of three neu-
tral-density Hiters of nominal opacity of 20,
80. and 78 percent In the smoke meter
pathlength. Filters calibrated within +2 per-
cent shall be used. Care should be taken
when inserting the filters to proevent stray
light from affecting the meter. Make a total
of flve nonconsecutive readings for each fil-
ter. The maximum error on any one reading
shall be 3 percent opacity,
3.3.2.6 Zero ard Span Drift. Determine the
zere and span drift by calibrating and oper-
ating the smoke generator 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 serles of five

reach stable respanse. Opacity values of 0
percent and 100 percent may be simulated by
alternately switching the power to the light
source off and on while the smoke generator
is not operating,
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ALTERNATE METHOD 1—DETERMINATION OF
THE OPACITY OF EMISSIONS FROM STA-
TIONARY SOURCES REMOTELY BY LIDAR

This alternate method provides the quan-
titative determination of the opacity of an
ernissions plume remotely by a mobile lidar
system (laser radar; Detection and
Ranging). The method includes procedures
for the calibration of the lidar ard proce-
dures to be used in the fleld for the lidar de-
cermination of plume opacity. The ldar 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 ambient lighting conditions (light,
dark, sunny ar cloudy).

Pt. 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 cealibration
test results given In support of this method
apply only to a lidar that employs a ruby
(red light) laser [Reference 5.1].

1. Principie and Applicability

L1 Principle. The opacity of visible emis-
sions from sources (stacks, roof
vents, ete.) is measured remotely by a mo-
bile lidar (laser radar).

1.2 Applicability. This method is applica-
ble for the remote measurement of the opac-
ity of visible emisslons from
sources during both and da;rught
conditions, pursuant to 40 CFR §60.11(b). It is
also applicable for the calibration and per-
formance verification of the mobile lidar for
the measurement of the opacity of emis-
sions. A perfarmance/design s cation for
@ basic lidar system Is also incorporated into
this method.

1.3 Definitions.

Azimuth 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.

Backsecatter: The scattering of laser light
in a direction opposite to that of the inci-
dent laser beam due to reflection from par-
ticulates along the beam's atmospheric path
which may include a smoke plume,

Backscatter signal: The general term for
the ldar return signal which results from
laser light being backscattered by atmos-
pheric and smcke plume particulates.

Convergence distance: The distance from
the lidar 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 atmosphere’s
path along the lidar line-of-sight beyond or
behind the plume heing measured.

Lidar: Acronym for Light Detection and

Lidar : The range or distance from
the lidar to a point of interest along the
lidar line-of-sight.

Near region: The region of the atmospheric
path along 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, ete.

Pick Interval: The time or range intervals
in the lidar backscatter signal whose min-
imum average amplitude is used to calculate
opacity. Two pick intervals are required, ane
In the near reglon and one in the far region.

Plume: The plume being measured by lidar.

Plume signal: 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.L
must be fulfllled for each of the three runs.
© Onee the conditions of the annual calibra-
tion are fulfilled the lidar shall be subfected
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 and the results should be recorded. The
Administrator may request that the results
of the performance evaluation be submitted
for review.

5. References

§.1 The Use of Lidar for Emissions Source

52 Field Evaluation of Mobile Lidar for

the Measurement of Smoke Plume Gpacity,
U.S. Enwironmental Protection Agency, Na-
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Denver, CO. EPA/NEIC-TS-128, February
1978.
§.3 Remote Measurement of Smoke Plume
Transmittance Using Lidar, C. S. Cook, G.
W. Bethke, W. D. Conner (EPA/RTP). Applied
Optics 11, pg 1742. Augl.st 1872,

5.4 Lidar Studies of Stack Plumes in
Rural and Urban Environments, EPA-650/4-
73-002, October 1973,

5.5 American National Standard for the
Safe Use of Lasers ANSI Z 136.1-176, March 8,
1876,

5.6 U.S. Army Technical Manual TB MED
279, Contrul of Hazards to Health from Laser
Radiation, February 1969,

5.7 Laser Institute of America Laser Safe-
ty Manual, 4th Edition.

5.8 U.S. Department of Health, Education
and Welfare, Regulations for the Administra-
tion and Enforcement of the Radiation Con-
trof for Health and Safety Act of 1868, Janu-
ary 1976,

59 Laser Safety Handbook, Alex Mallow,
Leon Chabot, Van Nostrand Reinhold Ca..
1878.

METHOD 10—DETERMINATION OF CARBON MON-
OXIDE EMISSIONS FROM  STATIONARY

1. 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-

yzer eq
1.2 Applicabiliry. This methad is applicable
for the determination of carbon monoxide
emissions from 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 continuous 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 Sensitlvity. Minimum detectable con-
centration is 20 ppm for a 0 to [.000 ppm
span.

3. Interferences

Any substance having a strong absarption
of infrared energy will interfere to some ex-
tent. For example, discrimination ratios for
water (H:0) and carbon dioxide (CO; ) are 3.5
percent Hz0 per 7 ppm CO and 10 percent CO:
per 10 ppm CO, respectively, for devices
measuring in the 1,500 mm ppn;mranga.
For devices measuring In to ppm
range, interference ratios can be as high as
3.5 percent Hz0 per 25 ppm CO and 10
CO; per 50 ppm CO. The use of silica gel and
ascarite traps will alleviate the major inter-
ference problems. The measured gas volume
must be corrected if these traps are used.

4. Precision and Accuracy
4.1 Precision. The preciston of most NDIR
analyzers is approximately 12 percent of

span.
4.2 Accuracy, The accuracy of most NDIR

5. Apparatus
5.1 Continuous Sample (Figure 10-1).
5.1.1 Probe. Stainless steel or sheathed
Pyrex! glass, equipped with a filter to re-
move particulate matter.
5.1.2 Air-Cooled Cordenser or Equivalent,
To remove any excess moisture.
5,2 Integrated Sample (Figure 10—2)
52,1 Probe, Stainless steel
Pyrex glass, equipped with a ﬁlter to remove

te matter.

§.2.2 Air-Cooled Condenser or Equivalent.
To remove any excess moisture,

5.2.3 Valve. Needle valve, or equivaient, to
adjust flow rate.

5.2.4 Pump. Leak-free diaphragm type, or
equivalent, to transport gas.

5.2.5 Rate Meter, Rotameter, or equivalent,
to measure a flow range from 0 to 1.0 [fter
per min (0.035 cfm).

5.2.6 Flexible Bag. Tedlar, or equivalent,
with a capecity 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 dry gas meter, When evacuation
is r:omplete there should be no flow through

the m

521PitotTube.TypeS or equivalent, at-
tached to the probe so that the sampllng
rate can be regulated p:
stack ges velocity when velocityisva.rylng
with the time or a sample traverse is 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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5,31 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, ar equivalent.
This instrument should be demonstrated,
preferably by the manufacturer, to meet or
exceed manufacturer’s specifications and
those described in this method.

5.2 Drying Tube, Te contain approxi-
mately 200 g of silica gel.

5.3.3 Calibration Gas. Refer to sectlon 6.1,

534 Filver. As recommended by NDIR
manufacturer.

ECUO1INB2.177

ECO01.N82.178

5.3.%3 CO; Removal Tube, To contain ap-
praximately 500 g of ascarite.

3.3.6 Ice Water Bath. For ascarite and sili-
ca gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to
adjust flow rate

5.3.8 Rate Meter, Rotameter ar equivaient
to measure gas flow rate of 0 to 1.0 liter per
min {0.035 cfm) through NDIR.

5.3.9 Recorder (optional), ‘To provida perma-
ntent record of NDIR readings.

6. Reagents

6.1 Calibration Gases. Known concentra-
tlon of CO in nitrogen (Np )} for instrument
span, prepurified grade of Nz for zero. and
two additional concentrations carresponding
approximately to 60 percent and 30 percent
span. The span concentration shall not ex-
ceed L.5 times the applicable source perform-
ance standard. The calibration gases shall be
certified by the manufacturer to he within +2
percent of the specified concentration.

40 CFR Ch. I (7-1-89 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.

1. Procedure

7.1 Sampling.

7.1.1 Continuous Sampling. Set up the
equilpment as shown in Figure 16-1 meking
sure ell connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling line, Connect the ana-
lyzer and begin drawing sample into the ana-
Lyzer. Allow 5 minutes for the system to sta-
bilize, then record the analyzer reading
required by the test procedure. (See 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 end computing
CO; cancentration from the gas volume sam-
pled and the weight gain of the tube.

7.1.2 Integrated Sampling. Evacuate the
flexible bag. Set up the equipment as shown
in Figure 10-2 with the bag disconnected.
Piace the in the stack and purge tha
sampling line. Connect the hag, making sure
that all caonnections 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 CO; concentra-
tion from the gas volume sampled and the
weight gain of the tube.

7.2 CO Analysls. Assemble the apparatus as
shown in Figure 10-3, calibrate the instru-
memt, and perform othsr required operations
as described in section B. Purge analyzer
with Nz prior to introduction of each sample.
Direct the sample stream through the in-

pan again
after the test to assure that any drift or mal-
function is detected. Record the sample data
on Table 10-1.

8. Calibration

Assemble the apparatus according to Fig-
ure 10-3. Generally an instrument requires a

warm-up period before stahility is ohtained.

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, l.e., fil-
ter, condenser, drying tube, and CO; removal
tube, to ensure that each component 1s In
good operating condition. Zero and calibrate
the instrument according to the manufactur-

er's procedures using, respectively, nitrogen

and the calibration gases.
TAsLE 10—~1—FIELD DATA
Comments

Location ... SO,

TEEL wvrirrererersrcseessmersansmsoreens

[ 12 - OO —

DPBIBIDL wvsrsmssssssrarsescsssnsrmns

Rotamsler setting, liters
Glock fime rimute (cublo faet per mérmitn)

9. Calculation

Calculate the concentration of carbon
maonoxide in the stack using Equatton 10-1.
Cetvarack*CeoNDIr(l — Fooz)

Eq. 10-1
Where:

Ceo stack=Concentration of CO in stack, ppm
by volume {dry basis),

Coo npir=Concentration of CO measured by
NDIR analyzer, ppm by volume (dry

basis).
Fooez=Volume fraction of CO; in sample, i.e.,
gercgat C0; from Orsat analysis divided

yy 100,

16. Alternative Procedures

10.1 Interference Trap. The sample condl-
tioning system described In Method 10A, sec-
tions Z.1.Z and 4.2, may be used as an alter-
natlve to the silica gel and ascarite traps.
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ADDENDA
A, PERFORMANCE SPECIFICATIONS FOR NDIR
CARBON MONOXIDE ANALYZERS

Range (Minimium) wu.wsme..| 0-1000
Cutput {rrﬁrﬁmmn; cesenmmesssenses | 0=10mMV,
Minimum detectable sensi- | 20 ppm.

tivity.
Ri:t;wm 80 percent {max- | 30 seconds.
Fall time, B0 percent (max- | 36 saoonds.
Zare dift (maximum) . 10% in & hours,

) werereene | £2% Of full G02lS.
NOISE (MAMITUTY «.vvvvvensrreeren: | £1% O full s0ALS.
Linearity deviation|

B. Definitions of Performance Speciflcations.
Range— The minlmum and maximum

Cutput— Electrical signal which is propor-
tional to the measurement; Intended for con-

Ly
milliamps full scale at a given impedance.

Full scale— The meximum measuring limit
far a given range.

Minlmum detectable sensitivity— The small-
est amount of input concentration that can
be detected as the concentration approaches
zer0.

Accuracy— The degree 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 (99 percent)—The interval be-
tween initial response time and time to 80
percent response after & step increase in the
inlet concentration.

Fall Time (% percenfi—The interval be-
tween Initial response time and time to 90
percent. response after a step decrease in the
inlet concentration.

Zero Drift— The in instrument out-
m a stated time period, usually 24

, of unadjusted continucus operation
when the input mmanu&m Zero; usu-
ally expressed as percent e,
S);mnﬂm—~ The change in instrument out-

FPreciston— The degree of agreement be-
tween repeated measurements of the same
concentration, expressed as the averaege devil-
ation of the single results from the mean.

Noise—Spontanecus devietions 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 calibration points.

METHOD 10A—DETERMINATION OF CARBON
MONOXIDE EMISSIONS IN CERTIFYING CONTIN-
UoUS EMISSION MONITORING SYSTEMS AT PE-
TROLEUM REFINERIES

L. Applicability and Principle

1.1 Applicability. This method applies to the
measurement of carbon monaxide (CO) at pe-
troleum refineries. This method serves as the
reference method in the relative a
test for nondispersive infrared (NDIR} CO
continuous emission monitaring systems
(CEMS’s) that are required to be installed in
petroleum  reflneries on  fluid  catalytic
cracking unit catalyst regenerators [40 CFR
Part 60.105(a)(2)].

1.2 Principle. An integrated gas sample Is
extracted from the stack, passed through an
alkaline permanganate solution to remove
sulfur and nitrogen oxides, and collected in a
Tedlar bag. The CO concentration in the
sample is measured spectrophotometrically
using the reaction of CO with p-sulfa-
minabenzoic acid,

1.3 Range and Sensitivity.

1.3.1 Approximately 3 to 1800 ppm
CO. Samples having concentrations below 400
ppm are analyzed at 425 nm, and samples
having concentrations above 40 ppm are
enalyzed at 600 nm.

1.3.2 Sensitivity. The detection limit is 3
ppm based on three times the standard devl-
ation of the mean reagent hlank 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
potassium permanganate scrubbing solution.
Carbon dicxide (CO;) does not interfere, hut,
because it Is removed by the scrubbing solu-
tion, its concentration must be measured
independently and an appropriate volume
correction made to the sampled gas.

1.5 Precislon, Accuracy, and Stability.

L5.1 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-
nificant biases when compared to an NDIR
analyzer calibrated with National Bureau of
Standards (NBS) standards.

1.5.3 Stability. The individual components
of the colorimetric reagent are stable for at
least { month. The colorimetric reagent
must be used within 2 days after preparation
to avold excessive blank correction. The
samples in the Tedlar ! bag should be stable
for at least 1 week If the bags are leak-free.

2. Apparatus

21 Sampling. The sampling train is shown
in Figure 10A-1, and component parts are

- discussed below:

" IMentlon o Mentlon of trade names or commercial
products in this publication does not con-
stitute the endorsement or recommendation
for use by the Environmental Protection
Agency.
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2.1.1 Probe. Stainless steel, sheathed Pyrex
glass, or equlvalent, equipped with a glass
wool plug to remove particulate matter.

2.1.2 Candlitioning System. Three
Greenburg-Smith impingers connected in se-
ries with leak-free connections.

2,43 Pump. Leak-free pump with stainless
steel and Teflon parts to transport sample at
a flow rate of 300 m¥min to the flexible :

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 ml/min, Callbrate
according to Section 5.2,
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.

Pt. 60, App. A, Meth. 10A

2.1.8 COy Analyzer. Method 3 or its ap-
proved alternative to measure CO:  con-
centration to within 0.5 percent.

2.1.9 Volume Meter. Dry gas meter, cali-
brated and capable of measuring the sample
volume under rotameter calibration condi-
tions of 300 mVmin for 10 minutes,

2.1.10 Pressure Gauge. A water filled U-tube
manometer, or equlvalent, of about 28 cm (12
in.) to leak-check the flextble bag.

22

2.2.1 Spectrophotometer. Single- or double-
beam to measure absorbance at 425 and 600
nm, Slit width should not exceed 20 nm.

2.22 Spectrophntometsr Cells.
pathlength,

223 Vacuum Gauge. U-tube mercury ma-
nometer, [ meter (39 in.), with 1l-mm divi-
slons, or other gauge capable of measuring
pressure to within I mm Hg.

2.24 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 control valves.

l-cm
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2.2.5 Barometer. Mercury, ancrold, or other  free at 40 mm Hg, designed so that [0 ml of
barometer capable of measuring atmospheric the colorimetric reagent can be added and
pressure to within [ mm Hg. removed easlly and accurately. Commer-
226 Reaction Bulbs, Pyrex glass, 100.ml clally avallable gas sample bulbs such as
with Teflon stopcock (Figure 10A-2), leak- Supelco Catalog No. 2-2161 may also be used.
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2.27 Manifold. Stainless steel, with con- 2.2.8 PFipets. Class A, 10-ml size,
nections for three reaction bulbs and the ap- 2.2.9 Shaker Table. Reciprocating-stroke

propriate connections for the manometer type such as Eberbach Corporation, Model
and sampling bag as shown in Figure 10A-3. 6015. A rocking arm or rotary-motion type
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shaker may also be used. The shaker must be
large encugh tc accommodate at least six
ges sample buths simultaneously. It may be
necessary to construct a table top extension

ECO1JNO2.182

2211 Analytical Balance, Capable of accu-
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 Society,
where such specifications are avallable, oth-
erwise, the best avallable grade shall be
used.
3.1 Sempling.

311 Water. Delonized distilled, as de-
scribed in Method 6. 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).

2416 Valve. Stainless steel shut-off valve.

3.1.2 Alkaline P te Solution, 0.25
A KMn0J1.5 M NaOH. Dissolve 40 g KMn0 4
and 60 g NaOH in water, and dilute to 1 liter.

3.2 Anafysis,

321 Water. Same as in Section‘3.1.1.

3.22 1 M Sodium Hydroxide (NaOH) Solu-
tion. Dissolve 40 g NaOH in a tely 900
ml of water, cool, and dilute to | Hter,

323 0.1 M Silver Nitrate (AgNOy) Solutlon.
Dlss-ln;lveugAgNOu in water, and dilute to
500

324 0.1 M Para-Sulfaminobenzolc Acld (p-
SABA) Solution. Dissolve 10.0 g p-SABA In 0.1
M NaOH (prepared by diluting 30 ml of I M
NaOH to 500 ml), and dilute to 500 ml with 0.1
M NaOH.
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325 Colorimetric Solution. To a flask, add
108 ml of p-SABA solution and 100 ml of
AgNOs solution. Mix, and add 50 ml of 1 M
NaOH with shaking. The resultant solution
should be clear and eolnrleas.m'l‘lusuf solution
is acceptable for use for a peri 2 days.

32.6 Standard (Gas Mixtures. Tracea);:s‘le to
NBS standards and conteining between 50
and (000 ppm CO in nitrogen. At least twn
concentrations are needed to span each cali-
bratian range used (Section 5.3).

The calihration gases shall be certified by
the manufacturer to be within 2 percent of
the specified concentrations.

4. Procedure

4.1 Sample Bag Leak-checks. While a hag
leak-check is required after bag use, it
should alsc be done before the bag is used for

PL 60, App. A, Meth. 10A

sample collection. The bag should be Jeak-
checked in the inflated and deflated cordi-
tion according to the following procedures.

Connect the hag to a weter manometer,
and pressurize the bag ta § to 10 cm Hz0 (2 to
4 in. Hy0). Allow the bag to stand far 60 min-
utes. Any displacement in the water manom-
eter indicates a leak. Now, evatuate the bag
with a leakless pump that is conmected on
the downstream side of a flow-indicating de-
vice such as a 0-to 100-mU/min rotameter or
an impinger containing water, When the bag
is completely evacuated, no flow should be
evident if the bag Is leak-free,

4.2 Sempling. Evacuate the Tedlar bag
completely using a vacuum pump. Assemble
the apparatus as shown in Figure 10A-1,
Loosely pack glass wool in the tip of the
probe. Place 400 ml of alkaline permanganate
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solution in the first two impingers 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 hag 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 2 vacuum 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 corrected.

Purge the system with sample gas by in-
serting the probe into the stack end drawing
sample through the system at 300 mVmin *10
percent for § minutes. Conmect the evacuated
Tedlar hag 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 ambient tempera-
ture. Purge the system as described abave
immediately before each sample.

The scrubbing solution is adequate for re-
moving sulfur and nitrogen 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 close the reaction bulb
stopcocks. Open the Tedlar bag valve, and
allow the system to come to atrnospheric
pressure. Close the bag valve, open the pump
coarse adjust valve, and evacuate the system
again. Repeat this filllevacuation procedure
at least twice to flush the manifold com-
pletely. Close the pump coarse adjust valve,
open the Tedlar bag valve, and iet the sys-
tem fill to atmospheric pressure. Open the
stopcocks to the reaction bulbs, and ler the
entire system come to atmospheric pressure.

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

each is less than 1,000 ppm and the CO ; con-
centration is less than IS percent. Replace
the scrubber solution after every fifth sam-
ple.

4.3 Carbon Dioxide Measurement. Measure
the CO; 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,
Pipet 10,0 ml of the colorimetric reagent into
each gas reaction 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 pump, fully
apen the coarse-adjust flow valve, and slowly
open the fine-adjust valve until the pressure
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. Wailt a minimum of 2 minutes, If
the pressure has increased less than | 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 (Ppmr, to nearest mm Hg), and place
the bulbs on the shaker table with thelr
maln axis either parallel to or perpendicular
to the plane of the table top. Purge the bulb-
filing 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 nm if 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 hy sequentially re-
maving sets from the shaker for absorbance
measurement after the two-hour designated
Intervals have elapsed.

Use a small portion of the semple to rinse
a spectrophotometer cell several times he-
fore taking an aliquot for analysis. If one
cell is used to analyze multiple samples,
rinse the cell several times between samples
with water.

Prepare and analyze stendards arxl a rea-
gent blank as described In Section 5.3. Use
water as the reference. Reject the analysis if
the blank absorbance is than 6.1. All
conditions should be the same for analysis of
semples and standards. 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 Section 5.3.

8. Calthration

5.1 Bulb Calibration. Weigh the empty bulb
to the nearest 0.1 g. Fill the bulb to the stop-
cock with water, and again weigh to the
nearest 0.1 g. Subtract the tare weight, and
calculate the valume in liters to three sig-
nificant. figures using the density of water
(at the measurement temperature). Record
the volume on the bulb; alternatively, mark
an 1 number on the bulb, and
record the volume in a2 notebook.

5.2 Rate Meter Calibration. Assemble the
system as shown In Figure 10A-1 (the
impingers may be removed). and attach a
volume merer to the probe inlet. Set the ro-
tameter at 300 ml/min, record the volume
meter reading, start the , and pull gas
throughtl'uesystemforlﬂmkmm Record
the final volume meter reading. Repeat the
procedure and average the results to deter-
mine the volume of gas that passed thraugh
the system.

5.3 Spectrophotomerer Caltbration Curve.
The calibration curve is established by talk-
ing at least two sets of three bulbs of known
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 as described in
Sectlon 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 ¢ 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
[0A-1 and Table 10A-1. Construct a graph of
average absorbance 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 out calculations retaining at least
one extra decimal figure beyond that of the
acquired data. Round off figures after final
caleulation,

8.1 Nomenclature.

As=Sample absorbance, uncorrected for the
reagent blank.

Ar=Absarbance of the reagent blank.

As=Average sample absorbance per liter,
units/liter.

Bw=Moisture content in the bag sample.

C=C0 concentration In the stack gas, dry
basis, ppm.

Cu=L0 concentration of the bag sample, dry
basis, ppm.

€=CO cancentration from the calibration
curve, ppm.

F=Volume fraction of CO; in the stack.

n=Number of reaction bulbs used per bag
sample,

Pie=Barometric pressure, mm Hg.

Py=Residual pressure in the sample bulb
after evacuation, mm Hg.

Pu=Vapor pressure of H30 In the bag {from
‘Table 10A-2), mun Hg.

Vy=Volume of the sample bulb, Hters.

V=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 sst
of gas bulbs using Equatton 10A-1. Use A, to
determine the CO concentration from the
calibration curve (C; ).

EC16N0S1.168

NOTE: A and A must be at the same wave-
length.

6.3 CO Concentration in: the Bag.

Calculate C, using Equations i0A-2 and
16A-3. If condensate Is visible 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,

EC16N0C91.169
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METHOD [OB—-DETERMINATION OF CARBON
MONOXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicebility. This method applies to
the measurement of carbon menoxide (CO)
emissions at petroleum refineries and from
other sources when specified in an applicable
subpart of the regulations.
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1.2 Principle. An integrated gas sarnple is
extracted from the sampling point and ana-
lyzed for €O, The sample is passed through a
conditioning to remove interferences
and collected in a Tedlar bag. The CO is sep-
arated from the sample by gas chroma-
tography (GC) and catalytically reduced to
methane (CH)) prior to analysis by flame
lonization detection FID. The analytical por-
tianufth!snmthodisldemlcaltoappllcable
sections In Method 25 detailing CO measure-
ment. The oxidation catalyst required in
Method 25 is not needed for sample analysis.
Complete Method 25 analytical systems are
acceptable alternatives when callbrated for
CO and operated by the Method 2§ analytical
procedures.

NoTE: Mention of trade names or commer-
cial products in this method does not con-
stitute the endorsement or recommendation
for use by the Environmental Protection
Agency.

L3 Interferences. Carbon dioxide (CO.)
and organics potentially can interfere with
the analysis, Carbon dioxide is primarily re-
maved from the sample by the alkaline per-

anate coritioning system; any resid-
ual and 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.

2.2.1 Gas Chromatographtc {GC) Analyzer,
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
separates CO from €O, and orgenic com-
pounds that may be present. A %-in. OD
stainless-steel column packed with 5.5 ft of
B0EI mesh Carbosieve S-II {available from
Supelco) has been used successfully for this
purpose. The column listed in Addendum 1 of
Method 25 s 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, equipped to ac-
cept a sample line from the Tedlar bag.

2.2.14 F'lanmmlmuaaﬁnn Detector. Lin-
earity meeting 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 mini-
mal instrument range shal} span 10 to 1,000
ppm CO,

2.2.1.5 Data Recording System, Same as in
Method 25, section 2.3.6,

3. Reagents

3.1 Sampling. Same as in Method I0A, sec-
tion 3.1

3.2 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 Calibration Gases,
Three standard geses with nomina}! CO con-
centrations of 20-, 200-, and 1.000-ppm CO in
nitrogen.,

3.2.3 Reduction Catalyst Efficiency Check
Callbratlon Gas. Standard CHs gas with a
concentration of 1,000 ppm in air.

4. Procedure

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 Anelysis. Before put-
ting the GC enalyzer into routine operation,
conduct the calibration procedures lsted In
section 5. Establish an appropriate carrier
flow rate and detector temperature for the
specific instrument used.

41 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 concentratian according to
section 6.2.

§. Calibration

51 Carrier Gas Blank Check. Analyze
each new tank of carrier gas with the GC an-
alyzer according to sectlon 4.3 to check for
contamination. The corres con-
centration must be {ess than 5 ppm for the
tank to be atcoptable for use,

5.2 Reduction Catalyst Efficiency Check.
Prior to initial use, the reduction catalyst
shall be tested for reduction efficiency. With
the heated reduction catalyst hypassed,
make triplicate Injections of the [,000-ppm
CH, gas {sectlon 3.2.3) to calibrate the ana-
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 Is within 5§ per-
cent, of the certified gas value.

6.3 Analyzer Linearity Check and Calibra-
tion. Perfarm this test before the system is
first. placed into operation. With the reduc-
tion catalyst In operation, conduct & lin-
earlty check of the analyzer using the stand-
ards s in section 3.2.2. Make trip-
licate injectlons of each calibration gas, and
then calculate the average response factor
(area/ppm) for each gas, as well as the over-
all mean of the response factar values. The
instrument linearity is acceptable If the av-
erage response factor of each calibration gas
is within 2.3 percent of the overall mean
value and if the relative standard devlation
(calculated in section 8.9 of Method 25) for
each set of triplicate infections Is less than
2 percent. Record the overall mean of the re-
sponse factor values as the calloration re-
sponse factor (R).
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8. Calculations

Carry out cafculations retaining at least
one extra decimal figure beyond that of the
acquired data. Round off results only after
the final calculation.

6.1 Nomenclature,

A=Average sample area.

By=Moisture content In the bag sample,
fraction.

C=C0 concentration in the stack gas, dry
basis, ppm.

Co=CO concentration in the bag sample,
dry basis, ppm.

Fe=Volume fraction of COy 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 callbration response factor, ares/
ppm.

8.2 CO Concentration in the Bag. Cal-
culate Cy using Equations 10B-1 and 1JB-Z, If
condensate is visible in the Tedlar bag, cal-
culate B, using Teble 10A-1 of Method [0A
and the temperature and barometric pres-
suras in the analysis room. I condensate is
not visible, calculate B w using the tempera-
ture and baromstric pressure at the sam-
pling site.

ECIENO81.172

EC16NO91.172

8.3 CO Concentration in the Stack.
CaCul(l - F)
Eq. 10B-3
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METHOD 11—DETERMINATION OF HYDROGEN
SULFIDE CONTENT OF FUEL GAS STREAMS IN
PETROLEUM REFINERIES

L. Principle and Applicabtiity

1.1 Principle. Hydrogen sulfide (H.S) is col-
lected from a source in a serles of midget
impingers and absorbed In pH 3.0 cadmium
sulfate (CdS0;) solution to form cadmium
sulfide (CdS). The latter compound is then
measured iodometrically. An impinger con-
taining hydrogen peroxide is Included to re-
move S0O: as an interfering species. This
method is a revision of the Hz S method origl-
nally published in the FEDERAL REGISTER,
Volume 38, No. 47, dated Friday, March 8,
1974,

L.2 Applicability. This method 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 approxi-
mately 8 mg/m® (8 ppm). The maximum of
the range is 740 mg/m3 (520 ppm).

3. Interferences

Any compounid that reduces iodine or oxi-
dizes iodide lon will Interfere in this proce-
dure, provided it Is collected In the cadmium
sulfate lmpl.:rgms Sulfur dioxide in con-
centrations up to 2,600 mg/m * is elimi-
nated by the hydrugen peroxide solution,
Thiols precipitate with hydrogen 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 S, the results vary
from 2 low at an 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-containing com-
pounds react with iodirne and produce recur-
ring end points. However, acetaldehyde and
acetone at concentrations of 1 and 3 percent,
respectively, do not interfere.

Entrained

hydrogen peraxide

negative interference equivalent to 100 per-
cent of that of an equimolar quantity of hy-
drogen sulfide. Avoid the ejection of hydro-
gen peroxide into the cadmium stlfate
impingers,
4. Precislon and Accuracy

Collaborative testing has shown the with-
in-lahoratory coefficient of variation to be
2.2 percent and the overall coefficient of var-
jation to be § percent. The method blas was
shown to be —4.8 percent when anly HzS was
present. In the presence of the Inmterferences
cited in sectlon 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 standerd. the bias
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ECOTJNE2.248

METHOD  23--DETERMINATION OF POLY-
CHLORINATED DIBENZO-P-DIOXING AND POLY-
CHLORINATED DIBENZOFURANS FROM STA-

1. Applicability and Principle

11 Applicability. This method is applica-
ble to the determination of polychlorinated
dibenzo-p-dioxins (PCDD's) and polychlor-
inated dibenzofurans (PCDF's) from sta-
tionery sources.

1.2 Principle. 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 and
PCDF's are extracted from the sample, sepa-
rated by resolution gas chroma-
tography, and measured by high resclution
mass spectrometsy.

2. Apparatus

21 Sampling, A schematic of the sam-
pling train used in this method is shown in
Figure 23-1. Sealing greases may not be used
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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- tlons:

ECO01JNDZ.249

2.1.1 Nozzle. The nozzle 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 (' /2 in. OD with % In. wall)

with connecting fittings that are capable of
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forming leak-free, vawum~tlghtcmmectims
without using sealing greases. The line shall
be as short as possibie and must be main-
tained at 120 °C.

2.1.1- Filter Suppart. Teflon or Teflon-
coated wire,

2.1.2 Condenser. Glass, coll type with
compatible fittings, A schemaric diagram is
shown in Figure 23-Z.

213 Water Bath. Thermostatically con-
trolled to maintain the gas temperature
exiting the condenser at < 20 °C {68 °F).

2.14 Adsorbent Module. Glass contalner
to hold the solid adsorbent. A shematic dia-
gramlsshowninFigumB-Z.Oﬂwrphyﬂcal

of the resin trap/condenser as-
sambly are acceptable. The connecting fit-

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

tings shall form leak-free, 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,

Z.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.

Z2.2.2 Wash Bottles. Teflan, 500-ml.

2.2 Probe-Liner Probe-Nozzle, and Fil-
ter-Holder Brushes. Inert bristle brushes
with precleaned stainless steel or Teflon
handles. 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 brush cut the nozzle,
probe liner, and transfer line, if used.
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2.24 Filter Storage Container. Sealed Fil- 2.26 Aluminum Foil. Heavy duty, hexane-
ter holder, wide-mouth amber glass jar with rinsed.
Teflon-lined cap. or glass petri dish. 227 Metal Storage Container, Alr tight
%25 Balance. Triple beam. comtainer to store silica gel.
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228 Graduated Cylinder. Glass, 250-ml
with 2-ml graduation.

2.29 Glass Sample Storage Container.
Amber glass hottle for sample glassware
washes, 500- or 1000-ml, with leak free Teflon-
lined caps.

23 Analysis,

23.1 Sample Container. 125- and 250-ml
flint glass bottles with Teflon-lined caps.

2.3.2 Test Tube. Glass,

2.3.3 Soxhist Extraction us. Capa-
g{;dholdmgdax 123 mwextraction thlmpa

234 Extraction Thimble. Glass, pre-
cleaned callulnsic, or glass Fiber.
2.3.5 Pasteur Pipettes. For preparing lig-
uid chromatographic columns.
2-ml,

2.3.6 Reactl-vials, Amber glass,
sflanized prior to use.

2.3.7 Rotary Evaporator. Buchi/Brinkman
RF-121 or equivalent.,

2.3.8 Nitrogen Evaporative Concentrator.
N-Evap Analytical Evaporator Model III or
eguivalent.

2.3.8 Separatory Funnels. Glass, 2-liter.

2.3.10 Gas Chromatograph. Consisting of
the following components:

2.3.10.! Oven. Capablie of maintaining the
separation column at the proper operating
temperature * °C and performing

2.3.10.2 Temperature Gauge. To monitor
column oven, detector, and exhaust tempera-
tures 1 °C.

23.103 Flow System. Gas metering sys-
tem to measure sample, fuel, combustion
gas, and carrier gas flows.

2.3.104 Capillary Columns. A fused silica
column, 60 x 0.25 mm inside diemeter (ID),
coated with DB-§ and a fused silica colummn,
30 m x 0.258 mm ID coated with DB-225, Other
column systems may be used provided that
the user is able to demonstrate using cali-
bratlon and performance checks that the col-
umn is able to meet the specifica-
tions of section 8.1.2.2.

2.3.11 Mass Spectrometer, Capabie 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 amxd capable of moni-
toring at least five groups of 25 fons.

23.13 Analytical Balance. Te measure
within 0.3 mg.

3. Reagents

31 Sampling.

3.1.1 Filters. Glass fiber filters, without
organic binder, exhibiting at least 99.95 per-
cent efficlency (<0.05 percent penetration) an
0.3micron dioctyl phthalate smoke par-
ticles, The filter efficlency test shall be con-
ducted in accardance with ASTM Standard
Method D 2086-71 (Reapproved 1978) (incor-
porated by reference—see §60.17}.

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

3.1.1.1 Precleaning. All filters shall be
cleaned before their initial use. Place a glass
extraction thimble and ! g of silica gel and
plug of glass wool into & Soxhlet apparatus,
charge the apparatus with toluens, and
reflux for a minimum of 3 hours. Remove the
toluene and discard it, but retain the silica
gel. Place no more than 50 filters in the
thimble onto the silica gel bed and top with
the cleaned glass wool. the Soxhlet
with toluene and reflux for 16 hours. After
extraction, allow the Soxhlet to cool, re-
move the filters, and dry them under a clean
N; stream, Store the filters In a glass petri
dish sealed with Taflon tape,

3.1.2 Adsorbent Resin, Amberlite XAD-2
resin. Thoroughly cleaned before Initial use.

3.1.2.1 Cleaning Procedure. This procedure
may be carried out in a giant Soxhlet extrac-
tor. An all-glass filter thimble containing an
extra-course frit is used for extraction of
XAD-2, The frit is recessed [0-15 mm above a
crenelated ring at the bottom of the thimble
to facilitate . The resin must be
carefully retained In the extractor cup with
a glass wool plug and a stainless steel ring
because it floats on methylene chlaride. This
process involves sequential extraction in the
following order.

3.1.22

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 nitrogen
from a standard commercial liquid nitrogen
cylinder has proven to be a reliable source of
large volumes of gas free from con-
taminants. Connect the liquid nitrogen cyl-
inder to the column by a length of cleaned
copper tubing, 0.85 cm ID, colled to pass

through a heat source. A convenlent heat

source Is a water-bath heated from a steam
line. The filnal nitrogen temperature should
only be warm to the 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-
sive as the cause the particles to fracture.

3.1.2.3 Quality Control Check, The adsarb-
ent must be checked for residual toluens,

3.1.2.3.1 Extractlon. Weigh L0 g sample of
dried resin into a small vial, add 3 ml of tol-
uene, cap the vial, and shake it well.
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3.1.2.3.2 Analysis. Inject a 2 pl sample of
the extract into a gas chromatograph oper-
ated under the following conditions:

Column: & ft x % in stainless steel con-
taining 10 percent OV-101 on 100/12¢
Supelcopart.,

Carrier Gas; Hallum at a rate of 30 ml/min.
Detector: Flame ionlzation detector oper-
ated at a sensitivity of 4 x10-1 A/mV,

Injection Port Temperature: 250 °C.

Detector Temperature: 305 °C,

Oven Temperature: 30 °C far 4 min; pro-
grammed to rise at 40 °*C/min until it
reaches 250 °C: return to 30 °C after 17
minutes,

Cempare the results of the analysis to the
results from the reference solution. Prepare
the reference solution by injection 2.5 al of
methylene chloride into 100 ml of toluene.
This corresporxis 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 chleride is removed,

3.1.2.4 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 or
placed In one of the adsorbent madules
tightly sealed with glass stoppers. If
precleaned adsorbent is purchased in sealed
comtainers, it must be used within 4 weeks
after the seal is broken.

3.1.3 Glass Wool. Cleaned by sequential
immersion In three aliquots 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. Delonized distilled and stored
in & methylene chloride-rinsed glass con-
tainer with a Teflon-lined screw cap.

3.1.5 Silica Gel. Indicating type. 6 to 18
mesh, If previously used, dry at 175 °C (350
°F} for two hours. New silica gel may be used
as recelved. Alternately other types of
desiceants (equivalent or better) may be
used, subject to the approval of the Adminis-
trator.

3.1.8 Chromic Acid Cleaning Solution,
Dissolve 20 g of sodium dichromate in (5 ml
of water, and then carefully add 400 ml of
concentrated sulfuric acid.

12 Sample Recovery.

122 Acetone. Pesticlde quality.

322 Methylene Chloride. Pesticide
q‘ﬁt;tyi'ol P

2 uene, Pesticide quality.

33 Anal k4

1.3.1 Potassium Hydroxide. ACS grade, 2-
percent (weight/volume) in water.

3.3.2 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 Teflan-lined screw cap.

3.3.3 Sulfuric Acid. Reagent grade.

Pt. 60, App. A, Meth. 23

3.3.4 Sodium Hydroxide. 1.0 N. Weigh 40 g
of sodium de into & I-liter volumetric
flask. Dilute to I liter with water.

3.3.5 Hexdne. Pesticide grade.

3.3.8 Methylene Chloride, Pesticide grade.

3.3.7 Benzene, Pegticide Grade,

3,38 Ethyl Acetate,

3.3.8 Methanol. Pesticide Grade.

3.3.10 Toluene. Pesticide Grade.

3.3.11 Nonarne. Pesticide Grade.

3.3.12 Cyclchexane. Pesticide Grade.

3.3.13 Basic Alumina. Activity grade 1,
100-200 mesh. Prior to use, ectivate the alu-
mina by heating for 16 hours at 130 °C before
use. Store in a desiccator. Pre-activated alu-
mina may be purchased from a supplier and
may be used as received.

3.3.14 Silica Gel. Bio-Sil A, 100-200 mesh.
Prior to use, activate the siiica gel by heat-
ing for at least 30 minutes at 180 °C, After
cooling, rinse the silica gel sequentially with
methanol 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 rem-
perature for 80 minutes. Cool at room tem-
perature and store in a glass container with
a Teflon-lined screw cap.

3.3.15 Silicea Gel Impregnated with Sul-
furic Acld. Combine 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.

1.3.16 Silica Gel Im; with Sodium

Hydroxide. Combine 39 g of 1 N sodium hy-
droxide with 100 g of silica gel in a screw
capped giass bottle and agitate thoroughly.
Disperse solids with a stirring rod until a
uniform mixture is obtained. Store the mix-
ture in glass container with a Teflon-lined
screw cap.
3.3.17 Carbon/Celite. Combine 10.7 g of
AX-21 carbon with 124 g of Celite 545 in a 250-
mi glass bottle with a Teflon-lined screw
cap. Agitate the mixture thoroughly until a
uniform mixture is obtained. Store in the
glass container.

3.3.18 Nitrogen. Ultra high purity.

3.3.19 Hydrogen. Ultra high purity.

3.3.20 Internal Standard Solution. Prepare
a stock standard solution contelning the
isotopically labelled PCDD's and PCDF's at
the concentrations shown in Table 1 under
the heading *Internal Standards" In 10 ml of
nonane

3.3.2]1 Surrogate Standard Solution, Pre-
pare a stock standard solution containing
the isotopically labelled PCDD's and PCDF's
at the concentrations shown in Table 1 under
the heading ‘'Surrogate Standards” in 10 ml
of nonane.

3.0.22 Recovery Standard Solution., Pre-
pare a stock staridard solution containing
the isotopically 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 is such that, in order to obtain rell-
able results, testers should be trained and

ced with the test procedures.

4.1.1 Pretest Preparation.

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-
maoval of residual silicone grease sealants on
ground glass connections of used
Anymidueshaubemnovedbysnakmgﬂte

for several hours in a chromic acid
cleaning solution prior to cleaning as de-
scribed above.

4.1.1.Z2 Adsorbent Trap, The traps must. be
loaded in a clean area to avoid contamina-
tion. They may not be loaded in the fleld.
Fill a trap with 20 to 40 g of XAD-2. Follaw
the XAD-2 with glass wool and tightly cap
both ends of the trap. Add 100 ! of the surro-
gate standard solution {(section 13.3.21} to
each trap.

4.1.1.3 Sample Trazin. It Is suggested that
all components be mainteined according to
the procedure described in APTD-0576.

4.1.14 Silica Gel. Weigh several 200 to 300
g portions of silica gel in an alir tight con-
tainer to the nearest 0.5 g. Record the total
weight of the silice gel plus container, on
each container. As an alternative, the silica
gel may be weighed directly in its impinger
or sampling holder just prior to sampling.

4.1.1.8 Filter, Check each fllter against
light for irregularities and flaws or pinhole
leaks. Pack the filters flat In a clean glass
container.

4.1.2 Preliminary Determinations. Same
as secticn 4.1.2 of Method §.

4.1.3 Preparation of Collection Train,

4.1.3.1 During preparation and assembly of
the sampling train, keep all train
where contamination can enter, sealed until
Just prior to assembly or until sampling is
about to begin.

NOTE: Do not use sealant grease In assemn-
bling the traln,

4132 Place approximately 100 ml of
water in the second and third impingers,
leave the first and fourth impingers empty,
and transfer approximately 200 to 380 g of
prewelghed silica gel from its container to
the fifth im

4133 Placethesiumgeloontaimrtna
clean place for later use in the sample recov-
ery. Alternatively, the weight of the silica
gelp]usimpinga'maybedewnﬂnedtoﬂme
nearest 0.5 g and recorded.
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4.1.3.4 Assemble the train as shown in Fig-
ure 23-1.

4.1.3.5 Tum 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-
ceeding 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 efficient capture of the
PCDD’s and PCDF'’s.

4.14 Leak-Check Procedure. Same as
Method $, section 4.1.4.

4.1.5 Sample Train Operation. Same as
Method §, section 4.1.5.

4.2 Sample Recavery. Proper cleamxp prn-
cedure begins as soon as the probe Is
moved ﬁomthestackatthemdofthesam
pling period. Seal the nozele end of the sam-
pling probe with Teflon tape or aluminum
foll,

When 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 both ends with aluminum
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
andmclnsedsothﬂtthechancesoflmingur
contaminating the sample are minimized
Smoking, which could contaminate the sam
ple, shall not be allawed in the cleanup area.

Inspect the train prior to and during dis-
assembly and note any abnorma) conditlons,
e.g.. broken filters, colored impinger liquid,
etc. Treat the samples as follows:

4.2,1 Container No. . Either seal the filter
holder or carefully remove the filter from
the filter holder and place it in its identified
container. Use a pair of cleaned tweezers to
handle the filter. If It is necessary to fold the
filter, do so such that the particulate cake is
inside the fold. Carefully 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 Module, Remove the mod-
ule from the train, tightly cap both ends,
label it, cover with aluminum foil, and store
it on ice for transport to the laboratory.

4.23 Container No. 2. Quantitatively re-
cover material deposited In the nazzle, probe
transfer lines, the front half of the filter
holder, and the cyclone, if used, first, by
brushing while rinsing three times sach with
acetone and then, by rinsing the probe three
times with methylene chloride. Collect all
the rinses in Container Na. 2.
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Rinse the back half of the filter holder
three times with acetone. Rinse the con-

canm Iine with three separate portions
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.

4.2.4 Contalner No. 3. Repeat the meth-
ylene chloride- described In Section
4.23 using toluene as the rinse solvent. Col-
lect the rinses In Container No. 3 and mark
the level of the liquid an the container.

4.2.5 Impinger Water. Measure the liquid
in the first three impingers to within 1 ml
by using a graduated cylinder or by weighing
it to within 0.5 g by using a balance. Record
the volume or weight of liguid present. This
information is required to calculate the
molisture content of the effluent gas,

Discard the liquid after measuring and re-
cording the volume or weight,

4.2.7 Silica Gel. Note the color of the indi-
cating silica gel to determine if [t has been
completely spent and make a mention of its
condition. Transfer the silica gel from the
mﬂ&hmms&rmusmgrmlmntamm

§. Analysis

All glassware shall be cleaned as described
in section 3A of the “Manual of Analytical
Methods for the Analysis of Pes es in
Humean 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.

3.1.1 Extraction System. Place an extrac-
tion thimble (section 2.3.4), 1 g of sillca gel,
and a plug of glass wool into the Soaxhlet ap-
paratus, charge the apparatus with tcluene,
and reflux for a minimum of 3 hours. Remove
the toluene and discard it, but retain the
silica gel. Remove the extraction thimble
from the extracticn system and place it in a
glass beaker to catch the solvent rinses,

5.1.2 Container No, | (Filter). Transfer the
contents directly to the glass thimble of the
extraction system and extract them simulta-
necusly with the XAD-2 resin,

6.1.3 Adsorbent Cartridge. Suspend the ad-
sorbent module directly aver the extraction
thimble in the beaker (See section §.1.1). The
glass frit of the module should be in the up
position. Using a Teflon squeeze bottle con-
taining teluene, flush the XAD-2 into the
thimhle onto the bed of cleaned silica gel.
Thoroughly rinse the glass module catching
the rinsings In the beaker the
thimble. If the resin is wer, effective extrac-
tion can be accamplished 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-§ ml using the rotary
eveporator apparatus, at a temperature of
less than 37 °C. Rinse the sample container
three times with small portions of meth-
ylena chloride and add these to the con-
centrated solution and concentrate further
to near ., This residue contains par-
ticulate matter removed In the rinse of the
train probe and nozzle. Add the concentrate
to the fliter and the XAD-2 resin in the
Soxhlet apparatus described in section 5.1.1.

5.1.5 Extraction. Add 100 pl of the internal
standard 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-
tion 5.1.4. Cover the contems of the extrac-
tlon thimble with the cleaned glass wool
plug to prevent the XAD-2 resin from Fflaat-
ing into the solvent reservoir of the extrac-
tor. Place the thimble in the extractor, and
add the toluene contained in the bepker to
the solvent reservoir. Pour additional tol-
uens to fll the reservoir approximately 2/3
full. Add Teflon boiling chips and assemble
the apparatus. Adfust the heat source to
cause the extractor to cycle three times per
hour. Extract the sample for 16 hours. After
extraction, allow the Soxhlet. to coal. Trans-
fer the toluene extract and three 10-ml rinses
te the rotary evaporator. Concentrate the
extract to approximataly 10 ml. At this paint
the analyst may choose to split the sample
in half. If s0, split the sample, store one half
for future use, and analyze the other accord-
ing to the procedures in sections 5.2 and 5.3.
In either cese, use a nitrogen evaporative
concentrator te reduce the volume of the
sample being analyzed to near dryness. Dis-
solve the residue in 5 ml of hexane.

5.1.6 Container No. 3 (Toluens Rinse), Add
100 ul of the Internal Standard solution (sec-
tion 3.3.2) to the contents of the container.
Concentrate the sample to a volume of about.
1-§ ml using the rotery 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
Analyze the extract separately according to
the procedures in sections 5.2 and 63, but
concentrate the solution In a rotary evapo-
rator apparatus rather then a nitrogen evap-
orative concentrator.

&2 Sample Cleanup and Fractionation.

5.2.1 Silica Gel Column. Pack one end of a
glass column, 20 mm x 230 mm, with glass
wool. Add in sequence, 1 g sllica gel, 2 g of
sodium hydroxide Impregnated silica gel, 1 g
silica gal, 4 g of acid-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 mi of hexane to the col-
umn with two additional 5-ml rinses. Elute
the column with an additional 80 ml of
hexane and retain the entire eluate. Con-
centrate this solution to a volume of about 1
m} using the nitrogen evaporative concen-
trator (section 2.3.7),

5.2.2 Basic 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 in hexane. Discard the first 120 ml of
eluate, Collect the second 120 ml of eluate
and concentrate it to about 0.5 mi 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 8-m}
disposable Pasteur plpette. Insert a glass
fiber filter disk in the top of the pipette 2.5
em from the constriction. Add sufficient car-
bon/celite mixrure 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 plugl:o
the exit end of the calumn. Rinse the column
in sequence with 2 ml of 50 percent benzene
in ethy! acetate, 1 mil of 50 percent meth-
ylene chloride In cyclohexane, and 2 ml of
hexane. Discard these rinses. Transfer the
concentrate in 1 ml of hexane from the basic
alumina column to the carbon/celite column
along with 1 ml of hexane rinse, Elute the
column sequentially with 2 ml of 80 percent
methylene chleride in hexane and 2 ml of 50
percent benzene in ethyl acetate and discard
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 evaporator at 30 °C to about I ml.
Transfer the concentrate to 2 Reacti-vial
using a toluene rinse and concentrate to &
volume of 200 gl 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) using the instrumental pa-
rameters in sections 5.3.1 and 5.3.2. Imme-
diately prior to analysls, add a 20 pl allquot
of the Recovery Standard solution from
Table 1 to each sample, A 2 ul aliquot of the

eary

tion of each isomer of PCDD's and PCDF's
(tetra-through octa-). If tetra-chlorinated
dibenzofurans are detected in this analysis,
then analyze another aliquot of the sample
In a separate run, using the DB-225 column
to  measure the 2,378 tetra-chlorc
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dibenzofuran isomer. Other column systems
may be used, provided that the user is able
to demonsirate 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 Injector. Configured for capillary
column, splitless, 250 °C.

5.3.1.2 Carrier Gas. Helium, 1-2 mVmin.

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 Resolution Mass Spectromster.

5.3.2.]1 Resolution. 10000 m/e,

§3.2.2 lonlzarion Mode, Electron impact,

§,3.2.3 Source Temperature 250 °C.

§.3.24 Monitoring Mode. Selected ion
monitoring. A list of the various ions to be
monitored is surnmarized in Table 3.

§.3.2.5 Identification Criteria, The fol-
lowing idemntification criteria shall be used

M+Z or M+2/M+4) shall be within L5 percent
of the theoretical value. The acceptable jon-
abundance ratlo ranges for the identification

2. The retention time for the anal
must be within 3 seconds of the cor-
13C-labeled internal standard,

e or alternate standard.

3. The monitored ions, shown in Table 3 for
a given analyte, shall reach their maximum
within 2 secors of each other.

4, The identification of specific Isomers
that do not have corresponding 13C-labeled
standards is done by comparison of the rel-
ative retention time (RRT) of the analyte to
the nearest internal standard retention time
with reference (i.e., within 0.005 RRT units)
to the comparable RRT's found in the con-
tinuing calibration.

5. The signal to nolse ratio for all mon-
itored ions must be greater than 2.5.

8. The confirmatton of 2, 3, 7, 8-TCDD and
2, 3, 7, 3-TCDF shall satisfy all of the above
identification criteria,

7. For the identification of PCDF’s, no sig-
nal may be found in the corresponding
PCDPE channels.

5.3.26 Quantification. The peak areas for
the two lons monitored for each analyte are
summed to yleld the total response for each

ts ous series. For example, the
13C13-2,3,7,8-tetra chlorinated dibenzodioxin
is used to calculate the concentrations of all
other tetra chlorinated Isomers. Recoveries
of the tetra- and penta- internal standards
are calculated using the 3C»-1,2,3,4-TCDD.
Recoveries of the hexa- through octa- inter-
nal standerds are calculated using 13C -
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1.23,7.8,0-HxCDD. Recoveries of the surro-
gate standards are calculated using the cor-
respanding homoleg from the internal stand-
ard

8. Calibration

Same as Method 5 with the following addi-
tions,

6.1 GC/MS System.

6.1,1 Initial Calibration. Calibrate the GC/
MS system using the set of five standards
shown in Table 2. The relative standard devi-
aton 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 ien current
profile shall be greater than or equal te 2.5.
The fon abundance ratios shall be within the
control limits in Table 4.

6.1.2 Dacl;ﬂPerfozmnceCheck.

6.1.2.1 bration Check. Inject on gl of
solution Number 3 from Table 2. Calculate
the relative response factor (RRF) for each
compound and compare each RRF to the cor-
responding mean RRF obtained during the
initial calibration, The analyzer perform-
ance is acceptable IF the measured RRF's for
the labeled and unlabeled compounds for the
daily run are within the limits of the mean
values shown in Table 5, In addition, the ion-
aburdance ratios shall be within the allow-
able control Iimits shown In Table 4.

6.1.2.2 Column Separation Check. Inject a
solution of a mixture of PCDD's and PCDF’s
that documents resolutinn between 2,3,7.8-
TCDD and other TCDD isomers. Resolution
is defined as a valley between peaks that is
less than 25 percent of the lower of the two
peaks. [dentify and record the retention time
windows for each homologous serjes.

Perform a similar resolution check on the
confirmation columit to document the reso-
lution between 2,3,7,8 TCDF and other TCDF
isomers.

8.2 Lock Channels, Set mass § ter
lock channels as specifled in Table 3. Mon-
itor the quality control check channels spec-
ified in Table 3 to verify instrument stability
during the analysis.

7. Quality Control

7.1 Sampling Train Collection Effictency
Check. Add 100 pl of the surrogate
i Table 1 toc the absarbent

Recoveries.
A group of nine carbon labeled PCDD's and
PCDF's representing, the tetra-through
octachlorinated homologues, is added to
every sample prior to extraction. The role of
the internal standards is to guantify the na-
tive PCDD's and PCDF's present in the sam-
ple as well as to determine the overall meth-
od efficlency. Recoveries of the internal
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standards must be between 40 to 130 percent
for the tetra-through hexachlorinated com-

whﬂetharangaisﬁtnl&ﬂparcent
for the higher hepta- and octechlorinated
homologues.

73 Surmgate Recoveries. The five surro-
gate compounds In 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 2 measure of collec-
tion efficiency. They are not used to measure
native PCDD's and PCDF's. All recoveries
shall be between 70 and 130 percent. Poor re-
coveries for all the surrogates may be an in-
dication of brealct.hrwgh in the sampling
train. If the recovexy all standerds is
below 70 the sampling runs must be
repeated. As an alternative, the sampling
ruusdnmthavetoberepeatedlftheﬁnal
results are divided by the fraction of surro-
gate recovery. Poor recoverles of isolated
surrogate compounds should not be grounds
for rejecting an entire set of the samples.

7.4 Taluene QA Rinse. Report the results
of the toluene QA rinse separately from the
total sample catch. Bo not add it to the total
sample.

8. Quality Assurance

8.1 Applicability. When the method is
used to analyze samples to demonstrate com-
pliance with a source emission regulation, an
audit sample must be analyzed, subject to
availability.

B.2 Audit Procedure, Analyze an audit
sample with each set of compliance samples.
The audit sample contains tetra through
octe isomers of PCDD and PCDF. Concur-
rently, analyze the audit sample and a set of
compliance samples In the same manner to
evaluate the technique of the analyst and
the standards preparation. The same ana-
lyst, analytical reagents, and analytical sys-
tgnt shall be used bath for the compliance
samples and the EPA audit sample.

B.3 Audit Sample Avallability. Audit sam-
ples will be supplied only to enforcement

ies for compliance tests. The avail-
ility of audit samples may be obtained by
writing: Source Test Audit Coardinator (MD-
77B). Quality Assurance Division, Atmos-
pheric Research and Exposure Assessment
Laboratory, U.S. Environmental Protection
Agency, Research Triangle Pacrk, NC 27711,
or by calling the Source Test Audit Coordi-
nator (STAC) at (919) 541-7834. The request
fortheawditsamplemustbemadeatlaast
30 days prior to the scheduled compliance
sample 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 sample.
Fill In the audit sample concentration and
the analyst’s name on the audit response
form included with the audit Instructions.
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Send one copy te the EPA Regicnal Gffice or
the appropriate enforcement agency and a
second copy to the STAC. The EFA Reglonal
office or the appropriate enforeement 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-
gional Office or the appropriate enforcement
agency.

8. Calculations

Same as Method 5. section & with the fol-
lowing additions.
9.1 Nomenclature,

Ag=Integrated ion current of the nolse at
the retentlon time of the analyte.

A*g=Integrated fon current of the two lons
characteristic of the internal standard [
in the calibration standard.

Agg=Intagrated ion current of the two ions
characteristic of compound 1 In the jth
calibration standard,

A’y=Integrated ion current of the two fons
characteristic of the internal standard i
in the jth callbration standard,

Acg=Integrated ion current of the two ions
characteristic of surrogate compound i In
the calibration standard.

A=Integrated ion current of the two ions
characteristic of compound 1 in the sam-
ple.

A*=Integrated jon current of the twa {ons )

characteristic of internal standard i in
the sample,

Ap=Integrated ion current of the two fons
characteristic of the recovery standard.
Ag=Integrated ion current of the two lons

characteristic of surrogate compound i in
the sample.
Ci=Concentration of PCDD or PCDF i In
the sample, pg/M 3.
Cr=Total concentration of PCDD's or
PCDF's in the sample, pg/M 2,
mq=Mass of compound i in the calibration
standard injected Into the analyzer, pg.
mn=Mass of standard In the call-
bration standard injected into the ana-
lyzl::mpgof powrd in the
My=] surrogare com,
calibration standard, pg.
RRF;=Relatlve respanse factor.
RRF,=Recovery stardard response factor.
RRF,=Surrogate compourxi response fac-
tor

9.2 Average Relative Response Factor,

EC16NO91.219

9.3 Concentration of the PCDD’s and
PCDF's.

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

EC16N0O91.220

9.4 Recovery Standard Response Factor.
EC16ND91.221

9.5 Recovery of Internal Standards (R*).
EC16N091.222°

9.8 Surrogate Compound Response Factor.

EC16NOBS1.223

8,7 Recavery of Surrogate Compounds

EC16N081.224
8.8 Minimum Detectable Limit (MDL).
EC16N091.225

9.8 Total Concentration of PCDD's and
PCDF’s in the Sample.

EC16NOS1 226

Any PCDD's or PCDF's thar are reported
as nondetected (below the MDL) shall be
counted as zero for the of calcu-
lating the total concentration of PCDD's and
PCDEF"s in the sample.
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ysi:z Tnl:angle li.aho;-atnurls Case Studj;: 't;nal- TABLE 1—COMPOSITION OF THE SAMPLE FOR-
Samp! ar Presence of Tetra TIFICATION AND RECOVERY STANDARDS SOLU-
Throy, QOctachloro-p-Dibenzodioxins and TioNS—Continusd
Dihenzofurans. Research Triangle Park, NC,
1088, 26 p. pa——
5. U.S. Environmental Protectlon Agency. Analyte tion Wtﬁ)
Method 8200—The Analysis of Poly- oe 20701 o s
chlorinated Dibenzo-p-diokin  and Poly- m Cur1.2.3; x#mﬂmF e s
cblnméz?d Dibenzofurans by High-Resolu- ug;%,::g::},o. - e %0
Mos Spectro ““”J”"-%’ : ; 1 Crz4,2.34.7B9HPCOF wesmremr i 100
metry. est Methods for a bt
Evaluating Solld Waste. Washington, DC.  Reoovery Standards:
SW-848, CirT,234°TODD wiiiiiiiviremrsirsrisntenrsarermeete 500
8 Cir 1,237, 88HECOD nmrrverressersmersseres 500
TABLE 1—COMPOSITION OF THE SAMPLE FOR-
TIFICATION AND RECOVERY STANDARDS SOLU- TABLE 2—COMPOSITION OF THE INITIAL
TIONS CALIBRATION SOLUTIONS
Anziyte m Conoentrations (pg/ut)
\ Standards: Compound Solution No.
13 C1222,3.7.8-TCOD weeescsccnmsarens 100 1 2 3 4 -]
nen 2300 BhERD 100
13~ o7 Altarnate Standard:
13 Cy3+1,2,3.4,6,7,8-HpCDD " 100 5.G31.23789
© G;»0C0D 100 HYCOF oeoeerrsere 28| 5| 25| 280] 500
:: Cizr 23T BTODF ...oeocceeeeeevrcorsosessmrorsernion 100 Recovery Standerds:
s —r - R R I U R R
................. e +f 4Py
al 'g'g'n&g}cisupc oo HXCDD e 100| 100 00| 100 100
37 CleZ 37 8-TCDD wcrmrnmsssmsssrssomsnsensisens 100

TABLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE |ONS MONITORED BY HIGH
RESOLUTION MASS SPECTROMETRY FOR PCDD's AND PCDF's

Desctiplor | pocainate mass ton type Elemental composition Aneiyta
2|  202.8828| LOCK Py PFK
303.9016| M CiHasclo TCDF
Ms2 CuHICH0 TCOF
3158418 | M BT HACLO TCOF (8)
317.8388 | Me2 BCLHSCICIO ®)
319.8985 Ciabi“CIO, TCOD
324.8036 | Ms2 CrHICITCIO, 760D
327.6847 | W CiaHICLO TCOD (5)
330.9762 | QC CFis
3319368 | M ng TCDD (8)
333.5339 | Me2 oe TCDD {5)
339.8507 | Me2 CuHFCITCI0 PECDF
341.8567 | M+ CiaHICIIChO PaCDF
351.9000 | M2 1CyHsICAICIO PeCOF (5)
353.6070 | M4 13C,3H,5CPSSCHLD PeCDF (8)
355.8548 | M2 CiaHCH3TCI0, PeCOD
357.8516| M4 CuHPCHICLO, PeCOD
367.8048 | Me2 G HSCLYCIO, PeCOD (5)
369.8010{ Med BELHCLY C,0, PeCLD (5)
3758364 | Me2 CHICITCI0 HxCOPE
409.7074 | ez CuHPCLICIO
3| 3735208 Me2 CuHISLCIO HxCDF
758178 bvd CuHFCLICLO
353.6833 M 130, CI0 HxGDF (5)
3858810 | Me2 130,:H, U710 HACDF (8)
369.8157 | Moz CuHICICI0; HXCOD
3018127 Med CLHICLITCU0: HxCDD
392,9760{ LOCK CFs PFK
401.8550| Be2 BC HCIATCIO, HXCDD (5]
4038520 Mea 13G,H, ¥OLTCLO HXCOD ()
445.7555 | M+ CuHFCLICHO OCDPE
430.9720| oC CFo PFK
4| don7es| mez CuHTICIO HRCOF
409.7789 | Mo CaHCLoC0 HpCDF
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TASLE 3—ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE IONS MONITORED BY HiGH
RESOLUTION MASS SPECTROMETRY FOR PCDD'S AND PCDF's—Continued

M&f’ptw Ascurate mass {an type Elemental composition Anclyte
417.8263| M BCEHBCLO HpCDF (5)
419.8220 | M+2 BCHBCLITIO HpCOF (8)
4237768 | M+2 CiaHIH L CIO, HpCDD
425.7737 | M4 CisH L TCL0, HaCDD
4358169 | M2 BCHHBCLICI0, HpCDD {8)
437.8140 | M+4 BCRHWCISTTLO: HpCOD {8)
479.7165] M+4 CiHMCLCL0 NCPDE
LOCK CFy PFiK

4417428 M+2 CiCHCI0 OCDF
443.7399 | M+ Ci*Cl?’ClL0 QCDF
A51. 7377 | M2 Cr3CIPCI0, 0oCDD
483.7348 | M+4 Ci*Cle¥CLC, 0CDD
460.7TIT9| M+2 130 8C1H37CI0; QCDD (B)
AT1.7750| M4 10,10, OCOD (8)
§13.6775| M4 Cr?ClC0;
4429728 | QC Cofir PFK

@) The nuciidic masses were used:

e

C = 12.000040

13C = 13,003355

F = 18,9084

O = 15884815

3BCI = 34 968853

gC! = 38.965803

= |Laheled Standard
mnmwmmmimmmmmmsmm

TABLE 4—ACCEPTABLE RANGES FOR ION- TABLE 5—MINIMUM REQUIREMENTS FOR INITIAL
ABUNDANCE RATIOS OF PCDD’s AND PCDF's AND DALy CALIBRATION RESPONSE FAc-

No.of - ‘ TorRs—Continued
chlorine lon relical
atoms ratio | Lower | Upper Relative response faclors
4| ez orz| o068 o089 Compound initial calibra. | D2l callora-
5| M+2/M+g 168 132 178 tion RSD forence
8 | MeZ/M+4 124| 105 143
Br | MM+2 051 043 058  OCOF .o 30 30
75 | Mz 044|  037] 051  intemal
7 | mezmes 04| o088 120 Standards:
8 | Me2iMisg 0B9) 078 102  1¢,2378TCOD ...... 25 25
AT BC-HACD! 19C;1,2,3,7,8-PaCOD .. 20 30
+Uned only for g odr: G)1,2,3,8.7 BHACDD 25 26
1C11,2,9,4,67.8-
TABLE 5~-MINMUM REQUIREMENTS FOR INITIAL HPCDD e e 3
BCOCDD ..o 20 30
AND DALY CALIBRATION RESPONSE FACTORS 13C,2-2.3,7.8TCOF v 30 50
19C,1,2,3,7 8-PeCOF .. a0 30
Relative responsa factors 9G,+1,2,3,6.7.8-HxCOF 30 a0
Compound Datly catibra- 1912-1,2,3,4,6,7.8-
inital callor | “gor 6 ai. HPODF oo e . En) 30
ference Surrogats
Standards:
SC1e2,37,8.TC0D ........ 25 25
30,3-2,34,7,8-PeCOF .. 25 25
25 2B 10,.1,234.7,6-HCDD 25 2%
2 28 130:21,2,3,4,7 B-HNCDF 25 25
25 2B 101,234,788
25 25 HOCDF woeevreesesrerseraes 25 25
25 25 Atemate
25 25 Standard:
g :2!55 3C,,-1,2.3,7,8,8-HXCOF % 25
1.2,34,7.8-HxCDF 5 25
1,23.8,7.8-HxCDF 25 25 METHOD 24—DETERMINATION OF WVOLATILE
12.3,7.8.9-HxCDF 25 25  MATTER CONTENT, WATER CONTENT, DEN-
2,3,4,6,78-HXCDF . 25 25 gITY, VOLUME SOLIDS, AND WEIGHT SOLIDS
12,3, G.G.T.B-HDCDD 25 25 OF SURFACE COATINGS
12,3467, 26 25
25 25 1, Applicability and Principle

468



METHOD 26 40 CFR PART 60 APPENDIX A




PL. 80, App. A, Meth. 26

6. Operational Checks and Calibration

Maintain a record of performance of each
item. '
8.1 Use the procedures in Section 6.1.I to
callbrate the headspace analyzer and FID
and check for linearity befare the system is
first placed in after any shutdown
longer than 6 months, and after any modi-
fication of the system.

ty. Use the

procedures in Section 6.2.1 of Method 1B of
Part 60, Appendix A, to prepare the stand-
ards and calibrate the flowmeters, using pro-
peane as the standard gas. Fill the calibration
standard vials halfway (15 percent) with de-
lonized water. Purge and fll the airspace

the applicable cutoff. For a cutoff of 5.2 kPa,
prepare naminal concentrations of 30,0600,
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 lnear 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 calibration and the lin-
earl

ty.

6.1.2 Daily FID Calibration Check, Check
the calibration at the beginning and at the
end of the daily runs by using the following
procedures. Prapare two calibration stand-
ards at the nominal cutoff concentration
using the procedures in Sectlon 6.1.1. Place
one at the and one at the end of

vaiues for k and b from the most recent cali-
bration to calculate the concentration of the
daily standard. Use an equation similar to
25E-2 to calculate the percent difference be-
tween the daily standard and C ,. If the dif-
ference is within 5 percent, then the previous
values for k and b may be used. Otherwise,
use the procedures in Section 6.1.1 to recali-
brate the FID,

7. Calculations
7.1 Nomenclature,
A = Measurement of the area under the re-

sponse .

b = y-intercept of the linear regression line,
C: = Measured vapor phese organic con-
centration of sample, ppm as propane,

Coa = Average measured vapor phase organic

concentration of standard, ppm as pro-
pane.
Cx = Measured vapor phase organic con-
centration of standard, ppm as propane.
C, = Calculated standard concentration, ppm

as propane,
k = Slope of the linear regression line,
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Ppe: = Atmospheric pressure at analysls con-
ditions, mm Hg (in. Hg).
P* = Organic vapor pressure in the sample,
kPa (psi).
P = 1.333 X 10 -7 kPa/[(mm Hg)(ppm)], (4.91 X
10-7 psi/[(in. Hp)(ppm)])

7.2 Linearity. Use the following equation
to calculate the measured standard con-
centration for each standard vial.
ConmkA+b Eq, 25E-1

7.21 Calculate the average measured
standard concentration (Cr) for each set of
triplicate standards and use the following
equation to calculate the percent difference
(PD) between Cpy and C,.

EROEDES4.001

The instrument linearity 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.

ERQSDES4.002

The calibration is acceptable if the RSD is
within five for each standard concentration,

7.4 Concentration of in the
headspace, Use the foliowing equation to cal-
culate the concentration of vapor phase
organics in each sample,

C.=kA+b Eq.25E4

7.5 Vapoar Pressure of Organics in the
Headspace Sample. Use the following equa-
tion to calculate the vapor pressure of
organics In the sample.

P*=PPuC, Eq.25E-5

METHOD 26—DETERMINATION OF HYDROGEN
CHLORIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicabllity, Principle, Interferences,
Precision, Bles, and Stability

L1 Applicability, This method is applica-
ble for emissions of hydrégen
halides (HX) [hydrogen chloride (HCI), hy-
drogen bromide (HBrj, and hydrogen fluoride
(HF)] and halogens (Xz) [chlorine {Cl 3} and
bromine (Brz)| 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 specific
products does not constitute endorsement 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 and filter into di-
lute sulfuric acid and difute sodlum hydrox-
ide solutions which collect the gasecus hy-
drogen halides and halogens, respectively.
The filter collects other partlculate matter
Including halide salts. The hydrogen halides
are solubllized in the acidic solution and
form chloride (C1- ), bromide (Br-), and fluo-
ride (F~) lons. The halogens have a very low
solubility in the acidic solution and pass
through to the alkaline solution where they
ate hydrolyzed to form a proton (H+), the ha-
lide ion, and the us acld (HCIO or
HBrO). Sodium thiosulfate [s added In excess
to the alkaline solution to assure reaction
with the us acid to form a second
halide ion such that 2 halide ions are formed
for each molecule of halegen gas, The halide
lons in the separate solutians are measured
bylondu'amatngrap (XC).
Interferences. Volatile materials, such
chlowm dioxide (C10;) and ammonium
chlodde {NHLC1), which produce halide ions
upon dissolution during sampling are paten-
tial interferents. Interferents for the halide
measurements are the halogen gases which
dispropartionate to a hydrogen halide and a
hydrohalous acld upon dissolution in water.
However, the use of acldic rather than neu-
tral or basic solutions for collection of the
hydrogen halides greatly reduces the disselu-
tion of any halogens passing through this so-
lution. The simultaneous presence of HBr
ard CL; may cause a positive blas in the
HCL result with a corresponding negative
bias in the Cl, result as well 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 deviations are 6.2 amd
3.2 percent at HCl concentrations of 3.9 and
15.3 ppm, vely. The method does not
exhibit a hias to Cl; when sampling at con-
centrations less than 50 ppm.

L5 Sample Stabllity. The collected Cl-
samples can be stored for up to 4 weeks.

1.8 Detection Limit. The analytical datec-
tion limit for Cl- is 0.1 pg/ml. Detection lim-
its for the other analyses should be similar.

2. Apparatus

2.1 Sampling. The sampling train is
shown in Figure 28-1, and compornent parts
are discussed below,

2.1.1 Probe. Borsilicate glass, approxi-
mately 3/§-in. (¢-mm) LD, with a heating sys-
temn to prevant molsture 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 woal 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-
tem to prevent molsturecondensation. The
heated stopcock should connect to the outlst
of the heated fllter and the inlet of the first
impinger. The heating system shall be capa-
ble of preventing condensation up to the
inlet of the first Impinger. Silicone grease
may be used, if necessary, to prevent leak-
age,
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213 Impingers. Four 3-ml mid
impingers with leak-free glass connectors.
Silicone 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 impinger with a short-
ened stem {such that the gas sample dpes not
bubble the collected condensate)
should be used (n frant of the first impinger.

2.14 Drying Tube or Impinger. Tube or
impinger, of Mae West design. filled with &-
to 1§-mesh indicating type silica gel, or
equivalent, to dry the gas sample and to pro-
tect the dry gas meter and pump. If the sili-
ca gel has been used previousty, 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 be
used,

2.1.5 Filter. When the steck gas tempera-
ture exceeds 210 °C (410 °F) and the HCl con-
centration is greater than 20 ppm, a quartz-
fiber filter may be used.

2.18 Filter Holder and Suppart, The filter
hiolder should be made of Teflon or quartz,
The filter support hall be made of Teflon.
All-Teflon filter holders and supports are
avallable from Savillex Corp.. 5325 Hwy 101.
Minnetonka, MN 55345.

2.1,7 Sample Line. Leak-free, with com-
patible fittings to connect the last Impinger
to the needle valve.

2.18 Rate Meter. Rotameter, or equiva-
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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218 Purge Pump, Purge Line, Drying

Tube, Needie Valve, and Rate Meter. Pump
capable of purging the sampling probe at 2 Ii-
ters/min, with drying tube, filled with silica
gel or equivalent, to protect pump, and a
rate meter capable of measuring 0 to 5 lters!
min.
2.1.10 Stopcock Grease, Valve, Pump, Vol-
ume Meter, Barometer, and Vacuum Gauge,
Same as in Method 6, Sections 2.1.4, 2.1.7,
2.138, 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 impinger.

2.1.12 Ice Water Bath. To minimize loss of
absarbing solution,

2.2 Sample Recovery,

2.2.1 Wash Bottles. Polyethylene or gless,
$00-ml or [arger, twa,

2.2.2 Storage Bottles. 100- or 250-ml, high-
density polyethylene bottles with Teflon ®
screw cap liners to stare Impinger samples.

2.3 Sample Preparation and Analysis. The
materials required for volumstric dilution
and chromatographlc analysis of samples are
described below.

2.3.1 Volumetric Flasks. Class A, 160-ml

2.3.2 Volumetric Pipets. Class A, assort-
ment. To dilute samples Into the calibration
range of the instrument,
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233 Jon Chromatogreph. Suppressed or
nonsuppressed, with a conductivity detector
and electronic Integrator operating in the
peak area mode. Other detectors, strip chart
recorders, and peak height measurements
may be used.

J. Reagents

Unless otherwise indicated, all reagents
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-
tions are not available. the best available
grade shall be used.

31 Sampling,

3.1.1 Water, Delonlzed, distilled water
that canforms to ASTM Specification D 1183-
77, Type3.

3.1.2 Acidic Absorbing solution, 0.1 N Sul-
furic Acld (H:S0:). To prepare 100 ml of the
absorbing solution for the from: impinger
palr, slowly add 0.28 ml of concentrated
H;S04 to about 80 ml of water while stirring,
and adjust the final volume to 100 ml
?diﬁonalwatm'. Shalke wall to mix the solu-

on.

3.1.3 Alkaline Absorbing Solution, 0.1 N
Sodium Hydroxide (NaOH). To prepare 100 m!
of the scrubber solution for the back pair of
implngers, dissolve 0,40 g of salid N2OH in
about M ml of water, and adjust the final so-
fution volume to 100 ml using additional
water, Shake well to mix the solution,

3.14 Sodium Thiosulfate (Na;S;05.5H:0)

3.2 Sample Preparation and Analysls.

3.2.1 Water. Same as in Section 3.1.1.

3.22 Solution Blanks. A sepa-
rate blank solutlon of each absorhing rea-
gent should be prepared for 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. Prepare concentrated stock solutions
from reagent grade sodium chloride (NaCl),
sodium bromide (NaBr), and sodium fluaride
(NaF). Each must be dried at 118 °C for two
or more 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, dissalve in
water, and dilute to 1 liter, Calculate the
exact Cl concentration using Equation 25-1.

pg Cl-/ml = g of NaCl x 109 x 35.453/58.44
Eqg. 26-1
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 NeF to make l-liter solutions. Use
Equations 26-2 and 28-3 to calculate the Br ~
and F- concentrations,
#g Br-/ml = g of NaBr x 109 x 79,804/102.80
Eq. 26-2
98 F~/ml = g of NaF x 103 x 18,958/41.99
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Eq. 28-

Alternately, solutions con a nominal
certified cancemtration of 1000 mg/1 NaCl are
commercially available as convenient stock
solutions from which standards can be made
by appropriate volumetric dilution, Refrig-
erate the stock standard solutions and store
no longer than one month.

3.24 Chromatographic Eluent. Effective
eluents for nonsuppressed IC using a resin-
or silica-based wezk ion exchange column
are a 4 mM patassium hydrogen phthalate
solution, adjusted to pH 4.0 using a saturated
sodium borate solution, and a 4 mM 4-hy-
droxy benzoate solution, adjusted to pH 8.6
using 1 N NaGH. An effective eluent for sup-
pressed ion chromatography is a solution
containing 3 mM sodium bicarbonate and 2.4
mM sodium carbanate. Other dilute solu-
tions buffered to a similar pH and containing
no interfering ions may be used. When using
suppressed ion phy, If the
“water dip” resulting from sample injection
interferes with the chloride peak, use a 2 mM
NaOH/2.4 mM sodium bicarbonate eluernt.

4. Procedure

4.1 Sampling.

4.1.1 Preparation of Collection Train, Pre-
pare the sampling train as follows: Pour 15
ml of the acidlc absorbing solution into each
ane of the first palr of impingers, and 15 ml
of the alkaline ebsorbing solution Into each
one of the second pair of Impingers. Connect
the impingers In serfes with the knockout
impinger first, if used, followed by the two
impingers containing the acidic absorbing
solution and the two impingers contalning
the alkaline absorbing solution. Place e
fresh charge of silica gel, or equivalent, in
the drying tube or implinger at the end of the
impinger train.

4.1.2 Adjust the probe temperature and
the temperature of the filter and the stop-
cock, Le., the heated ares in Figure 26-1 to a
temperature sufficlent to prevent water con-
densation. This temperature should be at
least 20°C above the source temperature, but
not greater than 120 °C, The temperature
shouid be monitored throughout a sampling
run to ensure that the desired temperature is
maintained.

4.13 Leak-Check Procedure. A leak-check
prior to the sampling run is optional; how-
ever, a leak-check after the sampling run is
mandatory. The leak-check ure is as
follows: Temporarily attach a suitable (e.g.,
0-40 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 inlet,
pull a vacuum of at least 250 mm Hg (10 in.
Hgl, and note the flow rate as Indicated by
the rotameter, 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, either
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 train 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 drying tube from the probe-
impinger assembly. Place a vacuum gauge at
the inlet to either the tube or pump,
pull a vacuumn of 250 mm (10 in.) Hg. plug or
pinch off the outlet of the flowmeter, and
then turn off the pump. The vacuum should
remain stable for at least 30 sec. Other leak-
check procedures may be used, ect to the
approval of the Administrator, U.S. Environ-
mental Protection

4.14 Purge Procedure. Immediately be-
fore sampling, connect the purge line to the
stopeack, and turn the stopcock to permit
the purge pump to purge the probe (see Fig-
ure 1A of Figure 28-1). Tumn on the purge
pump, and adjust the purge rate to 2 liters/
min, Purge for at least 5 minutes before sam-
pling.

4.1.5 Sample Collection. Turnt on the sam-
pling pump. pull a slight vacuum of approxd-
mately 25 mm Hg (1 In. Hg) on the impinger
train, and turn the k ta permit stack
gas to be pulled through the impinger train
{see Figure IC of Flgure 26-1). Adjust the
sampling rate to 2 livers/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 meter, an vacu-
um gauge at least ance every § minutes dur-
ing the run. A sampling time of | hour is rec-
ommended. Shorter sampling times may in-
troduce a significant negative blas in the
HCI concentration. At the conclusion 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 Semple Recovery. Disconnect the
impingers after sampling, Quantitatively
transfer the contents of the acld impingers
and the knockout impinger, if used, to &
leak-free storage bottle. Add the water
rinses of each of these Imp
necting glassware to the storage hartle. 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 actd to form a
second Cl~ ion in the alkaline solution.]
Save portions of the absorbing ts (0.1
N H;S0, and 0.1 N NaCH) equivalent to the
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amount 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 solution blank. Also, save a partion
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 level.

4.3 Sample Preparation for Analysis. Note
the Hquid levels in the storage bottles and
confirm on the analysis sheet whether or not
leakage occurred during transport. If a no-
ticeable leakage has occurred, either 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,
and dilute to 100 m{ 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 [30-mm Hamilton PRP-X100
anion column, a 2 mimin flow rate of 4 mM
4-hydroxy benzoate solution adjusted to a pH
of 8.6 using 1 N NaOH, a $0-p 1 sample loop,
and a conductivity detector set on i.0 pS full
scale is shown in Figure 26-2,

4.4.2 Before sample analysls, establish a
stahle baseline. Next, inject a sample of
water, arx determine If any CI- , Br—, ar F~
appears In the chromatogram. If any of these
ions are present, repeat the load/injection
procedure until they are no longer present.
Analysis of the acid and mlkaline absarhing
solution sarmples requires separate standard
calibration curves; prepare each according to
Section 5.2. Ensure adequate baseline separa-
tion of the analyses.

44.3 Between injections of the appro-
priate series of calibration standards, inject
in duplicate the reagent blanks, quality con-
trol semple, and the field samples. Measure
the areas or heights of the Cl-, Br— , and F-
peaks. Use the mean response of the dupli-
cate infections 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 § 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.

4.8 Audit Analysls. An audit semple must
be analyzed, subject to avallability.
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&, Caltbration

§.1 Dry Gas Metering System. Thermom-
eters, Rate Meter, and Barameter, Same as
in Method 8, sections 5.1, 5.2, 5.3, and 5.4.

5.2 Jon Chromatograph. To prepare the
calibration standards, dilute given amounts
(1.0 ml er greater) of the stock standard solu-
tions to convenient volumes, using 0.1 N
HaSQ: or 0.1 N NaOH, as appropriate. 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 field samples.
Using one 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 ellows compensation for any
instrument drift occurring during sample
analysis.

Determine the peak areas, or heights, far
the stapdards and plot individual values
versus hallde fon concentrations in pg/ml.
Draw a smoocth curve through the points. Use
linear regression to calculate a formula de-
scribing the resulting linesr curve,

6. Quallty Assurance

6.1 Applicability, 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 compllance
samples in the same manner to evaluate the
technique of the analyst and the standards
preparation. The same analyst, analytical
reagents, and analytical system shall be used
both for compliance samples and 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 jurisdiction of
different enforcement agencies, unless prior
arrangements ere made with both enforce-

ment agencles.

8.3 Audit Sample Availlability. The audit
samples may be obtained by writing or call-
ing the EPA Regional Office or the appro-
priate enforcement agency. The request for
the audit samples must be made at least 30
days prior to the scheduled compliarice sam-
ple analyses.

6.4 Audit Results.

6.4.1 Calculate the concentrations in mg/
dscm using the specified sample volume In
the audit instructions.

NOTE: Indication of acceptable results may
be obtained immediately by reporting the
audit results in mg/dacm and compliance re-
sultz in total pg HCVsample to the respon-
sible enforcement agency. Include the re-
sults of hoth audit samples, their ldentlﬂca
tion pumbers, and the analyst's name with
the results of the compliance determination
samples In appropriate reports to the EPA
Regional 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 obtained by the analyst shall agree
within 10 percent of the actual concentra-
tions. If the 10 percent specification is not
met, reanalyze the compliance samples and
audit samples, and include initial and rea-
nalysis values in the test report.

6.4.3 Fallure to meet the 10 percent speci-
fication may require retests until the audit
problems are resolved. However, if the audit
results do not affect the comy or non-
compliance status of the affected facility,
the Administrator may waive the reanalysis
requirement, further audits, or retests mand
accept the results of the compliance test.
While steps are being taken to resclve audit
analysls problems, the Administrator may
also choose to use the data to determine the
compliance or noncompliance status of the
affected facility,

7. Calcularions

Retain at least one extra decimal figure
beyond those contained in the avallable data
in intermediate calculations, and round off
only the final answer appropriately.

1.1 Sample Volume, Dry Basis, Carrected
to Standard Conditlons. Calculate the sam-
ple volume using Eq. &-1 of Method 6.

7.2 Total pg HCIL, HBr, or HF Per Sample,

mux=K V, (Sx~-Bx~)  Eq. 26-4
where:

Bx -~ =Mass cancentration of applicable ab-
sorbing solution blank, pg halide ion
{C1-, Br-, F~)¥/ml, not to exceed 1 pg/ml
which is 10 times the published analyt-
ical detection limit of 6.1 ug/ml.

mux=Mass of HCl, HBr, or HF in sample,

118

Sx—-=Analysis of sample, ug halide ion
(Cl-, Br~, F~¥/ml.

V,=Volume of filtered and diluted sample,
ml

Kucel028 (ug HCUpg-molelug Cl-/

pg—mole).
Kua=1.013 (g HBrjug-mole)/ug Br-/
{ig —maoale).
Kur=1.053 (g HF/pg-mole)ing F-/
pg—mole),

7.3 Total pg Cl; or Br; Per Sample.

myz=Ve (Sx~ ~Bx~)  Eq. -5
where:

mixz=Mass of Cl, or Bry In sample, pg.

7.4 Concentration of Hydrogen Halide or
Halogen in Flue Ges.
C=K muxx2/ Vit

where:
C=Concentration of hydrogen halide (HX)
or halogen (Xz), dry basis, mg/dscm.
Veamay= Dry gas volume measured by the
dry gas meter, corrected to standard con-
ditions, dscm,
K=10-3 mg/pg.

Eq. 26-6
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Method 26A—Determination of Hydrogen Ha-
lde and en Emisslons from Sta-
tionary Sources—Isokinetic Method

1. Applicability, Principle, Interferences,
Precision, Bias, and Stability

1.1 Applicability. This method is epplica-
ble for determining emissions of hydrogen
halides (HX) | chloride (HCD, hy-
drogen bromide (HBr), and hydrogen fluoride
(HE)] and halogens (X7) [chlorine (C1 ;) and
bromine (Bri)| from stationary scurces. This
method collects the emission sample
isokinetically and i8 therefore particularly
suited for sampling at sources, such as thase
controlled by wet scrubbers, emitting acld
particulate matter {e.g., hydrogen halides
dissolved in water droplets). [Note: Mention
of trade names or specific products does not
constitute endorsement by the Environ-
mental Protection Agency.]

1.2 Principle. Gaseous and particulate pol-
lutants are withdrawn isokinetically from
the source and collected in an optional cy-
clane, on 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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EC18N091.236

8.4 Alr to Fusl
to calculate the
mass basis.

Ratlo, Use Equation 28a-3
air to fuel ratio on a dry

EC16N091.238

6.5 Burn Rate, Calculate the fuel burn
rate as in Method 28, Section 8.3,

7. Bibliography

Same as Method 3, Section 7. and Methaod
SH, Section 7,

METHOD 20—DETERMINATION OF METALS
EMISSIONS FROM STATIONARY SOURCES

1. Applicability and Principle

L1 Applicability. This method is applica-
ble to the determination of antimony (Sh),
+ beryllium (Be},
Cd), chromium (Cr), cobalt (Co),
{Cu), lead (Pb), manganese (Mn), mer-
cury (Hg), nickel (Ni), phospharus (P}, sele-
nlum (Se), silver (Ag), thallilum (T1), and
zine (Zn) emissions from stationary sources.
This method may be used to determine par-
ticulate emissions in addition to the metals
emissions if the prescribed procedures and
precautions are followed.

L.LI Hg emissions can be measured, alter-
natively, using EPA Method 101A of Appen-
dix B, 40 CFR Part B1. Method 101-A meas-
ures only Hg but it can be of special interest
to sources which need to measure both Hg
and Mn emissions.

1.2 Principle. A stack sample is with-
drawn isokinetically from the scurce, partic-
ulate emissions are coliected in the probe
and on a heated filter, and geseous emissions
are then cellected In an aqueous acidic solu-

solution of potassium permanganate (ana-
lyzed only for Hg). The recovered samples
are di ., and appropriate fractions are
analyzed for Hg by cold vapor atomic absorp-
tlon spectroscopy (CVAAS) and for Sh, As,
Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, NI, P, Se, Ag,
Tl and Zn by inductlvely coupled argon plas-
ma emission (ICAF) or atomic
absorption spectroscopy (AAS), Graphite fur.
nace atomic ebsorption  spectroscopy
(GFAAS) 1s used for analysis of Sb, As, Cd,
Ca, Ph, Se, and T if these elements require
greater analytical sensitivity than can be
cbtained by ICAP. If one so choases, AAS
may be used for analysis of all listed metals
if the resulting in-stack method detection
limits meet the goal of the testing program.
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Similarly, inductively coupled piasma-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

2.1 Range. For the analysis described and
for similar analyses, the ICAP response is
linear aver several orders of magnitude.
Samples containing metal concentrations in

the nanograms per ml (ngfml) to micrograms
per ml (ug/ml) renge in the final analytical
solution can be analyzed using this method.
Samples containing greater than approxi-
mately 50 pg/ml As, Cr.anbshouldbedi~
luted to that level or lower for final analysis.
Samples greater than approxi-
mately 20 pg/ml of Cd should be diluted to
that level before analysis.

2.2 Anal Detection Limits, (NOTE :
See section 2.3 for the description of in-stack
detection limits.)

221 ICAP analytical detection limits for
the sample solutions (based on Method 6010
in EPA Publication SW-846, Third Edition
{November 1988) including updates I, II, IIA,

reference

mi). Cd (4 ng/ml), Cr (7 ngml), Co
Cu (6 ng/ml), Pb (42 ng/ml), Mn (2 ng/ml), N
(15 ng/ml}, P (75 ng/ml). Se (75 ng/ml), Ag (7
ng/ml), T1 (40 ng/ml), and Zn @ ng/ml). ICP-

ple dependent and may vary due to the sam-

ple matrix,
222 The analytical detectlon Hmits for
analysis by direct asplretion AAS are ap-
b (200 ng/ml), As (2

and T1 (ng/ml).

2.3 In-stack Detection Limits.

2.3.1 For test planning purposes in-stack
detection Hmits can be developed by using
the following Information (1) the procedures
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deseribed in this method, (2) the analytical
detection limits described in Section 2.2 and
in EPA Publication SW-848, Third Edition
{(November [886) including updates I, I, IIA
and [IB, as incorporated by reference in
§60.17(3). (3) the normal volumes of 300 ml
{Analytical Fraction 1) for the front-half and
150 mi {Analytical Fraction 2A) for the back-
half semnples, and (4) a stack gas sample vol-
ume of 1.28 m3. The resultant in-stack meth-

40 CFR Ch. | (7-1-89 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,

AxBiCaD Eq. 28-1

Where:

A=Analytical detectin limit, pg/ml.

B=Liquid volume of digested sample prior to
aliquotting for analysis, Ml

C=Stack sample gas volume, dsm 3.

D=In-stack detection limit, pg/m? .

TABLE 28—1.—IN-STACK METHOD DETECTION LIMITS (nG/M3) FOR THE FRONT-HALF, THE BACK-
HALF, AND THE TOTAL SAMPLING TRAIN USING ICAP AND AAS

Front-haik: Probe and | Back-hatf: Backhatt .
Metzl fifler i - Totz! oain;

E e Z— 177 (0.7) 138 (0.4) 15 (1.1)

A 184 (0.1) 1181 04)
03
10.04 (0.03) 1011 0.8
105 (0.01) 116 0.03)
108 {0.1) 12,5 (03)
10804) 12503
189 01 1161 (0.3)
102 (0.1) 107 (0.3)

203 202 2056
18 54
9 27
19(03) 127 08)
08 6
1480 1144 (03)
|08 03
m ?&'ﬁ when malymd by GFAAS.
#Detection imit when analyzed by CVAAS, estimated for Back-Haif and Tota) Train. See Sections 2.2 and 5.4.3,

Note: Actual mithod in-stack detection limits may vary from these values, as described in Saction 2.3.3.

2.3.2 To ensure optimum precision/resolu-
tion In the analyses, the concentra-

target

tions of metals in the analytical solutions
should be at least ten times thelr respective
analytical detection limits. Under certain
conditions, and with greater care in the ana-~
lytical procedure, thess concentrations can
be as low as approximately three times the
respective analytical detectlon limits with-
out sericusly impairing the precision of the
analyses. On at least one sample run in the
source test, and for each metal analyzed,
perform either repotitive analyses, Method
of Standard Additions, serlal dilution, or ma-
trix spike addition, etc., to document the
quelity of the data.

233 Actual In-stack 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 improved 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 limits, or any combination of the
three. For extremely low levels of Hg oniy.
the aliquot size selected for digestion and

analysis can be increased to as much as 0
ml, thus improving the in-stack detection
limit by a factor of ten compared to a 1 mi
aliquot size.

2.3.3.1 A nominal one hour sampling run
will collect & stack gas sampling volume of
about 1.25 m*. If the sampling time is in-
creased to four hours and 5 m 3 are collected,
the in-stack method detection Iimits would
be Improved by & factor of four compared to
the values shown in Table 28-1.

2.33.2 The In-stack detection limits es-
sume that all of the sample Is and
the finel liquid volurmes for analysis are the
normal values of 300 ml for Anatytical Frac-
tion 1, and 150 ml for Analytical Fraction 2A.
IF the volume of Analytical Fraction 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 25 ml, the in-stack detection Um-
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 to 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 compouryds 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 one sample, the resultant
lmprovements are multiplicative. For exam-
ple, an increase in stack gas volume by a fac-
tor of four and a reduction (n the total liquid
sample digested volume of both Analytical
Fractions 1 and 2A by a factor of six would
result in en improvement by a factor of
;.waﬂty-four of the in-stack method detection

imit.

2.4 Precision. The precision (relative
standard deviation) for each metal detected
in a methnd development test performed at a
sewage sludge inclnerator were found to be
as foliows: Sb (12.7 percent), As (13.5 per-
cent}, Ba (20.8 percent), Cd (I1.5 percent), Cr
(11.Z percent), Cu (11.5 percent), Pb (11.6 per-
cent), P (146 percent), Se (15.3 percent), T1
(12.3 percent), and Zn (11.8 percent). The pre-
cision for Ni was 7.7 percent for another test
conducted at a source simulator. Be, Mn, and

PL. 60, App. A, Meth, 28

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. Aluminum (Al) can be a
spectral interference during the analysis of
As and Pb by ICAP, Generally, these inter-
ferences can be reduced by diluting the ana-
lytical sample, but such dilution raises the
in-stack detection limits, Background and
averlap corrections may be used to adjust for
E interferences. Refer to Method 6010
in EPA Publication SW-846 Third Edition
{November 1885) including updates I, I, JTA
and IIB, as hy reference in
§60.17(i) the other analytical methods used
for detalls on potential interferences to this
method. For all GFAAS analyses, use matrix
maodiflers to Iimit interferences, and matrix
match all standards.

3. Apparatus

3.1 Sampling. A schematic of the sam-
pling train is shown In Figure 29-1, It has
general similarities to the Method § train.
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ER2BAPSS.000

3.1.1 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 2.1.2, not interfere with the sample. If a probe tip
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
nozzie's effect on the sample is allowed.
Probe fittings of plastic such as Teflon, poly-
propylene, etc. are recommended instead of
metal fittings to prevent contaminatlon. If
one chooses to do s0, a single glass piece con-
sisting of a combined probe tip and probe
liner may be used.

3.1.2 Pitot Tube and Differential Pressure
Gauge, Same as Method %, Sections 2.1 and
2.2, vely.

3.13  Fllter Holder, Glass, same as Method
5, Sectlon 2.1.5, except use a Teflon fllter
support or other non-metallic, non-cantami-
nating s in place of the glass frit,

3.14 Flilter Heating System. Same as
Method 5, Section 2,16,

" 3.1.5 Condenser, Use the following system
or condensing and co! gaseous metals
and determining the nmistum“ulge content of the
stack gas. The

other leak-free, non-contaminating fittings.
Use the first as a moisture trap.
The second impin, fwhich is the first
HNOyH;02 impinger) shall be identical to the
first impinger in Method 5. The third Im-
pinger (which is the second HNOs/H; 02 Im-
pinger) shall be a Greenburg Smith impinger
with the standard tip as described for the
secon;l impi?ger in)MertI’md §, Section 2.1.7.
The fourth {empty) impinger and the fifth
and sixth (both acidified KMnO, ) impingers
are the same as the first impinger in Method
§. Place a thermomster capahle of measuring
tuwith.inl’C{ZH;F)attheoutletofthelast
impinger. If no analysis Is planned, then
the fourth, fifth, and sixth impingers are not.

used,

3.1.6 Metering System, Barometer, and
Gas Density Determination Equipment.
Same es Method §, Sections 2.1.8 through
2.1.10, respectively.

3.1.7 Teflon Tape. For capping apenings
and sealing connections. if necessary, on the
sam, train.

3.2. Sample Recovery. Same as Method 5,
Sections 2.2.1 through 2.2.8 (Probe-Liner amnd
Probe-Nozzle Brushes or Swabs, Wash Bot-
tles, Sample Storage Contalners, Petri
Dishes, Glass Graduated Cylinder, Plastic
Storage Cantainers, Funnel and Rubber Po-
liceman, f:llm[ Glass Funnel), respectively,
with the following exceptions and additions:

.21 Non~meca§llc Probe-Liner and Probe-
Nozzle Brushes or Swabs. Use non-metallic
probe-liner and probe-nozzie brushes or
swabs for quantitative of materials
collected in the front-half of the sampling
train. .

3.2.2 Sample Storage Containers. Use
glass battles (see the Precaution: in Section
4.3.2 of this Method) with Teflon-lined caps
that are non-reactive to the oxidizing selu-
tions, with capacities of 1000- and 500-ml, for
storage of acidified KMnQOq- containing sam-
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ples and blanks. Glass or polyethylene bot-
tles may be used for other sample types.

3.2.3 Graduated Cylinder. Glass or equiva-
lent.

3.2.4 Funnel. Glass or equivalent,

3.2.5 Labels. For identifying samples.

3.26 Polypropylene Tweezers and/or Plas-
tic Gloves. For recovery of the filter from
the sampling train flter 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.

333 Parr® Bombs or Microwave Pressure
Reltef Vessels with Capping Statlon (CEM

madel or equivalent). For sam-
ple digestinn,
3.34 Beakers and Watch Glasses. 250-ml
beakers, with watch glass covers, for sample

digestion,
313 Ring Stands and Clamps. For secur-
ing equipment such as filtration apparatus.
3.38 Filter Funnels. For holding filter

paper,

4.3.7 Disposable Pasteur Pipets and Bulhs.

3.38 Volumetric Plpets,

338 Analytical Balance. Accurate to
within .01 mg.

3.3.10 Microwave or Conventional Oven.
For heating samples at fixed power levels or
ramperatures, respectively.

43.11 Hot Plates.

33.12 Atomic Ahsarption Spectrometer
(AAS). Equlpped with a background cor-
rector

3.3.12.1 Graphite Furnace Attachment.
With Sb, As, Cd, Co, Pb, Se, and TI hollow
cathode lamps (HCLs) or electrodeless dis-
charge lamps (EDLs), Same as Methods 7041
(Sh), 7080 (As), 7131 (Cd). 7201 (Co), 7421 (Pb),
7740 (Se), and 7841 {T1) In EPA publication
SW-846 Third Editlon (November 1885} in-
cluding updates [, II, IIA 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
temperature at the quartz cell by 10 °C above
ambient, so that no condensation forms on
the wall of the quartz cell. Same as Method
6020 in EPA publication SW-846 Third Edi-

cther acceptable approaches for analysis of
Hg in which aenalytical detection limits of
0.002 ng/ml were obtained.

3313 Inductively Coupled Argon Plasma
Spectrometer. With either a direct or se-
quential reader and an elumina torch. Same
as EPA Method 6010 in EPA publication SW-
846 Third Edition (November 1886} including
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updates 1, 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 pubHcation SW-848 Third Edition (No-
vember 1886) including updates I, €I, DA and
IIB, as incorporated by reference in §60.17().

4. Reagenits
4.1 Unless otherwise Indlcated, it is in-
tended that all reagents conform to the spec-
ifications established by the Committee an
of the American Chem-
ical Society, where such specificatians are
avallable, Otherwise, use the best available

grade.

4.2 Samp] Reagents.

421 Sample Filters. Without organic
binders. The filters shall contain less than
1.3 pg/in.2 of each of the metals to be meas-
ured. Analytical results provided by filter
manufacturers stating metals cantent of the
filters are acceptable. 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
fiber fliters become available which meet
these requirements, they may be used. Filter
efficiencies and unreactiveness to sulfur di-
oxide (S02) or sulfur trioxide (SO ;) shall be
as described in Section 3.1.1 of Method 5,

4.2.2 Water. To conform to ASTM Speci-
flcation D1163-77, Type II (incarparated 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

42,3 Nitric Acld (HNG)). Concentrated.
Baker Instra-analyzed or equivalent.

4.24 Hydrochloric Acid (HCL). Con-
centrated. Baker Instra-analyzed or equiva-

lent.
Hydrogen Peroxide {Ha(%), 30 Percent

4.25
(ViV}

4.2.6 Potassium Pe te (KMnQ, ).

4.2.7 Sulfuric Add (H.$0,). Concentrated.

4.2.8 Silica Gel and Crushed Ice. Same as
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, § Per-
cent HNOy10 Percemt H;0:. Add carefully
with bt 50 m! of concentrated HNO: to
a 1000- volumeric flask ap-
praximately 500 ml of watercqanx:gmmgﬂxen add
carefully with stirring 338 ml of 30 percent
H202. Dilute to volume with water. Mix well,
This reagent shall contain less than 2 ng/ml
of each target metal.

4.3.2 Acidic KMnO, Absorbding Salution, 4
Percent KMnO, (W/V). 10 Percent H S0, (V/
V). Prepare fresh daily. Mix carefully, with
stirring, 100 ml of concentrated H,S0; into
approximately 800 ml of water, and add
water with stirring to make a volume of 1
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liter: this solution is 10 percent H,50; (V/V).
Dissclve, with stirring, 40 g of KMnO, into 10
percent H: SO4 (V/V) and add 10 percent H;SC,
{(V/V) with stirring to make a volume of 1
liter. Prepare and storse in glass bottles to
prevent tlon. This reagent shall con-
tain less than 2 ng/ml of Hg.

Frecaution:: To prevent autocatalytic decom-
position of the permanganate solution, filter
the solution through Whatman 541 fllter
paper. Also, due to the potential reaction of
um permanganate with the acld,

tlon storage X

shall not be fully filled and shall be vented
to relieve excess pressure and prevent explo-
sion potentials. Venting s required, but not
in a manner that will allow contamination of
the solution. A No. 70-72 hole drilled in the
container cap and Teflon liner has been used.

4.3.3 HNO,, 0.1 N. Add with 6.3 ml
of concentrated HNO; (70 percent) to a flask
containing appraximately 900 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 HC, & N. Carefully add with stirring
630 ml of concentrated HCI to a flask con-
taining 250 ml of water. Dilute to 1000 ml
with water. Mix well. This reagent. ghal} con-
tain fess than 2 ng/ml of Hg.

4.4 Glassware Cleaning Reagents.

44.1 HNO;, Concentrated. Fisher ACS
grade or equivalent,

44.2 Water. To conform to ASTM Speci-
fication D1193-77, Type II (incorporated by
reference—See §60.17).

4.4.3 HNO; 10 Percent (V/V). Add with
stirring §00 ml of concentrated HNO; to a
flask containing approximately 4000 ml of
water. Dilute to 5000 ml with water. Mix
well. This reagent shall contain less than 2
ng/mi of each metal.

4.5 Sample Digestion and Analysis Re-

The metals standards, except Hg, may alsc
be made from solid chemicals as described in
Citation 3 of the Bibliography. Refer to Cita-
tions 1, 2, or 5 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.

4.5.2 Hydrofluoric Actd (HF), Con-
centrated.

£4.5.3 HNO,, Concentrated. Bpker Instra-
analyzed or equivalent,

454 HNO;, 50 Percent (V/V). Add with
stirring 125 ml of concentrated HNO; 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 tc 1000 ml with water, Mix
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well. This reagent shall contain less than 2
ng/ml of each metal.

4.5.6 Water. To conform to ASTM Speti-
fication D1183-77, II (incorporated by

oride and
Sodlum Chloride Solution. See Citation 2 of

the Bibliography for preparation.
4.58 Stannous Chlaride. See Citation 2 of

the Bibliography for preparation.
459 KMng?yﬁ Igrercent (W/V). See Citation

2 of the Bibliography for preparation,

4.5.10 H,S0., Concentrated,

4.5.i1 Potassium Persulfate, 5 Percent (W/
V). Ses Citation 2 of the Bibliography for

preparation.
4.5.12 Nickel Nitrate, Ni (NO; )z 6H,0.
4.5.13 Lanthanum

Oxlde, La; Ds.

4514 Hg Standard (AAS Grads), 1000
Msi5 Fb Standard (AAS Grade), 1000
As Standard {(AAS Grade), 1000
Cd Standerd (AAS Grade), 1000
Cr Standard (AAS Grade),
Sb Standerd (AAS Grade),
Ba Standard (AAS Grade),
Be Standard (AAS Grade),
Co Standard (AAS Grade),
Cu Standard (AAS Grade), 1000
Mn Standard (AAS Grade),
Ni Standard (AAS Grade), 1000

P Standard {AAS Grade), wm ng{
Se Standard (AAS Grade),

Ag Standard (AAS Grade), 1000
T1 Standard (AAS Grade), 1000
Zn Standard {(AAS Grade), 1000
Al Standard (AAS Grade), 1000
Fe Standard (AAS Grade), 1000
Hg Standards and Quality Control

termediate Hg standard by adding 5 ml of
1000 pg/ml Hg stock solution prepared ac-
cording to Method 101A to a 500-ml volu-
metric flask; dilute with stirring to 500 ml
by first carefully adding 20 mi 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: add 5
ml of the 10 pg/ml Intermediate standard to

a 250-ml volumetric flask, and dilute to 250

ml,
4.5.16

ml.
4.5.17

45.18

)

4.5.19
ml.
4.5.20

é

4.5.21
5,22

g
iiiéiiéiiii&ﬁ
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ml with § ml of 4 percert KMnQ,, 5 ml of 13
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 blanic
shall contain 0.0, 1.0, 2.0, 3.0, 4.0, and 5.0 ml
of the working standard solution containing
0, 200, 400, 600, 800, and 1000 ng Hg, respec-
tively. Prepare quality control samples by
a separate 10 pg/ml standard and di-
i until in the calibration range.
m ICAP Standards and Quality Con-
trol Samples, Calibration standards for YCAP
analysis can be combined into four different
mixed standard solutions as follows:

MIXED STANDARD SOLUTIONS FCR ICAP
ANALYSIS

Prepare these standards by combining and
diluting the appropriate volumes of the 1000
pg/ml solutions with § percent HNO:. A min-
imum of one standard and & blank can be
used to form each callbration curve, How-
ever, pre a separate quality controf sam-
ple spiked with known amounts of the target
metals in quantities In the mid-range of the
calibration curve. Suggested standard levels
are 25 pg/ml for Al, Cr and Fb, 15 pg/ml for
Fe, and 10 pg/ml for the remaining elements,
Prepare any standards containing less than [
ug/ml of metal on a daily basis. Standards
containing greater than 1 pg/ml of metal
should be stable for a minimum of I to 2
weeks. For ICP-MS, follow Method 8020 in
EPA Publication SW-846 Third Editlon {(No-
vember 1888) including updates 1, II, IIA and
1B, as incorporated by referenice in §60.17(i).
4.5.35 GFAAS Standards. Sh, As, Cd. Co,
Pb, Se, and T1. Prepare a 10 pg/ml standard
by adding 1 ml of 1000 pg/ml standerd to a
100-ml volumetric flask. Dilute with stirring
to 100 ml with 10 percent HNOs. For GFAAS,
matrix match the standards. Prepare a 100
ng/m} standard by adding 1 mil of the 10 ug/ml
standard to a JO0-ml volumetric flask, and
dilute to 100 ml with the appropriate matrix
solution. Prepare other standards by diluting
the 100 ng/ml standards. Use at least five
standards to make up the standard curve.
Suggested levels are 0, 10, 50, 75, and 100 ng/
ml. Prepare guality control samples by mak-
ing a separate 10 pg/ml standard 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, Standards con-
talning 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 (Vi
Dissolve 4.956 g of Ni (NO:2)2&Sumdez6H,0 or
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other nickel compound sultable for prepara-
tion of this matrix modifler in approxi-
mately 50 ml of water in a 100-ml volumstric
flask. Dilute to 100 mi with water,

4.5.36.2 Nickel Nitrate, 0.1 Percent (V/V),
Dilute 16 ml of 1 percent nickel nitrate solu-
tlon 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 L&; Oy In 10 ml of concentrated
HND;, and dilute the solution by adding It
with stirring to epproximately 50 ml of
water. Dilute to 100 ml with water, and mix
well. Inject an equal amount of sample and
this modifler into the graphite furnece dur-
ing GFAAS analysis for Pb.

4.537 Whatman 40 and 541 Fliter 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 proce-
dures, including source sampling: reagent
preparation and handling; sample handling:
safety equipment and procedures; anatytical
calculations; reporting; and the specific pro-
cedural descriptions throughour this meth-
od.

5.1.1 Pretest Proparation. Follow the
same general procedure 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 additional rinses
with water, Then soak all glassware in a 10
percent (V/V) nitric acid solution for a min-
imum of 4 hours, rinse thoee times with
water, rinse a final time with acetone, and
allow to air dry. Cover all glassware open-
ings where contamination can occur until
the sampling train Is assembled for sam-
pling.

5.1.2 Preliminary
as Method 5, Section 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 5, Section 4.1.3, ex-
cept place 100 ml of the HNOw/H, O, solution
{Section 4.3.1. of this methaod) in each of the
second and third impingers as shown in Fig-
ure 28-1. Placee 100 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 29-1, and trans-
fer approximately 200 to 300 g of pre-weighed
silica gel from its container to the last im-
pinger. Alternatively, the silica gel may be

ons. Same
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weighed directly in the Impinger just prior
to final train 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 10 ml,

5.13.3 If Hg anal will not be per-
formed, the fourth, , and sixth impingers
as shown in Figure 28-1 are nat. required.

5.1.3.4 To Insure leak-free sampling train
connections and to prevent possible sample
contamination problems, use Teflon tape or
other non-contaminating material instead of
sllicone grease.

Precaution: Exercise extreme care to pre-
vent cantamination within the train. Pre-
vent the acidic KMnO; from contacting eny
glassware that contains sample marerial to
be emalyzed for Mn. Prevent. acidic H:02 from
mixing with the acidic KMnDO;.

5.14 Leak-Check Procedures. Follow the
leak-check procedures given In Methad §,
Section 4.14.1 (Pretest Leak-Check), Section
1.14.2 (Leak-Checks During the Sample
Run), and Section 4.1.4.3 (Post-Test Leak-
Checks)

515 Sampling Train Operation. Fellow
the procedures given In Method 5, Section
4.1.5. When sampling for Hg, use a procediure
analagous ta that described in Section 7.1.1
of Method 101A, 40 CFR Part 61, Appendix B,
if necessary to maintain the desired color in
the last acidified te impinger.
For each run, record the dara required on a
data sheet such as the one shown in Figure
5-2 of Method 5.

5.1L8 Calculation of Percent Isokinetic.
Same as Method 5, Sectian 4.1.6.

52 Sample Recovery.

5.2.1 Begin cleanup procedures as snon as
the probe is removed from the stack at the
end of a sampling period. The probe should
e allowed to cool prior to sample recovery.
When it can be safely handled, wipe off all
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 gaining particulate matter. Do
not cap the probe tip tightly while the sam-
pling train is cooling; & vacuum can form in
the filter holder with the undesired result of
tc_lnravb'ing liquid from the impingers onto the

ter.

§.2.2 Before moving the sampling train to
the cleanup site, remnve the probe from the
sampling train and cap the open outlet. Be
careful not to lose any condensate that
might be present. Cap the filter inlet where
the probe was fastened. Remove the umbil-
ical cord 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
openings.
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§.2.3 Alternatively, the following proce-
dure may be used to disassemble the train
before the probe and filter holder/oven are
completely cooled: Initially disconnect the
filter holder outlet/impinger inlet and loose-
ly cap the open ends. Then disconnect the
prabe from the filter holder or cyclone inlet
and loosely cap the open ends. Cap the probe
tip and remove the umbilical cord as pre-
viously described.

Pt. 60, App. A, Meth. 29

5.24 Transfer the probe and filter-im-
pinger assembly to a cleanup area that is
clean and protected from the wind and other
patential causes of comtamination or loss of
sample. Inspect the train before and during
disassembly and note any abnormal condi-
tlons. Take speclal precautions to assure
that all the items necessary fer recovery do
not contaminate the samples. The sample Is
recovered and treated as follows (see sche-
matic in Figures 20-2a and 28-2b):
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52.5 Container No. 1 (Sample Filter). acid-washed polypropylene or Teflon coated
Carefully remove the filter from the Filter 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 filter, use either
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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 particulate matter or
filter fibers that adhere to the flter holder
gasket to the petrl dish by using a dry (acid-
cleaned) nylon bristle hrush. Do not use any
metal-containing materials when recovering
this train. Seal the labeled petri dish.

3.26 Container No. 2. (Acetone Rinse).
Perform this procedure only if & determina.-
tionofparﬂculateemisslomlstobamade
Quantitatively recover particulate matter
and any condensate from the probe nozzle,
probe ficting, probe liner, and front half of
the filter holder by these compo-
nents with a total of 100 ml of acetone, while
simuitaneously taking great care to see that
no dust on the outside of the probe or other
surfaces gats In the sample. The use of ex-
actlyl(llmlisnecma:yt‘urttm

lank correction procedures. Distilled water
maybeusedlnstesdnfacetnmwhanap»
proved by the Administrator and shall be
used when specified by the Administrator; in
these cases, save & water blank and follow
the Administrator's directions on analysis.

§.2.6.1 Carefully remove the probe nozzle,
and clean the inside surface by rinsing with
acetone from a wash bottle while brushing
with a non-metallic brush, Brush until the
acetone rinse shows no visible particles, then
make a final rinse of the inside surface with
acetons,

§.2.6.2 Brush and rinse the sample exposed
inside parts of the probe fitting with acetone
in a similar way until no visible particles re-
main. Rinse the probe liner with acetone by
tilting and rotating the prohe while squirt-
ing acetone Into its upper end so that all in-
side surfaces will be wetted with acetone.
Allow the acetone to drain from the lower
end into the sample container. A funnel may
be used to aid in transferring liquid waxhlngs
to the container. Follow the acetone rinse
with a non-metallic probe brush, Hold the
probe in an Inclined position, squirt acetone
into the upper end as the probe brush is
being pushed with a twisting ection three
times through the probe. Hold a sample con-
tainer underneath the lower end of the
probe, and catch any acetone and particulate
matter which is brushed through the probe
until no vistble particulate matter is carried
out with the acetone or until none remains
In the probe liner an visual inspection. Rinse
the brush with acetone, and quantitatively
collect these in the sample con-
talner. After the brushing, make a final ace-
tone rinse of the probe as described above.

5.26.3 It is recommended that two people
clean the probe to minimize sample losses,
Between sampling runs, keep brushes clean
and protected from contamination. Clean the
inside of the front-half 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 visible particulate. Meke a final rinse
of the brush and filter holder. After all ace-
tone and particulate matter have
been collected in the sample container,
tighten the lid so that acetone will not leak
ocut when shipped to the laboratory. Mark
the helght of the fluid level to determine
whether or not leskage occurred during
transport. Clearly label the container to
identlfy its contents.

5.2.7 Container No. 3 (Probe Rinse}. Keep
the probe assembly clean and free from con-
tamination during the probe rinse. Rinse the
probe nozzie and fitting, probe liner, and
front-half of the filter halder thoroughly
with a total of 100 ml of 0.1 N HNO ,, and
place the wash intc a sample storage con-
tainer.,

(NOTE: The use of a total of exactly 100 ml
is necessary for the subseguent blank correc-
tlon procedures,)

Perform the rinses as applicable and gen-
erally as described in Method 12, Section
§.2.2. Record the volume of the rinses. Mark
the height of the fluid level on the outside of
the stoi container and use this mark to
determine If leakage occurs during trans-
port. Seal the container, and clearly kabel
the contents. Finally, rinse the nozzle, probe
liner, and front-half of the filter holder with
water followed by acetone, and discard these
rinses.

5.28 Container No. § (Impingers 1 through
3, Moisture Knockout Impinger, when used,
HNO3/H20% [mpingers Contents and Rinses).
Duemthepotanﬂauylargequamityofllq-
uld involved, the tester may place the im-
plnga' solutions from lmpingers 1 through 3

more than one container, if necessary.
Measure the liquld in the first three
impingers to within 0.5 ml using a graduated
cylinder. Record the volume. This informa-
tion Is required to calculate the moilsture
content of the sampled fiue gas. Clean each
of the first three Impingers, theﬁltersup-
port, the back half of the filter housing, and
cannecting glassware by thoroughly rinsing
with K0 ml of 0.1 N HNO ; using the proce-
dure as applicahle in Method 12, Sectlon
8.24.

(NOTE: The use of exactly 100 ml of 0.1 N
HNO: rinse is necessary for the subsequent
blank correction procedures, Combine the
rinses and impinger solutions, measure and
record the final total volume. Mark the
helght of the fluid level, seal the container,
and clearly label the contents.)

529 Container Nos. 5A (0.1 N HNO,), 5B
{(KMn(OH;50, absorbing solution), and 5C (8
N HCI rinse and dilution).

3.2.9.1 When sampling for Hg, pour all the
liquid from the impinger (normally 1mplnger
No. 4} that immediately preceded the
permanganate impingers into a mduated
cylinder and measure the volume to within
0.5 ml. This Information is required to cal-
culate the moisture content of the sampled
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flue gas. Place the liquid in Container No,
SA. Rinse the impinger with exactly 100 ml of
%‘l I:Al-mﬁgandplacetlﬂsﬁmainCmtahmr

0. 5A.

§.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 this acidic KMn0Q; solution into Con-
tainer No, 5B, Using a total of exactly 100 ml
of fresh acidified KMnO, solution for al}
rinses (approximately 33 ml per rinse), rinse
the two pingers and con-

Pour the rinses into Container No. 5B, care-
fully assuring transfer of all loose

{tated materials from the two impingers.
Similarly, using 100 m) total of water, rinse
the permanganate impingers and connecting
gless a minimum of three times, and pour
the rinses into Container 5B, carefully assur-
ing transfer of any loose precipitated mate-
rial. Mark the height of the fluid level, and
clearly label the contents. Read the Pre-
caution: In Sectlon 4.3.2. NOTE: Due to the
potential reaction of KMnQ. with acid, pres-
sure buildup can occur In the sample storage
bottles. Do not fill these bottles completely
and take precautions to relieve excess pres-
sure. A No, 70-72 hole drilled in the container
cap and Teflon liner has been used success-

y.
5.2.9.3 If no visible deposits ramain after
the water rinse, no further rinse is nec-
essary. However, if deposits remain on the
impinger surfaces, wash them with 25 ml of
8 N HCl, and place the wash in a
sample container labeled No. 5C com
200 ml of water. First, place 200 ml of water
in the container. Then wash the impinger
walls and stem with the HCI by turning the
impinger on its side and rotating it so that
the HCI contacts all inside surfaces. Use a
total of only 25 mi of 8 N HCI for rinsing both
permanganate impingers combined, Rinse
the first Impinger, then pour the actual rinse
used for the first impinger into the second
Impinger for its rinse. Finally, pour the 25
ml of 8 N HCI rinse carefully into the can-
tainer, Mark the height of the fluid level on
the cutside of the container to determine if

leakage occurs during transport.
§.2.10 Container No, § (Silica Gel). Note
the color of the Indicating silica gel to deter-

mine whether it has been completely spent
and make a notation of its condition. Trans-
fer the silica gel from its impinger to its
original container and seal it. The tester
may use a funnel to pour the sllica gel and
a rubber policeman to remove the silica gel
from the Impinger, The small amount of par-
ticles that might adhere to the impinger
wall need not be removed. Do not use water
or other liquids to transfer the silica gel
since weight gained In the silica gel im-
pinger is used for moisture calculations. Al-
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ternatively, if a ‘balance is nvaﬂahie in the
field, record the weight of the spent silica gel
(or silica gel plus impinger) to the nearest 0.5

B

5211 Container No. 7 {(Acetone Blank). If

te emissions are to be determined,
at least once during each field test, place a
100-ml portion of the acetone used In the
sample recovery process into a container la-
beled No. 7. Seal the container.

5212 Container No. 8A (6.1 N HNO,
Blank). At least once during each field test,
place 300 ml of the 0.1 N HNO, solution used
in the sample recovery process Into a con-
tainer labeled No. 8A. Seal the container.

5.2.13 Container No. 8B (Water Blank). At
least once during each field test, place 100 ml
of the water used in the sample recovery
process into a container labeled No. BB, Saal
the container.

5.2.14 Container No. 9§ {5 Percent HNOWI0
Percent HO; Blank)., At least once
each field test, place 200 ml of the 5 Percent
HNO5/10 Percent HyOz solution used as the ni-
trie acid impinger reagent into & comtainer
labeled No. 8. Seal the container,

§5.2.15 Container No. 10 {Acidifled KMnD,
Blank). At least ance during each field test,
place 100 ml of the acidified KMnO, solution
used s the impinger solution and in the
sample recovery process into a container Ia-
beled No. [0. Prepare the container es de-
scribed in Section 5.2.8.2. Read the Pre-
cautlon: in Section 4.3.2. and read the N OTE in
Section 5.2.9.2.

§.2.16 Container No. 11 {8 N HCI Blank). At
least once during each field test, place 200 ml
of water into a sample container labefed No,
11. ‘Then carefully add with stirring 25 ml of
8 N HCL. Mix well and seal the container.

5.2,17 Contalner No. 12 (Sample Filter
Blank). Once during each fleld test. place
into a petri dish labeled No. 12 three unused
blank filters from the same lot as the sam-
pling filters. Seal the petri dish.

5.3 Sample Preparation. Note the level of
the liquid in each of the contalners end de-
termine if any sample was lost during ship-
ment. If a noticeable amount of leakage has
occurred, either void the semple or use
methods, subject to the approval of the Ad-
ministrator, to correct ﬂ;e final results. A
diagram [llustrating sample preparation and
analysls procedures for each of the sample
traln components is shown in Figure 20-3.

§.3.1 Container No. 1 (Sampla Fliter).

5.3.1.1 If particulate emissions are being
determined, first desiccate the fllter and fil-
ter catch without added heat (do not heat
the filters to speed the drying) and weigh to
a constant weight as described in Section 4,3

5

of Method 5.

53.1.2 Following this procedure, or ini-
tially, if particulate emissions are not. being
determined in addition to metals analysis,
divide the filter with Its filter catch into
portions contmining approximately 0.5 g
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each. Place the pleces in tho analyst’s chojce
of elther Individual microwave pressure re-
lief vessels or Parr® Bombs. Add 6 m! of con-
centrated HNO; and 4 ml of concentrated HF
to each vessel. For microwave hearing,
microwave the samples for approximately 12
to 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 urtil the 12 to 15 minutes total heat-
ing time are completed (this procedure
should comprise approximately 24 to 30 min-
utes at 60¢ watts). Microwave heating times
are approximate and are dependent upon the
number of samples being digested slmulra-
necusly. Sufficient heating is evidenced by
sorbent reflux within the vessel. For conven-
tional heating, heat the Parr ¥ Bombs at 140
°C (285 °F} for 8 hours. Then cool the samples

optional glass cydomullztg&om of the filter,
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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.

5.3.2 Container No. 2 {Acetone Rinse).
Note the level of llquid in the container and
confirm on the analysis sheet whether or not
leakage occurred during transport. If a no-
ticeable amount of leakage has occurred, ei-
ther void the sample or use methods, subject
to the approval of the Administratar, to cor-
rect the final results. Measure the liquid in
this container elther volumetrically within 1
ml or gravimetrically within 0.5 g. Transfer
the contents to an acid-cleaned, tared 250-ml
beaker and evaporate to dryness at ambilent
temperature and pressure. If particulate
emissions are being determined, desiccate
for 24 hours without added heat, weigh to a
constant weight according to the procedures
described in Section 4.3 of Method §, and re-
port the results to the nearest 0.1 mg. Redis-
s-}ﬁqlv&the residue with 10 ml of concertrated
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Quantitatively combine the resultant sam- 5.3.3 Container No. 3 {Probe Rinse). Verify

ple, including all liquid and any particulate that the pH of this sample is Z or lower. If it
matter, with Contalner No. 3 before begin- is not, acidify the sample by careful addition
ning Section 5.3.3. with stirring of concentrated HNO 3 to pH 2,
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Use water ta rinse the sample into a beaker,
and cover the beaker with a ribbed watch
glass. Reduce the sample volume to approxi-
mately 20 ml by heating on a hot plate at a
temperature just below boiling. Digest the
sample in microwave vessels or ParrR  Bomhs
hy quantitatively transferring the sample to
the vessel or bomb, carefully adding the 8 ml
of concentrated HNO 3, 4 ml of concentrated
HF, and then continuing te 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 le 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 metels cancentration) with water.
This diluted sampla is  “Analytical Fraction
1". Measure and record the volume of Ana-
lytical Fraction 1 to within 0.1 ml. Quan-
titatively remove a 50-mi aliquot and label
as “Analytical Fraction IB". Label the re-
maining 250-ml portion as “Analytical Frac-
tlon IA”. Analytical Fraction IA is used for
ICAP or AAS analysis for all desired metsls
except Hg. Analytical Fraction 1B is used for
the determination of front-haif Hg.

534 Caontainer No. 4 (Impingers 1-3).
Measure and record the total volume of this
sample to within 0.5 ml and label it “Semple
Fraction 2. Remove a 75- to 100-ml aliquot
for Hg analysis and label the aliquot *'Ana-
Iytical Fractlon ZB" . Label the remaining par-
tion of Container No. 4 as “‘Sample Fraction
2A". Sample Fraction 2A defines the volume
of Analytical Fraction 2A prior to digestion.
All of Sample Fraction 2A is digested to
produce “Analytical Fraction 2A°", Analytical
Fraction 2A defines the volume of Semple
Fraction ZA afler Its digestion and the vol-
ume of Analytical Fraction 2A is normally
150 mi. Analytical Fraction 2A is analyzed
for all metals except Hg. Verify that the pH
of Sample Fraction 2A Is Z or lower. If nec-
essary, use concentrated HNO: by careful ad-
dition and stirring to lower Sample Fractfon
2A to pH 2, Use water to rinse Sample Frac-
tion 2A into a beaker and then cover the
beaker with a ribbed watch glass. Reduce
Sample Fractlon ZA to approximately 20 ml
by heating on a hot plate at a temperature
Just below bolling. Then follow elther of the
digestion procedures described in Sections
5.3.4.1 0r §.3.4.2.

5.34.1 Conventlonal Digestion Procedure.
Add 30 ml of 50 percent HNG; , and heat for 30
minutes on & hot plate to just below boiling.
Add 10 ml of 3 percent H;0, and heat for 10
more minutes. Add 50 ml of hot water, and
heat the sample for an additicnal 20 minutes.
Cool, filter the sample, and dilute to 150 ml
{or the appropriate volume for the expected
metals concentrations) with water. This di-
lution produces Analytical Fraction 2A.

v

40 CFR Ch. | (7-1-99 Edition)
Measure and reoord the volume to within 0,1

5.3 4.2 Microwave Digestion Procedure.

Add 10 m] of 50 percent HNO; and heat for §
minutes total heating time in alternations of
1 to 2 minutes at 600 Warts followed by [ to |
Z minutes with no power, etc., similar to the
procedure described In Section 5.3.1. Allow
the sample to cool. Add 10 ml of 3 percent
Hi02 and heat for 2 more minutes. Add 50 ml
of hot water, and heat for an additional §
minutes. Cool, filter 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 record the volume to within
0.1 ml.

(NOTE: All microwave heating times given
are approximate and are dependent upon the
number of samples being digested at a time,
Heating times as given above have been
found acceptable for simultaneous digestion
of up to 12 individual samples. Sufficient
heating is evidenced by solvent reflux within
the vessel.)

§.3.5 Container No. 5A (Impinger 4), Con-
tainer Nos. 5B and $C (Impingers 5 and ).
Keep the samples in Containers Nos. 5A, §B,
and 5C separate from each other. Measure
and record the volume of A to within 0.5 ml.
Label the contents of Container No. 5A to be
Analytical Fraction 3A. To remave any
brown MnG; precipitate from the contents of
Container No. iB, filter its contents through
Whatman 40 filter paper intc a 500 ml valu-
metric fiask and dilute to volume with
water. Save the filter for n of tha
brown MnQ; precipitate. Label the 500 mi fll-
trate from Container No. 5B to be Analytical
Fraction 3B. Analyze Analytical Fraction 3B
for Hg within 48 hours of the filcration step.
Place the saved filter, which was used to re-
move the brown MnQ; precipitate, into an
appropriately sized vented container. which
will allow release of any gases Including
chlorine formed when the filter is digested.
In a laboratory hood which will remove any
gas produced by the digestion of the MnQ;,
add 25 mi of 8 N HCI to the filter and allow
to digest for & minimum of 24 hours at room
tomperature. Filter the contents of Con-
tainer No. 5C through & Whatman 40 flter
into a 500-ml volumetric flask. Then fliter
the result of the digestion of the brown MnO;
from Container No. 5B through a Whatman
40 filter into the same 500-ml volumetric
flask, and dilute and mix well to volume
with water. Discard the Whatman 40 filter.
Mark this combined §00-m! dilute HCI solu-
tion as Analytical Fraction 3C.

§.3.6 Container No. & (Silica Gel). Weigh
the spent silica gel (or silica 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 identifying each sample container and
the prescribed analytical preparation and
analysis scheme Is shown in Figure 29-3. The
first two analytical samples, labeled Analyt-
ical Fractions 1A and 1B, consist of the di-
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 §.4.1 and 5.4.2, respectively. Analytical
Fraction 1B is for front-half Hg analysis es
described in Section 5.4.3. The contents of
the back-half of the train are used to

ples, labeled Analytical Fractions 2A and ZB,
contain the samples from the moisture re-
moval impl.&lgeré\lg}:i. if used, and HNOx  H;0,
l.mplnﬁ 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 labeled
Analytical Fractions 3A, 3B, and 3C, consist
of the impinger contents and rinses from the
empty impinger No. 4 and the H ;SO/KMnQ,
Impingers Nos. 5 and 6. These analytical
samples are for analysis for Hg as described
in Section 5.4.3. The total back-half Hg catch
is determined from the sum of Analytical
Fractions 2B, 3A, 3B, and 3C. Analytical
Fractions 1A and 2A can be combined propor-
tionally prior to analysis.

§.4.1 ICAP and ICP-MS Analysis. Analyze
Analytical Fractions 1A and ZA by ICAP
using Method 6010 or Method 200.7 {40 CFR
part 138, appendix C). Callbrate the ICAP.
ard 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. Recommemnded wavelengths far
analysis are as fallows:

PL. 60, App. A. Meth. 28

Wave-
Element

{nm)
Cadmium 226,502
Chromium 267.7116
Cobalt 228.616
Copper 324.754
lron 259.840
Lead 220.353
Mang; 257.810
Nicke} 231.604

214914
Selenium 196,026
Bilver 328,068
Thalium 120.864
Zinc 213.858

These wavelengths represent the best com-
bination of specificity and potential detec-
tion limit. Other wavelengths may be sub-
stituted if they can provide the needed spect-
fleity and detection limit, and are treated
with the same corrective techniques for
spectral Interference. Initially, analyze all
samples for the target metels (except Hg)
plus Fe and Al If Fe and Al are present, the
sample might have to be dilured so that. each
of these elements is ar 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,
IfA, and IIB, s incorporated by reference in
§60.17(1).

(NOTE: When analyzing samples In a HF
matrix, an alumina torch should be used;
since all front-half samples will contain HF,
use an alumina torch.)

5.4.2. AAS by Direct Aspiration andior
GFAAS. If analysis of metals in Analytical
Fractions 1A and 2A by using GFAAS or di-

Wave- rect aspiration AAS is needed, use Table 29-
Element 2 to determine which techniques and proce-
{nm) dures to apply for each target metal. Use
Table 28-2, if necessary, to determine tech-
m gﬁg niques for minimization of Interferences.
Arsen 103606 Calibrate the Instrument according to Sec-
Barium 455403 tion €.3 and fellow the quality control proce-
Baryilium 313.042  dures specified in Section 7.3.2.
TABLE 28-2.—APPLICABLE TECHNIQUES, METHODS AND MINIMIZATION OF INTERFERENCE FOR AAS
. ANALYSIS )
Interferences
SW-846" | Wavelength
Mot Toctmiaus mamod Ne. | (em) Causa Minimizaton
| QY T R, 7380 248.3| Contaminalion .....wrem] Great care taken to avoid
k contamination.
Pb Aspirat 7420 283.3| 217.0 nm sitemate .......| Background colaction re-
quired.
Pb Fumace 7421 283.3| Poor i Matrix modifier, add 10 ul
of phospherus adid to 1
m ef prepared semple
n santpler cup.
MI ccoreirrns | ASDIBHON 1rrorvesesteecsrsssssnines T460 278.5( 403.1 nm altemate .......... wol correction e
quired.
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TABLE 28-2.—APPLICABLE TECHNIQUES, METHODS AND MINIMIZATION OF [NTERFERENGE FOR AAS
ANALYSIS—Continued

Teshnique

SW-8461
method No.

th

Interferences

"o

Cause

Minimizaticn

Ag

Aspiration

Fumace

Aspitation

Fumace

Fumace

8

P

Fumace

7620

40

7840

7850

7041

7050

7080

7081
7130
7131

2320

198.0

2764

276.8

2138

217.5

21786
183.7

553.6

2288

558

362.4 nm allemats Fe,
Co, and Cr,

Nonlingar rasponse ...
Volalility

Background comection e
quired.
Matrix matching or nitrous-
oxide/ecetylene flame.
semple dilution or use
352.3 nm line.
Spike samples and refl-

b L A S

Hydrochions arid of chic-
tide.

High 8i, Cu, & P Contaml-
wation.

1000 mafml P Ni, Cu, or
actd.

erence matostals and
add nickel nitrale to
minimize volafilization.
Background comeciion is
raquired and Zeensm
background comedtion

High Pb

Arsenic volatilization ........
ALUMIMUM +osurssesssramesessees

Gglownmmahl-fam

Ba in oplical Baty .
Abscrpiion and light scat-
teding.

Excass Chionds ..
Pipet Ps c..oeverereenesearnen

sal.
2 mi of C1 per 100 m} of
sample.
Add 0.1% fluoride.
Use malivod
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TABLE 29-2.-—APPLICABLE TECHNIQUES, METHODS AND MINIMIZATION OF INTERFERENCE FOR AAS

ANALYSIS—Continued
Intarfarancas
Mstal Technique SW-846' | Wavelangth
melkod No. | (mm) Ceuss Minimization

CF cvvrrevirens | ASPHBEON ceorerreronneea . 7180 367.8) Alkeli mettl oeissarmrinesd  KGH ionization suppressant
in samples and stand-
ards—Consull migs lit-
erature.

Co Fumace 7201 240.7| Excess chlonide ... | USH Mathed of Stamdard
Additions.

Cr Fumace 7191 357.9, 200 mgil. Caend P ........{ Al calcium nitrate for &
known constant effect
and to efiminate effoct
of 8

Cu Asph 7210 324.7| Absorption & scatter ... Consult manufaciurers
menual,

1Rafer to EFA&NMMSW—B&GMEAI&M(NW1985)hduﬂrgupdshal.ﬂ.ﬂ&mﬁlm,asﬁmambyref~
srence in §60.17 :

543 CVAAS Hg analysis. Analyze Analyt-
ical Fractions 1B, 2B, 3A, 3B, and 3C sepa-
rately for Hg using CVAAS following the
meathod outlined tn Method 7470 in EPA Pub-
lication SW-848 Third Edition (November
1986) including updates I, II, [IA and IIB, as
Incorporated by reference in §60.17(1) or in
Standard Methods for the Examination of Water
and Wastewater, 16th Edition, (1985), Method
303F, as incorporated by reference In §60.17,
or, optionally using NOTE Ne. 2 in this sec-
tion. Set up the calibration curve (zero to
1000 ng) as described in Mathod 7470 or simi-
lar to Method 303F using 300-ml BOD bottles
instead of Erlenmeyers, Perform the fol-
lowing for each Hg analysis. From each
ariginal sample, select and record an aliguot
in the size range from 1 ml to 18 ml. If no
prior knowledge of the expected amount of
Hg in the sample exists, a 5 ml aliquot Is
suggested for the first dilution to 100 ml (see
NOTE Np. 1 In this Section). The total
amount of Hg In the aliquot shall be less
than [ p g and within the range (zero to 1000
ng} of the callbration curve. Place the sam-
ple aliquot into & separate 300-ml BOD bot-
tle, and add enough water to make a total
volume of 100 ml. Next add to it sequentially
the sample digestion solutions and
the sample preparation described In the pro-
cedures of Method 7470 or Method 303F. (See
NOTE No. 2 In this Section). If the maximum
readings are off-scale (because Hg in the ali-
quot exceeded the calibration range; includ-
Ing the situation where only a 1-ml aliquot
of the original sample was digested), then di-
lute the original sample (or a portion of it}
with 0.1% percent. HNO ; (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 yleld an analysis with-
in the range of the calibration curve.

NOoTE NO. 170 SECTION 5.4.3. When Hg levels
in the sample fractions are below the in-
stack detection limit given in Table 2-1, se-
lect & 10 ml aliquot for digestion and anal-
ysis as described.

NoTE NO. 2 TO SECTION 5.4.3. Optionally, Hg
can be analyzed by using the CVAAS analyt-
Ical procedures given by some instrumemt
manufacturer's directions, These include
czllbration and quality control procedures
for the Leeman Model PS200, the Perkin
Elmer FIAS systems, and similar models, if
aveilable, of other instrument manufactur-
ers. Far digestion and analyses by these in-
struments, perform the following two steps:

(1) Digest the sample aliquot through the
addition of the aqueous hydroxylamine hy-
drochloride/sodlum  chloride solution the
same as described in this Section 5.4.3.; (The
Leeman, Perkin Elmer, and similar instruments
described In this note add awtomatically the
necessary stannous chloride solution during the
automated analysis of Hg.) and

(3J Upon completion of the digestion de-
scribed in 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.

€. Caltbration
Majntain a laboratory log of all calibra-
tlomns.

8.1 Sampling Train Calibration. Calibrate
the sampling train components according to
the indicated sections of Method 5: Probe
Nozzle (Section 5.1); Pitot Tube (Section 5.2);
Metering System (Section 5.3); Probe Heater
(Section 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 outlined In Section 4.5. Profile and cali-
brate the instrument according to the manu-
facturer's recommended procedures using
those standards. Check the calibration once
per hour, If the Instrument doss not repro-
duce the standard concentrations within 10
percent, perform the complete calibration
procedures. Perform ICP-MS analysis by fol-
lowing Method 6020 in EPA Publication SW-
846 Third Edition (November 1938) including
updates I, I1, [1A and 1IB, as incorporated by
reference In §60.17(1).

6.3 Atomic Absorption Spectrometer—Di-
rect Aspiration AAS, GFAAS, and CVAAS
analyses, Prepare the standards as outlined
in Section 4.5 and use them to calibrate the
spectrometer. Calibration procedures are
also outlined in the EPA methods referred 1o
in Table 29-2 and in Method 7470 in EPA Pub-
leation SW-848 Third Edition (November
[985) including updates I, II, IIA and IIB, as
incorporated by reference in §80.17(3) or In
Standard Methods far the Examination of Water
and Wastewater, 16th Edition, (1985), Method
303F (for Hp) as incorporated by reference in
§60.17. Run each standerd curve in duplicate
and usa the mean values to calculate the
calibration line, Recallbrate the Instrument
approximately once every 10 to 12 samples,

7. Quality Contral

71 Field Resgent Blanks, if analyzed.
Perform the digestion and analysis of the
blanks in Container Nos. 7 through 12 that
were produced In Sections §.2.11 through
§.2.17, respectively. For Hg field reagent
blanks, use a 10 ml aliquot for digestion and

analysis.

7.1.1 Digest and 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,
amd 100 ml from Containar No. BA per Sec-
tion 5.3.3. This step produces blanks far Ana-
lytical Fractions A and 1B,

7.1.2 Combine 100 ml of Container Neo. BA
with 200 ml from Container No. 9, and digest
and analyze the resultant volume per Sec-
tion 5.3.4. This step produces blanks for Ana-
lytical Fractions 2A and 2B.

7.1.3 Digest and analyze a 100-ml porticn
of Container No. 8A to produce a blank for
Analytical Fraction 3A.

7.14 Combine 100 mi from Cantainer No.

Container No. 88 to
produce a blank for Analytical Fractinn 3B.
Filter the resultant 133 ml as described far
Container No. 5B in Sectlon 5.3.8, except do
not dilute the 133ml. Analyze this blank for
Hg within 48 hrs. of the filtration step, and
usa 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 MnQO: precipitate from the
blank for Analytical Fraction 3B by the
same procedure as 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 Whatman 40 paper into a 560-ml
volumetric flask, and dilute to volume with
water. These steps produce a blank for Ana-
Iytical Fraction 3C.

7.1.6 Analyze the blanks for Analytical
Fraction Blanks 1A and 2A per Section 5.4.1
and/or Section 5.4,2. Analyze the blanks for
Analytical Fractions 18, 2B, 3A, 3B, and 3C
per Section 5.4.3. Analysis of the blank for
Analytical Fraction A produces the front-
half reagent blank correction values for the
desired metals except for Hg; Analysis of the
blank for Analytical Fraction 1B produces
the front-half reagent blank correction value
for Hg. Analysis of the blank for Analytical
Fraction 2A produces the back-half reagent
blank carrection values for 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 control samples.

7,231 ICAP and ICP-MS Analysis. Follow
the respective quality control descriptions in
Section B of Methods 6010 and 6020 of EPA
Publication SW-846 Third Edition (November
1885) including updates I, I1, JA and IEB, as
incorporated by reference in §60.17(1). For
the purposes of a source test that consists of
thres sample runs, modify those require-
ments to include the following: two instru-
ment check standard runs, two celibration
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 accuracy of the calibration stand-
ards (required to be within 25 percent of cali-
bration), and one duplicate analysis (re-
quired to be within 20 percent of average or
repeat all analyses).

7.2.2. Direct Aspiration AAS andior
GFAAS Analysis for Sb, 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 on at least one front-half sam-
ple and ane bhack-half sample, or one com-
bined sample. If recoveries of less than 75
percent or greater than 2§ percent are ob-
tained for the matrix splke, analyze each
sample by the Method of Standard Additions.
Analyze a quallty control sample to check
the accuracy of the calibration 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-
trol sample to check the accuracy of the
calibration standards (if not within 15 per-
cent, repeat calibration). Perform a matrix
spike on cne sample (if not within 23 percent,
analyze all samples by the Method of Stand-
ard Additions). Additional information on
quality control can be cbtained from Method
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7470 of EPA Publication SW-84¢ Third Edi-
tion {(November 1885) Including updates I, II,
IIA and 1B, as incorporated by reference in
§60.17(1) or In Standard Methods for the Fxam-
ination of Water and Wastewater, 16th Edition,
(1885), Method 303F as Incorporated by ref-
erence in §60.17, .

& Calculations

8.1 Dry Gas Volume. Using the data from
this test, calculate Vi wa), the dry gas sample
volume at stardard conditions as outlined in
Section 6.3 of Method 5.

8.2 Volume of Water Vapor and Moisture
Content. Using the total volume of conden-
sate collected during the source sampling,
calculate the volume of water vapor Ve s
and the moisture content B., of the stack
gas. Use Equations 5-2 and 5-3 of Methad 5.

8.3 Stack Gas Velocity. Using the data
from this test and Equation 2-8 of Method 2,
calculate the average stack gas velocity.

8.4 Metals (Except Hg) in Source Sample,
84.1 Analytical Fraction 1A, Front-Half,
Metals {(except Hg). Calculate separately the
amount of each metal collected in Sample
Fractlon 1 of the sampling train using the

following equation:
Eq. 28-1

Mu=Cat Fa Vigin,

where:

Ma=Total mass of each metal (except Hg)
collected In the front half of the sam-
pling train (Sample Fraction 1), p g.

Cu=Concentration of metal in Analytical
Fraction 1A as read from the standard
curve, pg/ml.

Fe=Dilucion factor (Fg4 = the inverse of the
fractional portion of the concentrated
sample in the solution actually used in
the instrument to produce the reading
C.i. For example, if a 2 ml aliquot of Ana-
lytical Fraction 1A is diluted to 10 ml to
place it in the calibration range, Fy = §).

Vo, 1=Total volume of sample solu-
tion {Analytical Fraction 1), ml.

8.4.1.1 If Analytical Fractions 1A amd 2A
are combined, use proportional allquots,

Then make appropriate changes in Equations

28-1 through 28-3 to reflect this appreach.

8.4.2 Analytical Fraction 2A, Beck-Half,

Metals {(except Hg). Calculate separately the

amount of each metal collected in Fraction

2 of the sampling train using the following

equation.

Mu=Ca F: V,

where;

Mu=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
Fractlon 2A as read from the standard
curve, (ug/ml).

Fu=Allquot factor, volume of Sample Frac-
tlon 2 divided by volume of Sample Frac-
tion 2A {see Section §.3.4.)

Eq. 20-2

PL. 60, App. A, Meth. 29

Ve=Totel volume of digested sample solution
(Analytical Fraction 2A), ml {see Sectlon
5.3.4.1 or 5.3.4.2, as applicable).

B.43 Total Train, Metals (except Hg). Cal-
culate the total amount of each of the quan-
tified metals collected int the sampling train
as follows:

M=(Mn - Man) + (Mo — Man)  Eg. 29-3

where:

M;=Total mass of each metal (separately
stated for each metal) collected in the
sampling train, pg.

Mp=Blank correction value for mass of
mietal detected in front-half field reagent
blank, pg.

Muww=Blank correction value for mass of
metal detected in back-half field reagent
blank, pg.

8.4.3.1 If the measured blank value for the
front half (M o) is in the range 0.0 to A" ug
jwhere “A” pg the value determined
by multiplying 1.4 pg/in.2 times the actual
area in in.? of the sample filter], use M g to
correct the emission sample value (Mg, ); if
Mgy exceeds “A"™ pg, use the greater of I ar
u-

-l. “A™ ug.

IL. the lesser of (a) M s, or (b) 5 percent of
M.

If the measured blank value for the black-
half (M) i5 In the range 0.0 to 1 pg, use M
to correct the emission sample value (M w); if
M) exceeds 1 pg, use the greater of [ or II:

1. 1pg.

IL the lesser of (8) Mus or (b} 5 percent of
M.
8.5 Hg in Soaurce Sample,

8.5.1 Analytical Fraction IB; Front-Half
Hg. Calculate the amount of Hg collected in
the front-half, Sample Fraction 1, of the
sampling train by using Equation 29-4;

ER25APS6.005

where:

Hgw=Total mass of Hg collected in the front-
half of the sampling train (Sample Frac-
tion 1), pg.

Qn=Quarrtity of Hg, pg, TOTAL in the ALI-
QUOT of Analytical Fraction 1B 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

its NDTES Nos. 1 and 2), then calculate and
use the total amount of Hg in the 10 ml ali-

quot for Q.

Vi, ;=Total volume of Analytical Fraction 1,
ml

Vna=Volume of aliquot of Analytical Frac-
tion IB analyzed, ml.

8.5.1.2 For example, if & 1 ml aliquot of

Analytical Fraction IB was diluted to 5 mi
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with 0.15 percent HNO; es described in Sec-
tlon 5.4.3 to bring it into the proper analyt-
ical range, and then 1 ml of that 50-ml wa di-
gested according to Sectlon 5.43 and ana-
lyzed, Ve would be 0.02 mL

8.5.2 Analytical Fractions 2B, 3A, 3B, and
3C; Back Half Hg.

8.5.2.1 Calculate the amount of Hg col-
lected in Sample Fraction 2 by using Equa-
tion 29-§:

ER25AP86.006

where:
Hguy=Tatal mass of Hg collected in Sample
Fraction 2, pg.
Quo=Quantity of Hg, pg. TOTAL fin the ALI-
Analytical

QUOT of Fraction ZB selected
for digestion and analysis,

ER2EAPBE.007

where:

Hp:exanc=Total mass of Hg collected sepa-
rately in Fraction 3A, 3B, or 3C, pg.

Qunanc=Quantity of Hg. pg, TOTAL, sepa-
rately, in the ALIQUOT of Frac-
tion 3A, 3B, and SC selected for digestion
and analysts, (see previous notes in Sec-
tions 8.5.1 and 8.5.2 describing the quan-
tity “Q" and calculate similarly).

Vowmso=Volume, separately, of Analytical
Fraction 3A. 3B, or 3C anal; , ml (see
previous notes in Sections B.,5.1 and 8.5.2,
describing the quentity "V and cal-
culate similarly).

Viaaxanc=Total volume, separately, of Ana-
lytical Fraction 3A, 3B, or 3C, ml.

8,5.2.3 Calzulate the total amount of Hg
collected in the back-half of the sampling
train by using Equation 29-7:

Hgun=Hgmz+Hgua +Hpwm+Hgmse  Eq. 20-7

where:

Hgnw=Total mass of Hg collected in the back-
half of the sampling train, pgg.

8.5.3 Total Train Hg Catch, Calculate the
total amount. of HE eollected in the sampling
train by using Equation 29-8:
Hg=(HRo.-Hgnw)+ (Hgw -Hgos)  Fe. 29-8
where:

Hg=Total mass of Hg collected in the sam-
pling train, pg.

Hggr=Blank correction value for mass of Hg
detected in front-half fleld reagent
blank, pg.
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4.52.1.1 For example, if a 10 ml aliquot of
Analytical Fraction 2B is taken and digested
and analyzed (according to Section §.4.3 and
its NOTES Nos. | and 2), then calculate and
use the total amount of Hg in the 10 ml ali-
quot for Qunz.
Viotnz=Total volume of Sample Fraction 2,

ml

Vap=Volume of Analytical Fraction ZB ana-
Llyzed, ml.

8.5.2.1.2 For example, If 1 ml of Analytical
Fraction 2B was diluted to 10 ml with 0.15
percent HND; 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 gs
would be 0.5 ml.

8.5.2.2 Calculate each of the back-half Hg
values for Analytical Fractions 3A, 3B, and
3C by using Equation 28-6:

Hgmw=Blank correction value for mass of Hg
detected in back-half fleld reagent
blanks, pg.

854 If the total of the measured blank
values (Hgas+Hgner) 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, or II:

L 0.6 pg.

IL. the lesser of (&) (HE ew+Hgew). or (B) §
percent of the sample value {(Hgs, +Hgne).

8.6 Individuaml Metal Concentrations in
Stack Gas. Calculate the cancentration of
each metal In the stack gas (dry basis, ad-

Justed to standard conditions) by using

Equation 28-9:
ER25APSE,008

C.=Concentration of a metal In the stack
gas, mg/dscm.

Ky=10-3 mgfug.

M,~Total mass of that metal collected in the
sampling train, pg;-(substitute Hg, for M,
for the Hg calculation).

Vmiety=Velume of gas sample as measured by
the dry gas meter, corrected to dry
standard conditions, dscm.

8.7 Isokinetic Variation and Acceptable

Results. Same as Method &, Sections 6.11 and
8.1, respectively.
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AFPENDIX B—PERFORMANCE SPECIFICATIONS

Performance Specification 1—Specifications and test pro-

cedures for opagity continuous emission monitoring
systems in stationary sources

memm Specification 2—Sperifications and test pro-
cedures for S0 and NO, continuous emission mon-
itoring systems in stationary sources

Performance Specification 3—Spevifications and test pro-
cedures for O; and CO; continuous emisafon mon-
itoring gystems in statipnary sources

Performance Specificution 4—Specifications and test pro-
eednres for earbon monoxide continuous emission

in stationary gources
Performance Spemﬁmﬂon 4A—Spesifications and test
Mmfmmbmmndeemmmhn

tnonitering systems in stationary sources

Performance Specification 5—Specifications and test pro-
cedores for TRS continmous ernission monitoring
systems {n stationary sources

Performance Specification 6—Specifications and test pro-
wﬁnesfmconhmmmﬁsﬂmmtemkorﬁrgsys-
tems in stationary sources

Performance Specification 7—Specifications and test pro-
cedutes for hydrogen sulfide comtimuons emission
monitoring systems in stationary sourees

PERFORMANCE SPECIFICATION |—SPECIFICATIONS AND
Test PROCEDURES FOR OPACTTY CONTINUOUS EMiS-
SION MONITORING SYSTEMS N  STATIONARY
SOURCES

1. Applicability and Principle

L1 Applicebility. This specification comains requine.
ments for the design, performance, and installation of in-
struments for opacity eontinuous emission monitoring sys-
tems (CEMS’a) and data computation for eval-
uating the acceplability of a CEMS. Cerain desipn re-
quueummmdmwmdmesemhlmhedmtbisspeci
ﬁwmmynutapplymnllhm'mdmgm.lnmh
imstances, equivalent design requirements and test proce-
mmayhemdwuhptmappmvulofﬂwmm

PﬂﬁtmmmS]xmﬁmnmI(PSl)npphmmWy
monitors installed after March 30, 1983, Opacity monitors
installed before March 30, 1983, are required to comply
wnhﬂwprowmanﬂmq&mcmﬂsofﬁluuptfor
the following:

(a) Section 4. *'Instllation Specifications.*

{b) Sections 5.14, 5,1.6, 5.1.7, and 5.1.8 of Section §,
**Design and Performance Specifications.™

{¢) Section 6.4 of Section 6 “‘Design Specifications
Verification Procedure.”

An opacity monitor installed befere March 30, 1983,
need not be tested to demonstrate compliaoee with PS 1
unless by regulatory ection other then the pro-
mulgation of F§ 1. If an existing monitor is replaced with
a new monitor, PS 1 shall apply except that the new man-
itor wmay be located at the old measurement location re-
gardless of whether the location mests the requirements of
Section 4. If & new measurement location is to be deter-
mined, the new location shall meet the requirements of
Section 4.

1.2 Principle. The opacity of pariculste matter in
stack emissions is continuously monitored by a meamrre-
ment system based upon the principle of transmissametry.
Light having specific spectral characteristics is projected

from & lamp through the ¢ffluent in the stack or duct, and
the intensity of the projected light is mreasured by a sen-
sor. The projected light is attenuated because of absorp-
tion and scattered by the particulate matter in the efflvent;
the percentage of vigible light attenuated is defined as the
opacity of the emission. Transparent stack emissions that
do not atterwate light will have @ transmittance of 100
percent or an opacity of zaro percent. Opaque stack emis-
siong that attenuate all of the visible light will have a
transmittance of zevo percent or an opacity of 10¢ per-
cent.

This specification establishes specific design criteria for
the transmissometer system. Any apacity CEMS that is
expected to meet this specification ia first checked to ver-
ify that the design specifications ere met. Then, the opac-
ity CEMS is calibrated, installed, and operated for a spec-
ified length of time. During this specified time period, the
system is ovalusted to determine confarmance with the
established performance specifications.

2. Definitions

2.1 Continuous Emission Monitoring System. The
total equipment required for the determination of apacity.
The system consists of the following major suhsystems:

211 Sample Ilnterfave. That portiom of CEMS that
protects the analyzer from the effects of the stack effluent
and alds in keeping the optieal surfaces clean,

2.1.2 Amalyzer. That portion of the CEMS that senses
the pollutant amd generates an output that is a fimetion of
the opscity.

2.13 Data Recorder. That portior: of the CEMS that
provides g penmanent record of the mnalyzer outpt in
terms of opacity, The data recerder may include quto-
matic dats-reduction capabilities.

22 Trensmissometer. That porden of the CEMS that
includes the sample interface and the analyzer.

23 Tmmummmﬁamofimtdmligmmm
is trensmitted through an optical medivm,

24 Opacity. The fraction of imcident light that is at-
temuated by an optical medivm. Opacity (Op) and trans-
nnummc(Tt)mremdbyW[-Tt

25 Optical A logarithmic measure of the
emount of incident light attemuated. Optical densfy (D) is
related to the transmittence and opacity as follows:
D=-logio Tr=-log1o (1-Op).

2.7 Mean Spectral Response. mmlmgthtlmu
the arithmetic mean value of the wavelength disteibution
for the effective spectral response cutve of the transmis-
someter.

28 Angle of View. The angle that contains all of the
radiation detected by the photodetector assembly of the
analyzer at a leve] greater than 2.8 percent of the peak
detectar respanse.

29 Anglc of Projection. The angle that contains all of
the radiation projected from the lamp assembly of the an-
alyzer at @ level of greater than 2.5 percent of the peak
illuminance.

2,10 Span Valwe. The 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 Valwe. The opacity value m
which a calibration check of the CEMS is performed by
simulating &n upscale opacity condition as viewed by the
receiver.
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2.12 Calibration Error, The difference between the
opacity values indicated by the CEMS and the known val-
ues of a series of calibration attenuators (filters or
screens).

213 Zerc Drift. The difforonce in the CEMS cutput
readings from the zero calibation value after a stated pe-
riod of normal continuous gperation during which no un-
scheduled maintenance, repair, or sdjustment tock place.
A calibration value of 10 percent opacity or less may be
psed in place of the zero calibmtion value,

2.14 Calibration Drift. The differsmce in the CEMS
output readings from the upseals calibration value after e
stated period of normal comtimmous cperation during
which no unscheduled maintenance, repair, or adjustment
took place.

215 Response Time. The amount of time it takes the
CEMS to display on the duta recorder 95 percent of a
step change in opacity,

216 Conditioning Period. A period of time (168
bours mininum) during which the CEMS is operated
without any wnscheduled maintenance, repair, or adjust-
ment prior to initiation of the operational test period.

217 Opemtional 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 cffluemt in the light
beam between the receiver and the transmitter of a single-
pass transmissometer, or the depth of effluent between the
wansesiver and reflector of a dovble-pass tramsmis-
someter. Two path lengths are references by this speci-
fication as follows:

2181 Monitatl’mthnsﬁl.'l'iwpa:hlength(d:pﬂi
of effluent) at the insialled location of the CEMS.

2,182 Emission Outlet Path Length. The path length
(depth of effluent) at the location where emissions mre re-
leased to the For noncircular  outlets,
D~(2LW)+(L+W), where L is the length of the outlet
and W is the width of the mutlet, Note that this definition
does not apply to pressure baghorse gutlels with multiple
stacks, side discharge vents, ridge roof monitors, etc.

3. Apparatus

3.1 Opacity Contimuous Emission Monitoring System.
Any opacity CEMS that {5 ¢xpected to meet the design
and performance specifications in Section 5 and g suitable
data recorder, such as an analog sirip chart recorder or
other suitable device {¢.g., digital computer) with an imput
signal range compatible with the analyzer cuput.

3.2 Calibration Attermators. Minimum of three, These
etienuators mast be optical filters or scresns with newtral
spectral characteristics selected and calibrated acconding
to the procedures in Sectioms 7.1.2 and 7.1.3, and of suffi-

cient size to attenuate the eative light beam received by
the detector of the transmissometer.

3.3 Upscale Calibration Value Attennator. An optical
filter with neutral spectral characteristics, a screen, or
ather dovice that produces an opacity value (corrected for
path length, if necessary) that is greater than or equal to
the applicabls 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;

Pamameter Spedfication
Wavelangth fango ..o | 400-700 nm,
Deteclor angle of view ... <10°.
ACHTACY cosmssrsmsrmmsesemmnsnenss | <115 parCENt ransmittanes,
NBS traceable calibration.

4, Installation Specifications

Install the CEMS at & location where the opacity meas-
urements are représentative of the total emissions from
the affected faoility. These requirements can be met as
follows:

4.1 Measurement Location. Select s measurement lo-
cation that is (p) downstream from all particulate control
equipment, (b} where condensed water vapor is not
present, (c) free of interference from ambient light (appli-
cable only if transmissometer i8 responsive to ambient
light), and (d) accessible in order to permit reutine main-
tenance. Accessibility is an important criterion because
casy access for lens cleaning. alignmen! checks, calibra-
tion checks, and blower maintenance wiil help assore
quality data.

4.2 Measutement Path, The primary concemn in locat-
ing a transmissoimeter is determining e location of well-
mixed stack gas. Two factors contribute to complete mix-
ing of emission gases: turbulence and sufficient mixing
time. The criteria listed below define conditions mder
which well-mixed emissions can be expected,

Select a measurement path that pesses through & cen-
troidal area equal to 25 percent of the cross section, Addi-
tional requirements or modifications must be met for cer-
tain locations as follows:

4.2.1 If the location is in a straight vartical section of
stack or duct and is less than 4 equivalemt diameters
downstream from a bend, use a path that is in the plame
defined by the upstream bend (see Figure 1-1).

422 If the location is in a straight venical section of
stack or duct and is less than 4 equivalent dizmeters wp
stream from a bend, use a path that is In the plane de-
fined hy the bend (see Figure 1-2).
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423 If the location is in 8 swaight vertical section of
stack or duct and is less than 4 diameters dewnstream and
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 1If the location is in & horizontal section of duct
and is at least 4 diameters downstream from a vertical
bend, use a path in the hosizontal plane that is between
one-titird and cne-half the distance up the vertical axis
from the boitom of the duct (see Figure 1-4).

425 1If the location is in a horizontal section of duct
and is less than 4 diameters downstreams fram a vertical
bend, use & path in the horizonta! plane that is between
one-half and ¢wo-thirds the distance up the vertical axis
from the bottom of the duct for upwerd flow in the verti-
cal section, and iz between one-third and one-half the dis-
tance up the vortical axis from the bottom of the duct for
downward flow (Figure 1-S}.

4.3  Alternative Locations and Mcasurcment Paths.
Otter locations and paths may be selected
by demonstrating to the Administrator that the average
opacity measured at the alternative location or path is
equivalent to the opacity as d at a location mesl-
ing the criterie of Sections 4.1 and 4.2. The cpacity at the
alternative location is considered equivalent if the average
value measured at the altenative location is within the
range defined by the average measured opacity 110 per-
cen at the location meeting the installation criteria in
Section 4.2, or if the difference between the two average
opacity values is less than 2 percent opacity. To conduct
this demonstretion, measure the opacities at the two loca-
tious or paths for 4 minimum period of 2 hours and com-
pare the results. The opacities of the two locations or
paths may be measured at different times, but must be
measured at the same process opersting conditions. Alter-
native procedures for determining acceptable locations
may be used if approved by the Administrator.
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5. Design and Performance Specifications

8.1 Design Specifications. The CEMS for opacity
shall comply with the following design specifications:

S.1.1 Peak and Mean Spectral Respomses. The peak
and mean spectral responses must occur between $00 nm
and 600 nm. The response at any wavelength below 400
nm or above 700 om shall be less than 10 percem of the
peak spectral response.

5.1.2  Angle of View. The total angle of view shall be
no greater than 5 degrees,

5.03 Angle of Projection. The tota! angle of projec-
tion shall be no greater than S degrees.

5.14 Optical Alignment Sight. Each amalyzer must
provide some method for visually determining that the in-
strument is optically aligned. The method provided must
be capzble of indicating that the unit is misaligned when
an error of +2 pergent opacity occurs due to misalignment
at ¢ monitor path length of 8 meters. Instrumems that are
capable of providing an ebsolute zero check while in op-
eration on @ stack or duct with effluent present, and while
maintaining the same optical alignment during measure-
ment and calibmtion, need not meet this reguirement
(e-g., some **zero pipe’” units).

5.1.5 Simulated Zero and Upscele Calibration System.
Each analyzer must include & calibration system for simu-
lating a zero (or no greater than 10 pereent) opagity and
an upscale opacity value for the purpose of performing
periodic checks of the transmissometer calibration whils
on an operating stack or duct, This calibration system will
provide, as a minimum, a system check of the amalyzer
fternal optics and all electrenic cirouitry including the
lamp and photodetector assembly.

516 Access to External Optivs, Each analyzer must
provide a means of access to the optical surfaces exposed
to the effluent stream in order to permit the mnfaces to
be cleaned without requiring removal of the mit 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 thal provides amtomatic zero com-
pensation for dirt ascumulation on exposed optical sur-
faces, the system must also provide some means of indi-
cating when a compensation of 4 percent opacity has besn
exceeded. This indicator shall be at a location accessible
to the operstor (.3, the data owtput terminal). During the
operational test period, the system must previde some
means (manual or amomated) for detenmining the actum}
amount of zero compensation at the specified 24-hour in-
tervals so that the actual 24-hour zero drift can be deter-
mined (see Section 7.4.1).

5.18 Siotted Tube. For transmissometers that wse
slotted tubes, the length of the slotted partion(s) must be
equal to or greater than 90 percent of the effluent path
length (distance between duct or stack walls). The slotted
tube must be of sufficient size and orientation so as ot
to interfere with the fres flow of efflvent through the en-
tire optieal volume of the transmissometer photodstoctor.
The mamfacturer must also show that the transmis-
someter minimizes light reflections. As a minimum, this
demonstration shall consist of laboratury operation of the
transmissometer both with and without the slotted tube in
position.

Should the operator desire to use a alomed tube design
with & siotted portion equal to or less than 90 percent of
the monitor path length, the operator must demonstrate to
the Administrator that acceptable results can be obtained.
As a minimum demonstration, the effluent opacity shall

be measured uzing both the slotted tube instrument and
another instrument meetling the requirement of this speci-
fication but not of the slotted tube design. The measure.
ments must be made at the same location apd at the same
process operating conditions for a mininmm period of 2
hours with each instrument. The shorter slotted tbe may
be used if the average opacity measured is equivalem to
the opacity measured by the nonsiozted tube design. The
avempgs opacity measured is equivelent if it is within the
opacity range defined by the average opacity valie £10
percent measured by the nonslotted tube design, or if the
difference between the average opacities is less than 2
pereent opagity.

5.1.9 External Calibration Filter Access ({optional).
Provisions in the design of the transmissometer to accom-
modate an external calibration filter assembly are rec-
ommended. An ndequate design would permit occasional
use of external (Le., not intrinsic to the instrument) neu-
tral density filters to essess monitor cperation.

52 Performance Specifications. The opacity CEMS
specifications are listed in Table 1-1.

6. Design Specifications Verificatlon Procedure

These procedures will not apply to all instrumem de-
signs and will require modification in pome cases; slf 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 obtain a cenifi-
cate of conformance from the analyzer manufacturer ag
follows:

6.1 Spectral Response, Obtain datector response, lamp
emissivity, and filter tronsmittance data for the compo-
nents used in the measurement system from their respec-
tive manufactorers, and develop the effective ppectral re-
sponse curve of the transmissameter. Then determine and
report the peak s ! resp length, the mean
spechial response wavelength, and the maximum response
at any wavelength below 400 om and above 700 nm ex-
pressed as a percentage of the peak respanse,

Alternatively, conduct a [abaratory measurement of the
instrument’s spectral response curve. The procedures of
this laboratary ewaluation are subject to approval of the

TABLE 1-1—PERFORMANCE SPECIFICATIONS

Spadifications
. | <3 percent opacity.
%10 seconds.
. | 5188 hgurs.
e gmhcms. ]
6. Callbration drff (24-hour) ... | <2 peroent opacty.
7. Data recorder resolufion .........| <0.5 percent opacity,
«Expressed a5 the sum ghsolute value of the mean
and the absolute value of the confidence coatficlent,
*During the test periods, the

i condifioning and
mummﬁ?mummwwmmmﬂmMymai
al'?\ts.ﬂmand } in B oparation end maintenanos mamy-

6.2 Angle of View. Set up the receiver as specified
by the mamfacturer’s written instouctions. Drew an are
with radius of 3 meters in the horizontal direction. Using
a small (less than 3 cemtimetcrs) nondirectional [ight
source, measure the receiver response at S-centimeter in-
tervals on the arc for 30 centimeters on either side of the




detector centerline. Reopeat the test in the vertical direc-
tion. Then for both the horizontal and vertical directions,
calculate the response of the receiver as a fimction of
viewing angle {26 contimeters of arc with e radius of 3
meters equals 5 degrees), report relative engle of view
curves, and determing and report the angle of view,

6.3 Angle of Projection. Set up the projestor as speci-
fied by the manufacturer’s written instructions. Draw an
erc with & radius of 3 meters in the horizental direction.
Using a small (less than 3 centimeters) photoelectrie light
detector, measure the light intensity at S-cetitimeter inter-
vals on the arc for 30 centimeters on either side of the
light source centerline of projection. Repeat the test in the
vertical direction. Then for both the herizomal and verti-
cal directions, calculate the response of the photoelestric
detector 85 a function of the projection angle (26 conti-
meters of arc with a radius of 3 meters equals § degrees),
report the relative angle of projection curves, and deter-
mine and report the angle of projection.

5.4 OptwaIAﬁgnmmSigln.lnthelabxmymthe
instrument up a8 specified by the manufecturer’s written
instruetions for a monitor path length of 8 meters. Align,
zero, and span the instrument. Ingert an attenuator of 10
percent {nominal opacity) into the instrement path length.
Slwlymisahguﬂaepmjmmnbymtaﬁngnmmla
pasitive or negative shift of 2 percent opacity is obtained
hytlredatatecmdcr Then, following the manufacturer’s

misaligned.
Repent this test for lateral misaligmment of the projector.
Reallgnthemtmcmandfollwth:sampmmhm
checking misalignment of the receiver or retroreflector
unit (Isteral misaligament only).

6.5 Mamfacturer’s Ceatificate of Conformance {glter-
mtive o shove). Obtein from the mamfactorer a centifi-
cate of conformance stating that the firm analyzer ran-
domly sampled from each month’s production was tested
according to Sections 6.1 through 6.4 and satisfuctorily
met all requirements of Section § of this specification. If
any of the requirements were not met, the certificate must
stete that the entire month's amalyzer production was
resampled according to the military stendard 105D sam-
pling procedure (MIL-STD-105D) inspection lcve! II;
was retested for each of the applicable requirements under
Section § of this specification; and was determined to be
acceptable under MIL~-STD-1050) procedures, acceptable
quality level 10, The certificate of conformance wust in-
clude the results of each test performed for the analyzzr(s)
sampled during the month the analyzer being installed
was psoduced.

7. Perfurmance Specification Verification Procedure

Test each CEMS that confurms to the design specifica-
tions (Section 5.1) using the following procedores to de-
termine conformance with the specifications of Table I~
1. These tests arc to be performed using the data retord-
ing system to be employed during monitoring. Prior ap-
proval from the Administrazor is requived if different data
recording systems are used during the performance test
and monitor

7. Preliminary Adjustments and Tests. Before install-
ing the system on the steck, perform these steps or tesis
at the affected facility or in the manufacturer's laboratory.

7.1.1 Equipment Preparation. Set up and calibsate the
CEME for the monitor path length to be used in the in-
gtallation as spesified by the manufacturer’s written in-
struetions, For this specification, the mounting distance
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betwesn the transmitter and receiver/reflector wnit at the
source must be measured prior to performing the calibra-
tions (do not use distances from engineering drawings), 1f
the CEMS hag automatic path length adjustment, follow
the manufacturer's instructions to adjust the signal output
from the analyzer in order to yicld results based on the
emission omtlet path length. Set the instrument and data
recording system ranges 5o thar maximum instrument out-
put is within the span range specified in the applicable
subpart.

Align the instrument s¢ that maximum system

for single pass instrments) on its axis until the point of
maximum instrument response is obiained.

Follow the manufacturer’s instructions to zero and span
the instrument, Perform the zex0 alignment adjustment by
balancing the response of the CEMS so that the simulated
zero check coincides with the ectuz] zero check per-
formed scross the simulated monitor path length. At this
time, measure and record the Indicated upscale calibration
value, The calihration value reading must be within the
required opacity range (Section 3.3).

7.1.2 Calibration Attemuator Selection, Hased on the
span value specified In the applicable subpart, select a
minivmm of tluzeealihmwnauemmm(luw mid, end
high range) using Table 1-2.

If the system is operating with automatic path length
compensation, ealculate the atenuator values required to
ohtain a system response equivalent to the applicable val-
ues shown in Table 1-2; use Equation 1-1 for the conver-
sion. A serics of filters with nominal optical density
{opacity) values of 0,)(20), 0.2(37). 0.3(50), 0.4(60),
0.5(68), 0.5(75), 0.7(80), 0.8(84), 0.9(38), and 1.(90) are
commercially available. Within this limitation of filter
availability, select the calibration atteruators having the
values given in Table 1-2 or having values closest to
those calcutated by Equation 1-1.

Dy=D3 (Ly/L3) Eq, I-I
TABLE 1-2—REQUIRED CALIBRATION
ATTENUATOR VALUES (NOMINAL)
Calibrated attenuator optical density
Span W {equivalont opa? in parenthesis}—
Low-range | Mid-range | High-range
0.US (11) 0.1 (20) 0.2 (37
.1 {20) 0.2 QN 0.3 (50)
0.1 (20} 0.2 (37) 0.3 (5a4)
0.1 (20} 0.3 (50) 0.4 (80)
0.1 {20} 0.3 (30} 0.6 (75)
0.1 {20) 0.4 (50} 0.7 (80)
0.1 {200 0.4 (60)| 0.9 (87.5)

Dy=Nominal cptical density value of required mid, low,
or high range calibration attenuators.

Dy=Desired attenuator optical density output value from
Tahle 1-2 at the span required by the applicable sub-
part,
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Li=Monitar path length.
Lz=Emission outiet path length.

7.3 Anenuator Calibration. Select a laboratory cali-
bration meeting the specifications of
Section 34. Using this calibration spectrophotometer,
calibrate the required filtors or screens, Make measure.
rwents at wavelength intervals of 20 nm or less. As an al-
temative procedure, use the calihmation spectrophotometer
to measure the CLE. Daylight ¢ luminous transmittance of
the attenuators. Check the attemmtors several times, at
different locations on the attermatar,

The atteruator manufacturer must specify the period of
time over which the attenuator values can be considered
stable, as well as any specinl bandling end storing proce-
dures required to enbance attenuator stability. To essme
stability, recheck attenuator values at intervals less than or
equal to the period stability guaranteed by the manufac-
turer. Recheck at Ivast every 3 months, If desired, per-
form the stability checks with an instrument (secondary)
other than the calibration spectrophotometer. This second-
ary instrument must be & high-quality laboratory transmis-
someter or . &nd the same instrumem
must always be used for the stebility checks. If a second-
ary instrument is to be used for swmbility checks, the valus
of the calibrated attenuator must be mensmired on this sec-

instrument immediately following initial calibra-
tion. If over a period of time an attemuator value chamges
by more than +2 percent opacity, recalibrate the attenu-
mmmthecalihm“mspewuphotummermreplmeu
with a new attenuator.

If this procedure is conducted by the filter or screen
manufacturer or by an independent labomatory, obtein
statement certifying the values snd certifying that the
speeified procedute, or equivalent, is used.

10

7.1.4 Calibration Ervor Test. Insert the calibration at-
tenuators (low, mid, and high rangs) in the tansmis-
someter path at or es near the midpoint of the path as fea-
sible. Place the attenustor in the measurement path at a
point where the effluent will be measored; ife., do not
place the calibration attenuator in the instromem howsing.
If the instrument mamufacturer recommends & procedure
wherein the attenuators are placed in the instrument hous-
ing, the manufacturer must provide data showing this al-
temative procedure is acceptable. While inserting the at-
tenuator, assure that the entire beam received by the de-
tector will pass through the attemmtor ard that the sttomu-
ator i3 inserted in a manoer which minimizes intesference
from reflected light. Make a total of five nonconsecutive
readings for each filter. Record the monitoring system
cutput readings in percent opacity (see example Figure 1-
6). Then, if the path length is not adjusted by the meas-
urement system, subtract the actual calibration attenuator
value from the value indicated by the measurcment sys-
tem recorder for each of the 15 readings cobfained. If the
path length is adjusted by the measorement system, sub-
tract the “‘path adjusted™ calibmtion attenuetor valves
from the values indicated by the messurement system re-
corder (the “‘path adjusted”’ calibration attenuator velues
are calculated using Equatien 16 or 1-7). Celculate the
arithmetic mean difference, standard deviation, and con-
fidence coefficient of the five tests at each attenuator
velue using Equations 1-2, 1-3, and 14 (Sections 8.1-
8.3). Calculate the sum of the absolite value of the mean
difference and the absolute value of the confidence coeffi-
cient for each of the three test amenuators: repart these
three values as the calibration error.
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7.1.5 System Response Test Insert the high-range
calibration afteruator in the transmissometer path five
times, and record the time required for the system to re-
spond to 85 percent of final zero and high-renge filter

Insertillus.0055

7.2 Prelininary Field Adjustments, install the CEMS
on the affected facility according to the mamufacturer's
written 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 upon the optical surface located mcross
the dust or stack (i.e.. the retroreflector or photodetector,
as applicable) in accordance with the manufacturer’s in-
structions; verify the alignment with the optical alignment
sight. Under clear stack conditions, verify the zer align-
ment (performed fn Section 7.1.1) by assuring that the
mmomitaring system response for the simulated zero check
coincides with the actual zero measured by the transmis-
someter across the clear stack. Adjust (e zero alignment,
if mecessary. Then. after the affected facility has been
swarted up and the effluent stream reaches normal operat-
ing temperature, recheck the optical alignment. If the opti-

12

valuss (see example Figure 1-7). Then calculate the mean
time of the 10 upscale and downscale tests and report this
value as the sysiem response time.

cal aligrment has shifted, realign the optics. Note: Careful
cansideration should be given to whether 8 *‘clear stack™
condition exists. It is suggested that the stack be mom-
itored and the data output (instentaneous real-time basis)
be examined to determine whether fluctuations from zero
opacity ar¢ ocenrring before a clear stack condition s as-
sumed to exist,

7.2.2 Optical and Zero Alignment (Alternative 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 cammot
practicably be obtained, use the zero alignment cblained
during the preliminary adjustments (Section 7.1.1) before
installing the transmissometer on the stack. After complet-
ing all the preliminary edjustments and 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 stack



in gccordance with the mamufhcturer’s instruction. Verify
the alignment with the optical alignment sight. The zero
alignment conducted in this manner must be verified and
adjusted, if necessary, the first time a clear stack condi-
tion is obtained after the operation test period has been
camplefed,

73 Conditioning Period. Afer completing the pre-
liminary field adfustments (Section 7.2), operate the
CEMS according to the mannfacturer’s instructions for an
initial conditioning period of not less than 168 hours
while the source is operating. Except diring times of in-
strument zero and upscale calibration cheoks, the CEMS
must anzalyze the effluert gas for opacity and produce a
permanent record of the CEMS ontput. During this condi-
tioning periad there nmst be no unscheduted maintenance,
repair, or adjustment. Conduct daily zero calibration and
upscale calibration checks; and, when accumulated drift
exceeds the daily operating limits, meke adjustments and
clean the exposed optical surfaces. The data recorder must
reflect thess checks and adjustments. At the end of the
operational test period, verify that the instrument optical
alignment is correct. If the conditioning period is inter-
rupted because of source brepkdown {record the dates and
times of process sintdown), continue the 168-bour period
following resumption of source operation. If the condi-
tioning period is interrupted because of monitar failure,
vestart the I68-hour conditioning period when the monitor
becomes operational.

74 Operatioml Test Period After completing the
conditioning period, operate the system for an additiona!
168-howr period. The 168-hour operationa] test period
nced not follow immediately after the 168-howr condi-
tioning period. Except during times of instrument zero
and upscale calibration checks, the CEMS must amalyze
the effluent gas for opacity and must produce a permanent
record of the CEMS output. During this period, there will
be no unscheduled maintenamee, repair, or adjustment.
Zero aud calibration adfustments, optical surface cleming,
end optical realignment may be performed (optional) cnly
gt 24-hour imtervals or at such shorter intervals an the
manufactorer’s written instructions specify. Automatic
zero end calibration edjustments made by the CEMS
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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 period is interrupted be- |
cauge of monitor failure, restart the 168-hour pericd when
the itor b perational. During the operational
test period, perform the following test procedures:

74.1 Zero Drift Test. At the outset of the 168-hour
operationa) test poriod, record the initial simulated zero
(or no greater than 10 percent) and upscale opacity nead-
ings (scc example Figure 1-R). After each 24-hour inter-
val, check and record the final zero reading before any
optional or required cleaning mnd adjustment. Zero ant
upscale calibration adjustments, optical surface cleaning,
and optical realignment may be performed only at 24-
bour intervals {or at such shorter intorvals as the manufhe-
turer’s written instructions speeify), but are optional
However, adfustments and cleaning must be performed
when the accumulated zero calibration or upscale calibra-
tion drift cxceeds the 24-hour drift specification (42 per-
cemt opacity). If no adjustments are made after the zero
check, record the final zere veading as the initial zero
reeding for the next 24-hour period. If adjustments are
made, record the zero value after edjustment as the initial
z¢to value for the cext 24-hour period. If the instrument
has an autonmtic zero compensation feature for dirt aceu-
mulation on expased lenses and the zero value cannot be
measured befere compensation is entered, then record the
amount of automatic zoro compensation (as opacity) for
the final zero reading of each 24-hour period. {List the in-
dieated zero values of the CEMS in parcnthesis.) From
for ¢ach 24-hour period. Then calgunlate the arithmetic
mean, standard deviation, and confidence coefficient of
the 24-hour zevo drifl and the 95 percent confidence inter-
val using Equations 1-2, 1-3, and [-4. Calculate the sum
of the ebsolute value of the mean and the ahsolute value
of the confidence coefficient, and report this value as the
24-hour zero drifi.
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742 Upscale Drift Test. At each 24-hour interval,
afwthezmmlxhrmmvalmhasbeenchmkedmdmy
optional or required adiustments have besn mede, check
and record the simuinted upscale calibration value. If no
Wa@in&mmmﬂnhtﬂmh&zﬂmm&nm
this time, record the final upscale calibration value as the
initial upscale value for the next 24-hour period. If an in-
strument span adjustment is made, record the upscals
valweaﬁerxhustmemasﬂsemmal upscale value for the
next 24-hour perfod. From the initinl and final upscals
readings, calculate the upscule calibration drift for each
24-hour period. Thon calculate the arithmetic mean,
starulard doviation, amd confidence coefficient ofthu %4
bour calibration drift and the 95 percent confidence inter-
val using Equations 1-2, 13, and 1-4. Calculate the sum
of the absolute value of the mean and the absolite 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 8 set
of data as follows:

insertilluadB62A

where:
r=Number of data points.
n
& x=Algebraic sum of the individual measure-
mems Xx;,
=]

8.2 Smndard Deviation. Calculate the standard dovi-
ation Sq as follows:

InsertillusB0B2C

8.3 Confidence Coefficient. Calculnte the 2.5 percent
error confidence coefficient {one-tatled), CC. as follows:
insertliug0082D
Where:

0.975=t-value (see Table 1-3).

84 Emor. Calculate the errer (Lo, calibration error,
zero drift, and calitration drif), Er, as follows:

ingertilus0082E

TABLE 1-3—1-VALUES

n 0.875 ne 0.975 n 0.975
2 v | 12708} 7 ... 2.447] 12 2201
< JS— 8 e | 2,385} 13, 2179
4. 2306] 14 . 2.180
5 2.2682| 15 . 2445
6 1 .. 2.228] 16 ... 2131

~'l'hevaluasmlfﬁslahlem glready comacted for n-1 de-
greesof Use n equal to the number of individual val-
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8.5 Conversion of Opacity Velues from Monitor Path
Length to Bmission Outlet Path Length, When the mon-
itor path length ia different 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-
matically caleulated by the monitoring system):

10g(1-Op2)=(Lo/L1) log (1-Op:)

(Eq. 1-6}
D2=(L3/L1) Dy
(Eq. 1-T
Where:
Op; = Opacity of the effluent based upon L ).
Opagity of the effluent based wpon L 2.

Op; =

Ly = Monitor path leagth.

La = Emission cutlet path length.

Dy = Optical density of the effluen based upon L ;.

D; = Optical density of the effiuent hased upon L 2.

9. Reporting
Repqtﬂnfnuawiug[mmmrizeintabﬂarfmnwheﬁ

appropriate).

9.1 General information.

a. Fagility being monitored.

b. Person{s) respomsible for operational and condi-
tioning test periods and affilfation.

¢. Instrument manufacurer,

d. Instrument model pursher

€. Instrument serial mmber.

f. manufagiured.

8. Schematic of moenitoring system measurcment path
Tocation,

h. Monitor pathlength, meters.

i, BEmission outlet pathlength, metors,

J- Systern span valee, percent opacity.

k. Upscale calibration value, pescent opacity,

1. Calibrated Attemuztor values (low, nmL and high
range). peroent apacity.
92 DwguSpemﬁmTestRzmlts.

c. Response above 700 am, pescent of peak.

d. Response below 400 nm, percent of peak.

€. Total angle of view, degrees.

f. Total angle of projection, degrees.

£ Results of optical alignment sight test.

h. Serial number, monthiyear of mamsfacturer for unit
actually tested to show design conformance.

Performance Specification Test Resulta,

a. Calibration ervor. high-range, percent opacity,

b. Calibration error, mid-range, percent opacity,

<. Calibration evror, low-range, percent opacity.

d. Response time, seconds.

€. 24-hour zevo drift, percent opacity,

£. 24-our culibration driﬁ. percent opacity,

g Lens cleanings, clock time,

h. Optical afignment adiustiments, 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-
culntions 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 fails one of the preliminary tests,
make the nccessary corrections and repeat the perform-
ance testing for the failed specification prior to conduct-
ing the operational test period. If the CEMS fulls to meet
the specifications for the operational test period, make the
recossary corrections and repeat the opérational test pe-
riod; depending an the comrection made, it may be nec-
essnrylorepeatﬁmdmguaudprelmmypzrfomme

lI Bibﬂoamﬂhy
Experimental Statistics. Dopartment of Commetve,

Natlonal Bureau of Standards Handbook 91, Paragraph 3
314 1963, pp. 331

12, Performance Specifications for Stationary-Source
Monitoring Systews for Gases and Visible Emissions.
U.S. Environmental Protection Agency. Research Triangle
Park, NC. EPA-G50/2-74-013. Jamuary 1974,

PERFORMANCE SPECIFICATION 2—SPECIFICATIONS AND
TEST PROCEDURES FOR $O2 AND NO. CONTINUOUS
EMISSION MONITORING SYSTEMS IN STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability, This specification is to be used for
evaluating the scceptability of S0; ané NO, cominuous
emission monitoring systems (CEMS's) at the time of or
soon afier installation and whenever specified in the regu-
lations. The CEMS may include, for corsin stationary
sources, & diluent (02 or CO2 ) monitor.

This specification is not designed to evalvate the in-
stalled CEMS performance over an extended period of
time nor does it identify specific calibration tcchniques
and other auxiliary procedures to assess the CEMS per-
formance. The source owner or operator, howsver, is re-
spansible to properiy calibrate, maintin, and operate the
CEMS. To evaluate the CEMS performance, the Adminis-
trator may requive, under Section 114 of the Act, the op-
erator to conduct CEMS performance evaluations at other
times besides the initial test. See §60.13(c).

12 Principle. Installation and measurement location
test procedures, and date reduction procedures ar in-
cluded in this specification. Refercnce 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 a gas
concentration or emission rate. The system consists of the
following major suhsystems:

2.1.1 Sample Interface. That portiom of the CEMS
used for one or more of the following: sample acquisftion,
ssmple transportation, and sample conditioning, er protec-
tion of the monitor from the effects of the stack effluent.

2,12 Pollmant Analyzer. That portion of the CEMS
thmwmﬂwwﬂmpsmdmmmnmpm—
portiona] to the gas concentration.

2.13 Diluent Analyzer (if applicable). That partion of
the CEMS that senses the diluent gas (e.g. COx or Oz)
and gencrates an output proportional to the gas concentra-
tion.

2,14 Data Reconder. That portion of the CEMS that
provides a permanent record of the analyzer output. The
datg recorder may inchude automatic data reduction capa-
bilities.
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22 Point CEMS. A CEMS that measures the gas con-
centration cither at a single point or along a path equal
o or less than 10 percent of the equivalemt dimmeter of
the atack or duet cross section,

2.3 Path CEMS. A CEMS that measures the gas con-
centration along a path greater than 10 percent of the
equivalem diameter of the stack or duct ¢ross section,

24 Span Value. The upper limit of & gas concentra-
tian m range spesified for affected source cat-
egories in the applicable subpart of the regulations.

2.5 Relative Accuracy (RA), The absolue mean dif-
forence between the ges conceptration or emission rate
determined by the CEMS and the value determined by the
RM’s plus tie 2.5 percent crror confidence coefficiem of
& series of tests divided by the mean of the RM tests or
the applicahle emizsion limit,

2.6 Calibmtion Drift (CD). The difference in the
CEMS output readings from the established roference
value after a stated period of operation during which no
unscheduled maintenance, repair, or adjustment took

2.7 Centroidal Area. A concentric area that is geo-
metrically similar to the stack or duct cross section and
is no greater than 1 percent of the stack or duct cross-
sectional area,

28  Represenmative Results. As defined by the RM test
procedwemuhnedmtbxsspmﬁmhm
3 lation and Measuremen! Location Specifications

3.1 The CEMS Installation and Measurement Loca-
tion. Install the CEMS ut an accessible location where the
pellutant concentration or emission refe messurements are
directly representative or can be corrected so as to be rep-
reseatative of the total emissions from the affected facility
or at the measurement location cross section. Then select
representative measurement points or paths for manitoring
in locations that the CEMS will pass the RA test (see
Section 7). If the cause of failure to meet the RA test is
determined to be the measurcruent location and a satisfac-
tory comection technique carnot be established, the Ad-
ministrator may tequire the CEMS to be relacated.

Supgested measurement locations and points or paths
that are mast likely to provide data that 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 diam-
eters downstream from the nearest control device, the
point of pollutant generation, or other peint at which a
change in the polintant concentration o emission rate
may occur and (2) at least s half cquivalent diameter up-
stream from the effiuent exhaust or control device,

312 Point CEMS, It is suggosted that the measure-
ment point be (1) no lass than 1.0 meter from the stack
or dust wall or (2) within or centrally located over the
ceniroidal area of the stack or duct cross section.

3.13 Path CEMS. It is suggested that the effective
measurement path (1) be totally within the inner area
bounded by a line 1.0 meter from the stack or duct wall,
ot (2) have at least 70 percent of the path within the inner
50 percent of the stack or duct cross-sectional area, or (3)
be centrally located over any pant of the cenmroidal area.

3.2 Reference Method (RM) Measurememt Location
and Traverse Points. Select, as appropriate, an aceessible
RM measurement point at least two equivalent diameters
do from the control device, the point of
pollutam generation, or other point st which a change in
the pollutant concentration or eaission ratc may occur,




and at least a half equivalent diameter upstream from the
effluent exhaust or comtrol device. When pollutant con-
centration changes are due solely to dilvent leakage (e.g.,
air heater leakages) and pollutants and dilvents ere simul-
tanecusly measured at the same location, & half diamster
may be used in liew of two equivalent diemeters, The
CEMS and RM locations need not be the same,

Then select traverse points fhat assure acquisition of
represantative samples over the stack or duct cross ses.
tion. The minimum requirements are as fallows: Establish

g ‘‘measurement fine™ that passes through the centroidal
manmlinﬁmdiremanofanycxmdmﬁﬁmtm. It
this line interferes with the CEMS measnrements, displace
the fine up to 30 em (or 5 percent of the equivalent diam-
eter of the cross section, whichever is less) from the cen-
troidal area. Locate three traverse points at 16,7, 50.0, and
83.3 percent of the measimement line. If the messurement
ling s longer then 2.4 meters and pollutant stratification
is not expected, the tester may choass to locato the three
traverse points on the live a1 0.4, 1.2, and 2.0 meters from
the stack or duet wall. This option must not be used after
wel sorubbers or ot pofms where two streams with dif-
ferent pollumnt concentrations are combined. The tester
may select other traverse points, provided that they can
hesimwntoﬂmsaﬁsfammoﬂheAﬂnﬁnimormpm-
vide a representative sample over the steck or duot cross
section. Conduct all necessary RM tests within 3 cm (bt
no less than 3 ¢m from the stack or duct wall) of the tra-
verse points.

4. Performance and Equipment Specifications
4.1 Datz Recorder Scale. The CEMS data recorder re-
sponse range must include zero and a highJovel value,
Thahngh—lmlvalnclschosenbythemmmorop-
erator and is defined as follows:

For a CEMS intended to measure an moontrolled envis-
smn(eg,.sozmmn-mmm&mmletofaﬂuegan
desulfurization unit), the high-level value must be be-
tween 125 and 2 times the average patential emission
level, unless otherwise specified in an applicable subpart
of the regulations. For a CEMS installed to messure con-
trolled emissions or emissions that are in compliance with
an applicable regulation, the kigh-level value must be he-
tween 1.5 times the pollutant concentration comvespending
1o the emission standard level and the span value. If a
lower high-level value is used, the source must lmve the
capability of measuring emissions which exceed the full-
scale limit of the CEMS in accordance with the require-
ments of epplicable regulations.

The data recorder cutput must be established so that the
high-level valuc is read between 90 and 100 percent of
Umdatarecmdsrﬂillmle.(‘ﬂnswa!empmmnmy
not be epplicable 1o digital data recorders.) The calibra-
tion gas, optical filter, or cell values used to establish the
data recorder scale should prodoce the zero and high-level
values. Alternatively, 8 calibration pps, optical fitter, or
cell mnebctwunsommopememnfﬂwlugblwel
valur mzy be used in place of the high-level value pro-
vided the data recorder full-scale requirememts as de-
seribed above are mel.

The CEMS design must also allow the determinstion of
calibration drift at the zero and high-fevel vaiues. I this
is not possible or practical, the design must allow these
determinations to be conducted at a low-level vatue (zero
to 2¢ percont of the high-level value) and at a value be-
tween 50 and 100 percent of the high-level valve. n spe-
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cial cases, if not alteady approved, the Administrator may
approve a single-point calibration-drift detenmination.

42 Calibration Drift. The CEMS calibration must not
drift or deviate from the reference value of the gas cyl-
inder, gas cell, or opticel filter by more than 2.5 percent
of the span value. If the CEMS includes poliutant and dil-
uent monitors, the calibration drift must be dstermined
separmely for each in terms of concentrations (see PS 3
for the diluen specifications).

4.3 The CEMS RA. The RA of the CEMS mmust be
no greater than 20 percemt of the mean value of the RM
mdammmafthemitsaftbnmmimmﬁardm
10 percent of the applicable standard, whict is great-
er. For SOz emission standards between 130 and 86 ng/
J(0.30 and 0.20 Ivmillion Bw), use 15 percent of the ap-
plicable standard; below 86 ng/! (0.20 Imillion Btu), use
20 percent of emission standard.

3. Performance Specificatian Test Procedure

5.1 Pretest Preparation. Instell the CEMS, prepare the
RM test site acearding to the specifications in Section 3,
and prepare the CEMS for opesation aecording to the
menufacturer's written instructions,

52 Calibration Drift Test Period. While the affected
facility is operating at more than $0 percent of normal
load, or ns specified in an applicable subpart, determine
the magnitude of the calibration drift (CD) once each day
(at 24-hour intervals) for 7 consecutive days according 10
the procedure given in Section 6, To meet the require-
ment of Section 4.2, nene of the CD's must exceed the
specification.

53 RA Test Period. Condust the RA test eccording
to the procedure given in Section 7 while the affected fas
cility is cperating Bt more than 50 percent or normal load,
or as specified in an applicable subpart. To meet the spec-
ifications, the RA must be equal to or less than 20 per-
cent of the mean value of the RM test data in tenms of
the units of the emission standard or 10 percent of the ap-
plicable standard, whichever is greater. For instnuuents
that use cammton components fo measure more than one
effluent ges constitnent, 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.

TheRAmmayhewmﬁmnddmngtthDmPe
riod.

6. The CEMS Calibration Drift Test Procedure

The CD measurement is to verify the ability of the
CEMS to conform to the established CEMS calibration
used far detenmining the emission concentration or emis-
sion rate. Therefore, if periodic eutomatic or manual ad-
Jjustments are made to the CEMS zero and calfbration set-
tings, conduct the CD test immediately before these ad-
Jjustments, or condurt it in such & way that the CD can
be determined.

Conduc? the CD test at the two points specified in Sae-
tion 4.1. Infroduce to the CEMS the reference gases, gan
cells, or oplical filters (these meed not be certified).
Record the CEMS response end suhtract this valve from
the reference value (see example data sheet in Figure 2-
1}

7. Relative Accuracy Tesi Procedure

7.1 Sampling Strategy for RM Tests. Conctct the RM
tests in such a way that they will yield results representa-
tive of the emissions frem the source and can be cor-
related to the CEMS data. Although it is preferable o
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conduct the diluent (if applicable), moisture (if needed),
and pollwant m 1ents simult ly. the diluem
and pwisture measurements that are laken within a 30- to
S0-minute period, which includes the pollutant measure-
ments, may be used to calculate dry pollutart concentra-
tion and emizsion rate.

In order to correlate the CEMS and RM data properly,
mark the begiming and end of each RM test period of
each mn (including the exact time of the day) on the
CEMS chart recordings or other permanent recard of om-
put. Use tie following strategies for the RM tests:

7.1.} For integrated samples, e.g, Method 6 and
Method 4, make a sample traverse of al least 21 minutes,
sampling for 7 minutes at each traverse point.

7.1.2  For grab samples, ¢.g., Method 7, take one sam-
ple at each traverse point, scheduling the grab samples so
that they are taken simulemeously (within a 3-minute pe-
ried) ar are an equal interval of time spart over a 21-
mimute {or less) period. A test run for grab samples must
be mads up of at least three separate measurements,

Norte: At times, CEMS RA tests are conducted during
mew source performance standards performance tests. In
these cases, RM results obtained during CEMS RA tests
may be used to determine compliance as long as the
souree and test conditions are consistent with the applica-
ble regulations.

72 Correlation of RM and CEMS Data. Correlate the
CEMS end the RM test datn 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 rats for each pollutant RM test pe-
riod. Considsr systemn response lime, if important, and
confirmn that the pair of results are on & consistent mois-
ture, temperature, and diluent concentration basis, Then,
compare cach imegrated CEMS value against the cor-
responding average RM valug. Use the following guide-
lines to make these

7.2.1 If the RM has an integrated sampling technique,
make a direet comparison of the RM results and CEMS
integrated average value,

722 If the RM hus a grab sampling techniqus, firat
average the results from all grab samples taken during the
test run and then compare this everage valoe against the
integrated value obtained from the CEMS chart recording
or cutput during the run. If the pollutent concentration #s
varying with time over the run, the tester may choose lo
use the erithmetic average of the CEMS valne ded

Then calculate the mean of the difference, standard devi-
atien, confidence coefficient, and CEMS RA, using Equa-
tions 2-1, 2-2, 2-3, and 2-4.
8. Equations

8.1 Arithmetic Mean. Calculate the arithmetlc mean
of the difference, d, of n data set as follows:

Insortlius, 1A

Where:
r=Number of data points.

Insertiius. 2A

When the mean of the differences of pairs of data is cal-
culated, be sure to correct the data for moisture, if appli-
cable.

8.2 Standard Deviation. Caleulate the standard devi-
ation, Sg, as follows:

Insertillua.3A

8.3 Confidenoe Coefficient. Calculate the 2.5 percent
error confidence coefficient (one-miled), OC, as fellows:

Insertlilus.4A

Where:
togrs=t-value (see Table 2-1)

TABLE 2-1—-VALUES

n lasrs ne togns ns losrs
2 12.706 7 2447 12 2201
3 4.303 B 2385 13 2179
4 3.182 8 2.306 4 2.160
8 2776 10 2.262 15 2145
6 2.571 1 2.228 18 2931

at the time of each gmb

7.3 Number of RM Tests. Conduct a minimum of
nine sets of all pecessary RM tests. Conduct each set
within a period of 30 to 60 minutes,

Note: The tester mey choese 10 perform more than
pine sets of RM tests. If this option is chosen, the tester
may, at his discretion, veject 8 maximum of taree sets of
the test results so long as the total number of test resulis
used to determine the RA is greater than or equal to nine,
bat he must repart afl data inshwding the rejected data.

74 Reference Methods, Unless otherwise specified in
un applicable subpant of the regulations, Methods 3B, 4,
6, and 7, or their approved elternatives, are the reference
methods for diluent (O; and COy), moisture, SOz, aml
NO,, respectively.

7.5 Calculations. Summarize the results on a data
shect. An example is shown In Figure 2-2. Calculate the
mean of the RM valugs, Caltulate the arithmetic dif-
ferences between the RM end the CEMS outpmt sets.

+The values in this table are already comredted for n-1 de-
grees of freedom, Lisa n equal to the number of individua) val-
uss.

84 Relative Accurecy. Caleulate the RA of a set of
data as follows:

Insartillus. 5A

Where:

Jd=Absolute value of the mean of differences (from
Equation 2-1).

[CCi=Absalute value of the confidence coefficient (from
Equation 2-3).

RM=Average RM valve or applicable standard.

9. Reparting

Al a minimum (check with the appropriate regional of-
fice, or State, or local agency for additional requirements,



if any) summarize in tabular form the results of the CD
tests and the relative accuracy tests or alternative RA. pro-
cedure ag appropriate. Include all data sherts, calculations,
chatts (recards of CEMS responscs), cylinder gas con-
centration certifications, and calibration csll response cer-
tifications (if applicable), necessary to substantiste that
the performance of the CEMS met the performance speci-
fications.
). Alternative Proceditres

10.1 Alternative to Relative Al Procedure in sec-
tion 7. Paragraphs 60.13(7) (1) and (2) contain criteria for
which the reference method relative accuracy may be
waived end the following procedure substituted.

16.1.1 Conduct o complete CEMS status check follow-
ing the manufecturer’s written instructions, The check
should include operation of the Light source,

ipe operation,
calibration gas valve operations, ctc.), sample filters, sam-
ple line heaters, moisture traps, and other related fone-
tions of the CEMS, as applicable. All pants of the CEMS
shall be functioning properly before proceeding to the al-
temative RA procedure,

10.1.2 Challenge each monitor (both pollutant and dilu-
ent, if applicable) with cylinder gases of known con-
centrations or calibration cells that produce known re-
sponses al two messurenent paims within the following
ranges:

MEASUREMENT RANGE
Messwement| P Diluant monitar for
point monitor co, o,

T wescesmmarrenss | 20-30 per- | 6-8 percent | 4-8 percent
oarnt of by voluma. | by volume.
&pan value.

2 csssrrmrnns | 50-60 por- | 10-14 per- | 8-12 parcent
cent of cent by by volume.
span value.| volume.

Use a scparate cylinder gas or calibration ¢ell for meas-
urement points 1 and 2. Challenge the CEMS and record
the wsponses thres times at each measurement point. Do
nol dilte ges from a cylinder when challenging the
CEMS. Use the average of the three responses in deter-
mining relative ecouracy.

Operate cach monitar in its normat sampling mode as
nearly as possible, When using cylinder gases, pass the
cylinder gns through all fiiters, scrubbers, conditioners,
and other monitor used during nomaal sam-
pling and es wuch of the sampling probe as practical.
When using calibration cells, the CEMS components used
in the nommal sampling mode should not be by-passed
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during the RA determination. Thess include light sonrces,
lensag, detectors, and reference cells. The CEMS should
be challenged at each measurement point for & sufficiem
period of time to assure adsorption-desorption reactions
on the CEMS surfaces have stabilized.

Use cylinder gases that have been certified by compari-
son to National Buresu of Standards (NBS) gaseous
standard reference material (SRM) or NBS/EPA-approved
gas mamfacturer’s certified reference material (CRM)
{See Citation 2 in the Bibliography) following EPA
traceability protocol Number 1 (See Citation 3 in the Bib-
liography). As an alternative to 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 calibwation cells certified by the manufacturer to
produce a known responss in the CEMS. The cell certifi-
cation procedure shall include determination of CEMS rs-
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
& laboratory sourcs simulstor or through extended tesis
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-
cedure is subject to approval of the Administrator.

10.13 The differences between the known concentrs-
tons of the cylinder gases amd the comcentrations indi-
cated by the CEMS are nsed to assess the accuracy of the
CEMS.

The calculetions end limits of acceptable relative accu-
racy (RA) are as follows:

(a) For pollwtam CEMS:

d
RA= ' —— xID0 *  <I5 percent

Where:

d=Difference between response and the known concentra-
ton/response.

AC-The known concentration/response of the cylinder
gas or catfbration cell.

(b) Fer diluent CEMS:

RA=[d] £ 0.7 percent O3 ar CO4, as applicable,

NOTE: Waiver of the relative gccurecy test in favor of
the altemative RA proccdure does not preclude the re-
quiremnents to complete the calibmatien drift (CD) tests nor
amy other requirements specified in the epplicable
regulation(s) for veporting CEMS data and performing
CEMS drift checks or audits.
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from US. Enmmmmtal Protection Agency, Emission
Standards and g Division (MD-19}, Research
Triangle Park, NC 2771 1.

PERFORMANCE  SPECIFICATION 3—SPECIFICATIONS AND
TEST PROCERURES FOR O AND CO2 CONTINUOUS
EMISSION MONITORING SYSTEMS IN STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability. This specification is t0 be used for
evaluating acceptability of O; end COz contimeous emis-
sion monitoring systems {(CEM's} at the time of or soon
after installation and whenever specified in an applicable
subpart of tie regulations. The specification applies to Oz
or €03 monitors that ere not incloded under Performance
Specification 2 (PS 2).

This spesification is not designed to evaluate the in-
stalied CEMS performance over an extended period of
time, nor does it identify specific calibration technigues
and other amxiliary procedures to assess the CEMS per-
formence. The source owner or operator, however, is 1~
sponsible to calibrate, maintain, and operate the CEMS
properly. To evaluate the CEMS performance, the Admin-
istrator may require, under Section 114 of the Act, the op-
crator to conduct CEMS performance evaluations in addi-
ﬂonm:hemiualm.SeeSectmnﬁDls(c).

ts, and bibliography are the same as
in PS 2, Sections 2, 3, 5, 6, 8, 9, and 10, and abso apply
to Oz and CO; CEMS’s under this specification. The per-
formance and equipment specifications and the relative
acouracy (RA) test procedures for Oz and CO; CEMS do
not differ feom those for SOz and NO, CEMS, cxcopt as
noted below.
1.2 Principle. Reference method (RM) tests and cali-
bration drift tests are conducted to determine conformance
of the CEMS with the specification.

2. Performance and Equipmeni Specifications

21 Jostrument Zero and Span. This specification is
the same as Section 4.1 of PS 2.

22

22 Calibretion Drift. The CEMS calibration must not
drift by mere than 0.5 percent Oz or CO; from the ref-
erence value of the gas, gas ccll, ar optical filter.

2.3 The CEMS RA. The RA of the CEMS must be
no greater than 20 percent of the mean value of the RM
test data or 1.0 percent Oz or €Oz , whichever is greater.
3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests, Conrclation 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 alternative 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 SOURCES

V. Applicabiiity and Princivle

LI Applicability, This specification is to be used for
evaluating the acceptability of carbon momoxide (CO)
mnummusemmsmmnﬁmugsym(CEMS)nﬂw
time of or soon after installation and whenever specified
in an applicable subpart of the regulations.

This specification is not designed to ¢vahmte the in-
stalled CEMS performancs over an extended perfod of
time nor does it idemify specific celibration technigues
mdnthuanxiliarypswedmlomCEMSpw[m—

ance, The source owner or operator, however, is respon-
s:bletocahlsme maintain, and operete the CEMS. Teo
evaluate CEMS performance, the Administeator may e~
quire, under section 114 of the Act, the scurce owner or
operator to conduct CEMS performance evaluations at

other times besides the initial test. See §60.13(c).

The definitions, installation specifications, test proce-
dures, data reduction procedures for determining calibra-
tion drifts (CD) and relative (RA), and i
of Performance Specification 2 (PS 2), Sections 2, 3, §,
6. 8. and 9 apply to this specification,

1.2 Principle. Reference method (RM), CD, and RA
tests ate conducted to determine that the CEMS conforms
to the specification.

2. Perfe and Equipment 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 musl not
drift or devinte from the reference value of the calibmtion
g%, gas cell, or optical filter by more than S percent of
the established span value for 6 out of 7 test days (e.g.,
the established spam value is 1000 ppm for subpant J af-
fected facilitics).

23 Relative Accuracy, The RA of the CEMS shall be
no greater than 10 percem of the mean velue of the RM
test data in tenns of the umits of the emission standard or
$ percent of the applicable standard, whichever is greater.
3. Relasive Accuracy Test Provedure

3.1 Sempling Strategy for RM Tests, Correlation of
RM and CEMS Data, Number of RM Tests, and Calcula-
tions. These are the same as PS 2, Sections 7.1, 7.2, 7.3,
and 7.5, respectively,

32 Reference Methads, Unless otherwise specified in
&m applicable subpart of the regulation, Method 10 is the
RM for this PS. When ewvalvating nondispersive infrared




comtinucus emission analyzers, Method 10 shall use the
alternative interference trap specified in section 10.1 of
the method. Method 10A or 10B is an ecceplable alter-
native to method 10,

4. Bibliograpty

L. Ferguson, B.B. RE. Lester, and W.J. Mitchell.
Field Evaluation of Cerbon Monoxide and Hydrogen Sul-
ﬁdeCmmmmEunssmMommmanDilReﬁ:my
U.S. Environmemal Pro R h Triangle
Park, NC. Publication No. EPA—GDIM—-SZ—O% August
1982, 100 p.

2 Repp, M, Evaluation of Contimrous Monitors for
Carbon Monoxide in Stationary Sources. US, Envirop-
mentel Protection Agency. Research Triangle Park, NC.
Publication No. EPA-60072-77-063. March 1977/ 155 p.

3. Smith, F, DE. Wagoner, and R.P. Danovan.
Guidelines for Development of a Quality Assumance Pro-
gram: Volume VIII--Determination of CO Emissions
from Statisiary Seurces by NDIR Spectrometry, U.S, En-
vironmental Protection Agency. Research Triangle Park,
NC. Publication No, EPA-G50/4—74-005-h, February
1975. 96 p.

PERFORMANCE, SPECIFICATION 4A—SPECIFICATIONS AND
TesT PROCEDURES FOR CARBON MONDXIDE CON-
TINUOUS EmMISSiON MONITORING SYSTEMS IN STA-
TIONARY SOURCES

1. Applicability and Principle
1.1 Applicability.
LL1 ‘I'lussmfimtmn:smbemdfm'evalwhg
the ecceptability of carbon menoxide (CO) continuous
msmmnmrhgsyﬂm(m;)mthemufw

112 This specification is not designed to evaluate
the installed CEMS over an extended period
ofnmenordoesuidemﬁrspemﬁcmhbmnmtachniqm
and other auxiliary procedures w assess CEMS perform-
anse. The source owner or operator, however, is respon-
sible to calibrate, maintain, and operate the CEMS. To
evalumte CEMS performance, the Administrator may re-
quire, under section 114 of the Act, the source awner or
operator to conduct CEMS performance evaluations al
other times besides the initial test. See §60.13(c).

LL3 The definition, installation spemfmtim test

data rednction procedures for
calibration drifts {CD) and relative accuracy (RA), ond re-
porting of Performance Specification 2 (PS 2), sections 2,
3, 5, 6, 8, and 9 apply to this specification,

1.2 Principle. Reference method (RM), €D and RA
tests are comiucted to determine that the CEMS conforms
to the specification,

2. Performance and Equipment Specifications

2.1 Date Recorder Scale. This specifisation is the
samo 83 section 4.1 of PS 2. The CEMS shall bo capable
of measuring emission levels under normal conditions and
under periods of short-duration peaks of high concentrs-
tions, This dual-renge capability may be met using two
wpamemlyws.mwfarmhmuge or by using dnal-
range units which have the capability of measuring both
levels with a single unit. In 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
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automatically. The CEMS recorder range mmst include
zero and a high-level value.

For the low-range 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, For
the high-range scale, the high-level value shall be set at
2009 ppn, 8s a minimum, and the range shall include the
level of the span value. There shall be no concentration
gap between the low- and high-renge scales.

2.2 Imerference Check. The CEMS must be shown to
be free from the effects of any interferences.

23 Response Time. The CEMS response time shall
not exceed 1.5 min to achieve 95 percent of the final sta-
ble value,

24 Calibratien Drift. The CEMS calibration omwst not
drift or deviate from the veference value of the calibration
ges, gas cell, or optical filter by more than § percent of
the established span value for 6 out of 7 test days.

2.5 Relative Accuracy. The RA of the CEMS shall be
ro greater than 10 percent of the mean value of the RM
test datn in torms of the units of the emission standard or
5 ppm, whichever is greater. Under conditions where the
average CO emissions arc less than 10 percent of the
standard, a cylinder gas audit may be performed in place
of the RA test to determine compliance with these limits.
In this cese, the cylinder gas shall comain CO in 12 per-
cent carbon dioxide as an interferance check. If this op-
tion is exercised, Method 10 must be used to verify that
emission levels are less than 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 system is checked with this procedure
including applicable sample extraction end transport, sam-
ple conditioning, gas analyses, and data recording.

Introduce zero gas inte the system. For exiractive sys-
tems, the calibration geses should be introduced ar the
probe as near 1o the sample lovation as possible. For in-
situ systems, introduce the zero gas at the sample inter-
face so that all components ective in the analysis arc test-
ed. When the system ouipul has stabilized (no change
grealer than | percent of full scale for 30 sec), switch to
monitor stack effluent and wait for a stable value. Record
the time (upseale response time) required to reack 95 per-
cent of the final stable value. Next, introduce 2 high-level
calibration gas and repeat the pracedure (stabilize, switch
themmple.mhilmmd).kepeaﬂhecntmpmwdm
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 Accwracy Test Procedure

4,1 Sampling Strategy for RM Tests, Correlation of
RM and CEMS Dats, Numtber of RM Tests, and Caloula-
lions. These are the same as PS 2, seetions 7.1, 7.2, 7.3,
and 7.5, respectively.

42 Keference Methods, Unless otherwise specified in
&n applicable subpart of the regulation, Metkod 10 is the
RM for this PS. When evaluating nondispersive infrared
continueus emission analyzors, Method 10 shall use the
alternative imterference trap specified in section 10.1 of
the method. Method 10A ar 10B is an scceptable alter-
native to Method 10
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3. Bibliography

1. Same 2s in Performance Specification 4, section 4.
2. *Gaseous Continuous Emission Monitoring Sys-
tems—Performance  Specification  Guidelines for SOz,
NO., CO2, Oz, and TRS."” EPA-450/3-82-026. 11.S. En-
Protection Agency, Technical Support Divi-

ston (MD-19). Research Triangle Park, NC 27711,

PERFORMANCE  SPECIFICATION 5--SPECIFICATIONS AND
TEST PROCECURES FOR TRS CoNTINUOUS EMISSION
MONITORING SYSTEMS IN STATIONARY SOURCER

\. Applicability and Principle

1.1 Applicability. This specification is to be used for
evaluating the acceptability of total reduced sulfir (TRS)
end whenever specified in en applicable subpart of the
regulations. (At present, these performance specifications
do not apply to petrolenm refineries, subpart J.) Sources
affected by the promulgation of the specification shall be
d 1 year beyond the p Igation date to install,
operate, and test the CEMS, The CEMS's may fnclude Oz
monitors which are subject to Performance Specification
3 (PS3).

The definitions, installation specifications, test proce-
dures, and data reduction procedures for determining cali-
bration drifts (CD's) and relative accrracy (RA), and re-
porting of PS 2, Sections 2, 3, 4, S, 6, §, and 9 also apply
ta this specification and must be consulted. The -
ance and cquipment specifications do ot differ from PS
2 except as listed below and are included in this speci-
ficatian,

1.2 Principle. The CD and RA tests are conducted to
determine conformance of the CEMS with the specifica-
tion,

2. Performance and Equipment Specifications

21 Instnoment Zoro end Span. The CEMS resorder
span must be set at 90 10 100 of recorder full-
scale using a span level between 1.5 times the pollutent
concentration  corvespanding to the emissien stendard
level and the span velve. The CEMS design shall also
allow the determination of calibration at the zero level of
the calibration curve. If zero calibration is not possible or
is impractical, this determination may be conducted at 2
low level (up to 20 percent of span velue) poinmt. The
conponents of an ecceptable permeation tube system are
listed on pages 87-94 of Citation 4.2 of the Bibliography.

2.2 Calibration Drift. The CEMS detector calibration
must not drift or deviate from the referonce vaive of the
calibration gas by more than 5 percemt (1.5 ppm) of the
established span value of 30 ppm for 6 out of 7 test days.
If the CEMS inclddes pollutant end dilvent monitors, the
CD must be determined separately for each in tenus of
concentrations (see PS 3 for the diluent specifications).

2.3 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) test data in terms of
the units of the emission standard or 10 percent of the ap-
plicable standard, whichever is greater.

3. Relative Accuracy Test Procedure

3.) Sempling Strategy for RM Tests, Comelation of
RM and CEMS Data, Number of RM Tests, and Caleuls-
tions. This is the same as PS 2, Sections 7.1, 7.2, 7.3, and
7.5, respectively. Note: For Method 16, a sample is made
up of at least three separste injects equally spaced over
time, For Method 16A, a sample is collected for at least
1 hour.

1,

24

3.2 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.

4. Bililiograpky

1. Departmem of Commerce. Experimental Statistics.
National Bureau of Standards. Haundbook 91, [963. Para-
graphs 3-3.1.4, p. 3-31.

2. A Guide to the Design, Maintenance and Operation
of TRS Monitering Systems. National Council for Air and
Stream Improvement Technical Bolletin No. 89. Septom-
ber 1977,

3. Observation of Field Performance of TRS Monitoss
on a Kmaft Recovery Fumace. National Council for Alr
and Stream Improvement Technical Bulletin No. 91. Jan-
vary 1978,

PERFORMANCE  SPECIFICATION &—SPECIFICATIONS AND
TEST PROCEDURES FOR CONTINUOUS EMISSION
RATE MOMTORING SYSTEMS IN STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability. The applicability for this specifica-
tion is 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 spenﬁcanous,pa-fmnanccspm
fication test procedure, data reduction
porﬁngreqwememofl’SZ.SemonS.S.&md?
apply to this specification,

1.2 Principle. Reference method (RM), calibration
drift (CD), and relative accuracy (RA) tests are conducted
to determine that the CERMS conforms to the specifica-
tion.

2. Definitions

The definitions are the same as in Section 2 of PS 2,
except that this specification refers to the continuous
emission reic monitoring system rather than the comtinu-
ous emission monitoring system. The following defini-
tions are added:

2.1 Comtimwus Emission Rate Monitoring System
{CERMS). The total equipmem required for the deter-
mination and recording of the pollutant mass emission
ate (in terms of mass per unit of time).

22 Flow Ratc Semsor. That portion of the CERMS
that senses the volumetric flow rate and generates an out~
put proportianal to flow rate. The flow rate sensor shall
bave provisions to check the €D for each flow rate pa-
rameter that it messures individually {e.g., velocity pres-
sure).

3. Performance and Equipment Specifications
3.} Data Recorder Scale. Same as Section 4.1 of PS

2

3.2 CD. Since the CERMS includcs analyzers for sev-
eral measurements, the CD shall be determined separately
for each analyzer in terms of its apecific meamuement.
The calibsation for each analyzer used for the measure-
ment of flow rate except a temperatere analyzer shall not
drift or deviate from either of its reference values by
more than 3 percent of 1.25 times the aversge potential
absolute valuc for that measurement. For 2 temperatire
analyzer, the specification is 1.5 percent of 1.25 times the




average potential abselute temperature. The CD specifica-
tien for each analyzer for which other PS's have been es-
tablished (¢.g., PS 2 for SO end NO,), shall be the same
as in the applicable PS.

3.3 @ERMS RA. The RA of the CERMS shull 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,
af 10 percent of the applicable standard, whichever is
greater.

4. CD Test Procedure

The CD meamurements are to verify the ability of the
CERMS to conform to the established CERMS calibra-
tiohs used for determnining the emission rate. Therefore, if
perindic automatic or manual adjustments are mads to the
CERMS zero and calibration gettings, conduct the CD
tests immedintely before these adjustments, or conduet
them in such a 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 other parameters that ere sclectively measured by the
CERMS (e.g., velocity pressure), use two apalogous val-
ues: onc that represents zzr0 to 20 percent of the high-
level value (a value that is between 1.25 and 2 times the
aveage potential value} for that parsmeter, and one that
represents 50 to 100 pereent of the high-level value. In-
troduce, or activate intermally, the reference signals to the
CERMS (these nead oot be certified). Record the CERMS
response to each, and subtract this value from the respec-
tive reference value (sce cxample data sheet in Figure 6-
113

3. RA Test Procedure

§.I Sampling Strategy for RM's Tests, Correlation of
RM and CERMS Data, Number of RM’s Tests, and Cal-
culations. These are the same es 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 62, The RA test
mzy be conducted during the CD test period.

52 Reference Methods (RM's). Unless otherwise
specified in the applicable scbpant of the regulations, the
RM for the pollutant gas is the appendix A method that
Lsmwdfcrcompﬁamnmpurposcs.otmapprmdal-
termatives. Methods 2, 2A, 2B, 2C, or 2D, ss spplicable
are the RM's for the determination of volumetric flow
rate.

6. Biblivgraphy

1. Brocks, E.F., E.C. Beder, C.A. Flegal, D). Luciani,
anﬂR.WﬂthommsMeamemmofTomlGas
Flow Rate from Stutionary Sources, U.S, Enviommental
Pratection Agency. Research Triengle Park, NC. Publica-
ticn No, EPA-630/2-75-020. February 1975, 248 p.

PERFORMANCE SPECIFICATION 7—SPECIFICATIONS AND
TEST PROCEDURES FOR HYDROGEN SULFIDE CON-
TINUGUS EMISSION MONITORING SYSTEMS IN STA-
TIONARY SOURCES

1. Applicability and Principle
L1 Applicability. 1.1.1 This specification is to be
vsed for evaluating the acceptability of hydrogen sulfide
(H2S) continuous emission monitoring systems (CEMS's)
at the time of or soon afier installation and whenever
specified in an applicable subpart of the regulations.
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1.1.2 This specification is not desigred to evaluate
the installed CEMS perforimance over an extended period
of time nor does it identify specific calibration techniques
and other anxiliary procedures to assess CEMS perfom-
ance. The source owner ar aperator, however, is respon-
sible to calibmte, maintain, and operate the CEMS. To
evaluate CEMS performance, the Administrator may re-
quire, under Section 114 of the Act, the source owner ar
operstor to conduct CEMS performanse evaluations at
ather times besides the initial test. See §60.13{c).

L13 The definitons, installation specifications, test

data reduction procedures for determining
calibration drifts (CD) and relative accuracy (RA), and re-
porting of Performance Specification 2 (PS 2), Sections 2,
3, 8, 6, &, and 9 apply to this specification.

12 Principle. Reforence method (RM), CD, and RA,
tests are conducted to determing that the CEMS conforms
1o the specification,

2. Performante and Equipment Specifications

2.1 Instrumeni zero and span. This specification is
the same as Section 4.1 of PS 2.

2.2 Calibration drifi. The CEMS calibration must not
drift or deviate from the reference value of the calibration
gas or reference source by more than 5 percent of the es-
tablished span value for 6 ont of 7 test dpys (e.g., the es-
tablished span value i8 300 ppm for subpart J fuel gas
combustion devices).

23 Relative aecuragy. The RA of the CEMS shall be
no greater than 20 percent of the mean valne of the RM
teat data in 1¢rms of the units of the emission standard or
10 percent of the applicable standard, whichever is great-
e

3. Relative Acevracy Test Procedure

3. Sampling Strategy for RM Tests, Correlation of
RM and CEMS Data Number of RM Tests, and Calenla-
tions. These are the same as that in PS 2, §7.1, 7.2, 7.3,
and 7.5, respectively.

3.2 Reference Methods. Unlese otherwise specified in
an applicable subpart of the regulation, Method 11 is the
RM for this PS.

4. Bibliography

1. US. Envirommental Protection Agency. Standards of
Performance for Mew Stationary Sources; Appendix B;
Performance Specifications 2 and 3 for §02, NO., CO,,
and O Contimueus Bmission Monitoring Systems; Final
Rule. 48 CFR 23608. Washington, DC, U.S. Government
Printing Office. May 25, 1983.

2. US, Govermnent Printing Office. Gaseous Continu-
ous Emission Monitoring § Speci-
fication Guidelines for §03, NO,, CO;, 02, and TRS,
US. Enviromnental Protection Agency. Washington, DC,
EPA-450/3-82-026. October 1982, 26p,

3. Maines, G.D., W.C. Kelly {Scott Environmental
Technology, Inc.), and J.B. Homolys. Evaluation of Mon-
itors for Measuring H,S in Refinery Gas. Prepared for the
U.S. Environmeonts) Protection Agency. Research Triangle
Park, NC, Contract No. 68-02-2707, 1978, 6) p.

4. Ferguson, BB, RE. Lester (Harmon Engincering
and Testing), and W.J. Mitchell. Field Evalustion of Car-
bon Monoxide and Hydrogen Suifide Continuous Emnis-
sion Monitors at an Qil Refinery. Prepared for the 1S,
Environmental Protection Agency. Ressarch Triangle
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Purk, NC. Publication No. EPA-600/4-82-054. Avgust
1982, 100 p.

PERFORMANCE SPECIFICATION 8—PERFORMANCE SPECK
FICATIONS FGR VOLATILE ORGANIC COMPOUND
CONTINUGUS EMISSION MONITORING SYSTEMS N
STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicability

LL1 ‘l‘Insspeciﬂmionmtobensedfmevahnnnga
cortinuous emission monitoring system (CEMS) that
measures a mixture of volatile organic compounds
(VOC's} and generates a singlc combined response valus.
The VOC detection principle may be flame ionization
(FI), photoienization {PT), nondispersive infrared absorp-
tien (NDIR), or any olher dstection principle that is ep-
propriate for the VOC specics present in the emission
gases and that meets this performance specification. The
performance specification includes procedures to evalnate
the acceptability of the CEMS at the time of or soon after
its installation and whenever specified In emission regula-
tions or permits. This specification is not designed to
evaluate the installed CEMS performance over an ox-
tended period of time, nor does it identify specific cali-
bratien techniques and othor anxilisry procedures to as-
sess the CEMS performance. However, it is the respon-
sibility of the source owner or operator, to calibrate,
maintain, and operate the CEMS properly. Under section
114 of the Act, the Administrator may require the opera-
tor 1o evaluate the CEMS performance by conducting
CEMS performance evaluations in eddition to the initial
test. See section 60.13(c).

The definitions, installation end measurement location
specifications, test procedures, data reduction procedures,
reporting requirements, and bibliogrephy are the same as
in PS 2, sections 2, 3, 5, 6, 8, 9, and 10, and also apply
to VOC CEMS's under this specification. The perform-
ance nd cquipment specifications and the relative accu-
mey (RA) test procedures for VOC CEMS do not differ
from those for SO; and NO, CEMS, except as woted
below.

112 In most emission sircumstances, most VOC
monitors can provide only a relative measure of the tomal
mass or volume concentration of a mixture of organie
gases, rather than an sccurate quantification. This problem
is reamoved when an emission standard is based oo a total
VOC messurement as obtained with a particular detection
principle. In those situations where a true mass or volume
VOC eonrentration is needed, the problem can be miti-
sutedbymghVDCCEMSnsarﬂmwindimmrcf

total VOU concentration if statistical amalysis indicates
that a sofficient margin of compliance exists for this ep-
proach ¢ be acceptable. Otherwise, consideration can be
given to calibrating the CEMS with a mixture of the same

YOC’s in the same proportions as they actually occur in
the measured source. In thoso circumstances where only
one organic specics is present in the source, of 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 relative accurncy
tests are ducted to d the edh of the
CEMS to specifications given for those items. The per-
formance specifications include eriteria for installation
and measurement location, equipment and perfo

2. Performance and Equipment Specifications

21 VOC CEMS Selection. When possible, select a
VOC CEMS with the detection principle of the reference
method specified in the regulation or permit (usually ¢i-
ther FI, NDIR, or Pi}. Othorwise, use knowledge of the
spurce process chemistry, previous emission studies, or
gas chromatographic analysis of the source gos to select
an appropriate VOC CEMS. Exercise extreme csution
choosing and installing any CEMS in an area with the po-
tential for explosive hazards.

22 Daw Recorder Scale. S8ame as zection 4.1 of PS
2

2.3 Calibration Drift. The CEMS calibration must not
drift by mora than 2.5 percent of the span value.

24 CEMS Relative Accuracy. Unless stated otherwise
in the reguletion or permit, the RA of the CEMS must
be no greater than 20 percent of the mean value of the
reference method (RM) test data in terms of the units of
the emission standard, or [0 percent of the applicable
standard, whichever is greater.

3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests, Corrclation of
RM gnd CEMS Data, Number of RM Tests, and Caleula-
tions. Follow PS 2, ssctions 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 any approved aiter-
mative, as the RM.

PERFORMANCE SPECIFICATION 9—SPECIFICATIONS AND
TEST PROCEDURES FOR GAS CHROMATOGRAPHIC
ConmiNvoys  EMISSION MONITORING  SYSTEMS IN
STATIONARY SOURCES

1. Applicability ard Principle

1.1 Applicability. These requirements apply to contin-
mcmonuwmtuﬁngsymm[CEMS)lhﬁmgas
chromatography (GC) to wmreasure pescous  organic
compound  emissions. The requirements include proce-
dures intended to evaluate the aceeptability of the CEMS
at the tme of its installation and whenever specified in
regulations or pernmits. Quality assurance procedures for
calibrating, maintaining, and operating the CEMS prop-
erly at gll times are also given in this procedure.

1.2 Principle. Calibration precision, calibration error,
and performance audit tests are conducted to determine
conformance of the CEMS with these specifications,
Daily calitration and maintenance requirements are algo
specified.

2. Definitions

2.1 Gas Chromatograph (GC). Thet portion of the
symmthaxsepameaauddﬂmmgmlemmlymm
generates an output p fomal to the gas ation.
ThvGCmmhemmpmammnlkd.

NOTE: The term ““temperature controlled”” refers to the
ability to maimain B certain temperature around the col-
umpn, Tel programmable GC s not required for
thxsperfmmespectﬂcm.uslmgmallotlmm-
quirements for precision, lincarity, and accumacy listed in
this performance specification are met. It should be noted
that prugrmnmgnGCwlllspwdnppeak

and procedures for testing and data reduction.
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clution, thus allowing increased sampling frequency.




2.1.1  Column. An analytical colomn capable of scpa-
rating the analytes of interest.

212 Detector. A detection system capabls of detect-
ing and quantifying all aalytes of interest,

2.1.3  Integrator. That portion of the system that quan-
tifics the arca under 4 particular sample peak generated by
the GC.

214 Dats Recorder. A strip chant recorder, computer,
ot digital recorder capable of recording ail readings within
the instrument’s calibration range.

2.2 Calibwation Precision. The coror between triplicate
injectians of each calibration standard,

3. Installation and Measurement Location Specifications

Install the CEMS in a location where the measurements
are represcntative of the source emissions, Consider other
factors, such as ease of access for calibration and mainte-
nance purposes. The location should not be close 1o air
-in-leakages. The sampling location should be et least two
equivalent duct diameters downstream from the nearest
control deviee, point of pollutant genemtion, or other
point at which a change in the pollutant concentration or
emission rute ocowrs. The location should be at least 0.5
diameter ypstream from the exhaust or comtro! device, To
calculate equivalemt duct diamwter, see section 2.1 of
Method 1 (40 CFR part 60, eppendix A). Ssmpling loca-
tions not conforming to the requirements in this scction
may be used if necessary upon epproval of the Adminis-
trator.

4. CEMS Performance and Equipment Specifications

4.1 Presurvey Sample Analysis and GC Selection. De-
terine the pollutants to be monitored from the applicable
regulation or permit and determine the approximate con-
cemration of each pollutant (this information can be based
on past compliance test results). Sclect an approgriste GC
configuration to measure the crganie compoinds. The GC
components should include a heated sample injection loop
{or other sample imrodustion systems), separmtory col-
umn, temperatyre-controlled oven, and detector. If the
scurce choases dual colimn and/or dual detectar configu-
rations, each column/detector is ‘considersd a seporate in-
strument for the prpose of this performance specification
and thus the procedures in this performance specification
shzll be carried out on each system. If this method I ap-
plied in highly explosive aress, caution should be exer-
cised in selecting the equipment and method of installa-
tion.

4.2 Sampling System. The sampling system shall be
beat traced and maintaived at a minimumm of 120 °C with
no cold spots, All system components shall be beated, in-
chuding the probe, calibmtion valve, sample lines, sam-
pling loop {or sample introduction system), GC oven, end
the detector block (when appropriate for the type of de-
tector being utilived, ¢.g., flame ionization detestor).

4.3 Calibration Gases. Obtain three concenteations of
calibratien gases cerfified by the mamfacturer 1o be accu-
rate to within 2 percent of the value on the label. A gas
dilution systemt may be used to prepare the calibration
gases from a high concemmtion centified standard if the
gas dilution system mests the requirements specified in
Test Method 205, 40 CFR part S1, appendix M. The per-
formance test specified in Test Method 205 shall be re-
peated quarterly, and the results of the Method 205 test
shall be included in the repon. The calibrolion gas con-
centration of each target analyte shall be as follows
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{measured concentration is based on the presurvey con-
centration deterneined in section 4.1).

NOTE: If the low level calibration gas concentration
falls &t or below the limit of detection for the instrument
for any target pollutant, a calibration gas with A con-
centration at 4 to 5 times the limit of detection for the -
mstrament may be substitted for the low-leve! calibre-
tion gas listed in section 4.3.1

431 Low-level. 40-60 percent of measured con-
centration,
432 Mid-level. 90-110 percent of measured con-

centration,

433 High-level. 140-160 percent of measured con-
centration, or select highest expected concentration,

44 Performance Audit Gas. A certified BEPA audit
gas shall be used, when possible. A Protacel | gas tix-
ture containing all the target compounds within the cali-
bration range may be wsed when EPA performance audit
materials are not available. The instroment relative eror
shall be SI0 percent of the certified value of the audit

gas.

4.5 Calibration Error (CE). The CEMS must allow
the determination of CE at 21l three calibration levels, The
avorage CEMS calibmation response must not differ by
more than 10 percent of calibration gas value at each
leve! after each 24-hour period of the fnitial test,

46 Cglibration Precision end Linearity. For cach trip-
licate infection at each concentration level for each target
analyte, any one injection shall not deviate more than 5
percent from the average concentration messured at that
level. The lingar regression curve for each organic
compourd at all three levels shall kave an r2 20995
(wiing Equation 1).

4.7 Measorement Frequency. The sample to be ana-
lyzed shall flow continuously through the ssmpling sys-
temt. The sampling system tme constant (T) shall be <5
minntes or the sampling frequency specifisd in the appli-
cable regulation, whichever is less, Use Equation 3 to de-
womine T. The analytical system shall be capsble of
measuring the effluert stream

X, Performance Specification Test (PST) Periods

5.1 Pretest Preparation Period. Using the procedures
described fn Method 18 (40 CFR part 60, appendix A),
perform initial tests to determine GC eonditions that pro-
vide good resolution and minlmmm analysis time for com-
pounds of imerest. Resplution interferences that may
eccur can be eliminated by appropriate GC cohumvm and
demehohuorhyshiﬂingthememinqthmdtmlgh
changes in the column flow rate and the vse of tempera-
ture programming.

52 T-Dsy CE Test Period. At the beginning of cach
24-hour period, set tihe initial instrument setpoints by con-
ducting a muitipoint calibration for each compound. The
muhipoint calibration shall mest the requirements in sec-
tion 4.7. Throughout the 24-hour perfod, saniple and ana-
lyze the stack gas at the sampling intervals prescribed in
the regulation or permit. At the end of the 24-bour period,
inject the three calibration gases for ¢ach compound in
triplicate and determine the average instrument responsc,
Determine the CE for each poliwtant at each level using
the cquation in section 6.2. Each CE shall be 10 percent,
Repeat this procedure six more times for a total of 7 con-
gecutive 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 thereafter, Sample and analyze the EPA audit
gas(es) (or the Protocol 1 gas mixture if an EPA audit gas
is not available) thres times. Calculate the average instru-
ment response. Report the audit results ag part of the re-
porting requirements in the appropriate vegulation or per-

ER18DEB4.000

Where:

1=Coefficient of determination.
n=Number of meagurement points,
»=CEMS response.

y=Actual value of calibration standard.

ER16DENG.001

where;

Crr=average instroment response, ppm.
Ca=cylinder gas value, ppm.
63 Sampling System Time Constant (T).

where:
F=Flow rate of stack gas through sampling system, in li-
ters/min.

V=Sample system valume, in Liters, which is the volume
inside the sample probe and tubing leading from the
stark 1o the sampling loop.

7. Daily Celibration
7.1 Initial Multipoint Calibration. After initial startup
of the GC, after routine maintenance or repair, or at least
once per month, conduct a multipeint calibration of the

GC for each target analyte, The multipaint calibration for

cach analyte shall meet the requirements in section 4.7,

7.2 Daily Calibvation. Once every 24 hours, analyze
the mid-level calibration stendard for each analyte in trip-
licate. Calculate the average instrument response for each
analyte. The aversge instrument response shall not vary
more than 10 percent from the centified concentration
value of the cylinder for each analyte. If the difference

N the analy : and the cylind

tion for any target compound is greater than 10 percent,

immediately take corrective action on the instrument if

necessary, and conduct an initial multipoint calibration as

described in section 7.1,

mit (if using a Protocol 1 gas mixture, ceport the certified
cylinder concentration of each poliutant).

6. Equations
6,1 Coefficient of Determination. Calcnlate 2 using
linear regression analysis and the average concentrations
obtained at three calibration points es shown in
1.

percent calibtation errar (CE) at each concentration for
each pollutant using the following equation.

ER150E84.002




& Reporting

Follow the reporting requirements of the spplicable

regulation or permit. [f the roporting requirements ncluds
the results of this performance sperification, summaerize in
tabular form the results of the CE tests. loclude all data
sheets, calculations, CEMS data reconds, performance
audit results, and calibration gas concentrations and cer-
tifications.
[48 FR 13327, Mar. 30, 1983 and 48 FR 23611, May 25,
1983, as amended ot 48 FR 32986, July 20, 1983; 5! FR
31701, Aug. 5, 1983; 52 FR 17556, May 11, 1987; 52
FR 30675, Aug, 1B, 1987; 52 FR 34650, Sept. 14, 1987;
§3 FR 7515, Mar. 8, 1988; 53 FR 41335, Oct. 21, 1988;
§5 FR 18876, May 7, 1990; 55 FR 40§78, Oct. 2, 1990;
35 FR 47474, Nov. 14, 1990; 56 FR 5526, Feb. 11, 1991;
59 FR 64593, Dec, 15, 1994]
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APPENDIX F TO PART 60—QUALITY ASSURANCE
PROCEDURES

PROCEDURE |, QUALITY ASSURANCE REQUIREMENTS FOR
Gas CONTINUOUS EMISSION MONITORING SYSTEMS
USED FOR COMPLIANCE DETERMINATION

1. Applicability ard Principle

1.1 Applicability. Procedure 1 is used to evalunte the
effectivencss of quality control (QC) and quality assw-
ance (QA) procedures and the quality of date produced by
any continuous emission monitering systemn (CEMS) that
is used for determining compliance with the emission
standards on a continuous basis as specified In the appli-
cable reguletion. The CEMS may include pollutant (e.g.,
80z and NO,) and diluent (e.g., 0z or C03) mronitors.

This procedure specifies the minimum QA require-
ments necessary for the control and assessment of the
quality of CEMS data submitted 1o the Eovironmentel
Protection Agency (EPA). Source owners and operators
respansible for one or more CEMS’s uscd for compliancs
monitoring must meet these minimum tequinements end
are encouraged to develop and implement & more exten-
sive QA program or to continue such programs where
they already exist.

Data collected as a result of QA amd QC measures re-
quired in this procedure are to be submitted to the Agen-
cy. Those data are to be used by both the Agoncy and
the CEMS operator in asscssing the effectiveness of the
CEMS QC and QA procedures in the ninintenance of ac-
ceptable CEMS opemtion and valid emission data.

Appendix F, Procedure { is spplicable December 4,
1987. The first CEMS assessment shall be p rel-
ative accuracy test audit (RATA) (see section 5) and shall
be completed by March 4, 1988 or the date of the initial
performance test required by the applicable regulation,
whichever is later.

1.2 Pringiple. The QA procedures consist of two dis-
tinet and equally impostant functions. One fimetion is the
assessment of the quality of the CEMS dam by eglimating
accuracy. The other function is the control amd improve-
ment of the quality of the CEMS data by implementing
QC policies and corrective actions. These two fimctions
form a contro) loop: When the assessment function indi-
cates that the data quality is imadequate, the comtral effort
st be increased until the data quality is acceptable. In
order to provide uniformity in the sssessment and report-
ing of data quality, this procedure explicitly specifics the
essegsment 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 6. Procedure 1 also requires the analysis of the
EPA andit samples concument with certain reference
method (RM) emalyses es specified in the applicable
RM's.

Because the contro! end comective action fimction en-
compasses 8 variety of policies, specifications, standards,
and corrective measures, this procedure treats QC require-
mehts in general terms ko allow each source owner or ep-
erator (o develop a QC system that is most effective and
efficient for the circumstances.

2. Definitions

2.1 Contimwus Emission Monitoring System, The total
equipment required for the determination of a gas con-
centration or emission rate,

2.2 Diluent Gas. A major gaseous constituent in a gas-
cous pollutant mixture. For combustion sources, OOz and
O are the major gaseous constituents of interest.

2.3 Span Value. The upper limit of a gas concentration
meesurement range that is specified for affected source
categorics in the applicable subpart of the regulation.

24 Zero, Low-Level, and High-Level Values. The
CEMS response values related fo the source specific span
value. Determination of zero, low-level, and high-leve!
values is defined in the appropriate PS in eppendix B of
this part.

2.5 Calibration Drit (CD). The difference in the
CEMS output reading from' e reference value after a pe-
riod of operation during which no unscheduled mainte-
nznce, repair or adjustment took place. The reference
value may be supplied by a cylinder gas, gas cell, ar opti-
cal filter end nced not be certified

2.6 Relative Accuracy (RA). The absolute mean dif-
ference between the gas concentration or emission rate
determired by the CEMS and the valuc determined by the
RM’s plus the 2.5 percent error confidence coefficient of
a series of tests divided by the mean of the RM tests or
the applicable emission limit,

3. OC Requirements

Each source cwnsr ar gperator must develop and im-
plement a QC program. As 8 minimum, eack QC program
must include written procedures which should describe in
detgil, complete, step-by-step procedures and cperations
for each of the following nctivities:

1, Calitration of CEMS.

2, CD determination end adjustment of CEMS.

3. Preventive maintenance of CEMS (including spare
parts inventory).

4, Data recording, caleulations, and reporting.

3. Accutacy andit procedures including sempling and
analysis methods.

6. Program of comective action for malfimerioning
CEMS.

As described in Section 5.2, whenover excessive inac-
curacies occur for two comsecutive quarters, the source
owner of operafor must revise the current written proce-
dures or modify or replace the CEMS to carrect the defi-
cioncy causing the excessive inaccuracies,

These written procedures fmret be kept on record and
available for inspection by the enforcement agency.

4. CD Assessment

4] CD As 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 hours) In ge-
cordance with the method prescribed by the manuficturer.
The CEMS calfbration must, as minimum, be adjusted
whenever the daily zero (or low-level) CD or the daily
high-level CD exceeds two times the limits of the applica-
ble PS's in appendix B of this regulation,

Recording

to the comected calibration values (e.g, microprocessor
eomral} 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 Criteriz for Excessive CD, If either the zero (or
low-level) or high-level (D result exceeds twice the ap-
plicable drift specification in appendix B for five, con-
secutive, daily periods, the CEMS is cut-of-contrel, If si-
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ther the zoro (or Tow-leve]) or high-level CD result ex-
eeeds four times the epplicable drift specification in ap-
pendix B during any CD check, the CEMS is out-of-con-
trol. If the CEMS is out-of-control, take necessary cosrec-
tive action. Following comective action, repeat the CD
chesks.

4] Ou-Of-Control Period Defnition. The begin-
ning of the out-of-control pericd is the time camesponding
to the completion of the fifth, consecutive, daily CD
check with @ CD in excess of two times the allowable
limit, or the time comesponding to the completion of the
daily CD} check preceding the dafly CD check that results
in a CD in excoss of four times the allowsble limit. The
end of the out-of-coutro! period is the tie 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 measurement points being within the
corresponding eflowable CD limit (Le., either two times
or four times the allowable Hmit in eppendix B).

432 CEMS Data Status During Out-of-Control Pe-
riod. During the period the CEMS i5 out-of-control, the
CEMS data may not be used in caloulating emission com-
pliance ror be counted towards meeting minimum data
availability s required and described in the applicable
aypart [e.g., § 60.47a(f)].

44 Dat Recording end Reporting. As required in
§60.7(d) of this regulation (40 CFR part 60), all measure-
ments from the CEMS must be retained on file by the
source owner for at least 2 years. However, emission data
obtained on each successive day while the CEMS is out-
of-contrel may oot be included as part of the minimom
dallydatareqmmntoftheappheabuwhm[e.&,
§60.47a(f)] nar be used in the caleutation of reported
emissions for that period.

5. Data Accuracy Assessment

5.1 Amditing Requirements. Each CEMS must be ap-
dited st least once each calendar quarter, Snccessive quar-
terly audita shall oecur no closer then 2 months. The au-
dits shall be conducted as follows:

5.1.1 Relative Accuracy Test Audit (RATA). The
RATA must be conducted Bt least once every four cal-
endar quarters. Conduet the RATA as described for the
RA test procedure in the applicable PS in eppendix B
(8.5 PS 2 for SO; and NOx). In addition, analyze the
appropriate  perfosmance audit samples received from
EPA as described in the applicable sampling methods
(e.g., Methods 6 and 7).

5.12 Cylinder Gaz Andit (CGA). If applicable, a
CGA may be conducted in three of four catendar quarters,
but in no more than three quarters in succession.

To condnot a CGA: (1) Challengs the CEMS (both pol-
futant and diluent portions of the CEMS, if applicable)
with an audit gas of known concemtration at two points
within the following ranges:

Audfl range
Aydit Diluent monitore for—
point | Pollutant mon-
Hors 0, o,

1 ——. 2010 30% of 51tn 8% by vol- | 4 ta 6% by

span value. ume. volumsg.
2 rrernse | 60 10 60% of 1010 14% by |8 to 12% by

spen value, volume wolume,

Clalionge the CEMS thres times &t each audit point,
and use the average of the thres responses in determining

ateuracy.

Use of separate audit gas cylinder for audit points 1
and 2. Do not dilute gas from audit cylinder when chal-
lenging the CEMS.

The monitor should be challenged at each audit peint
for a sufficient period of time to assure adeorption-
desorption of the CEMS sample transport surfaces has
stabilized.

{2) Operate each monitor in its mormal sampling mode,
ie., pass the audit gas through all filters, scrubbers, con-
ditioners, and other monitor components used during nor-
ma] sampling, and as much of the sampling probe as is
practical, At a minimm, the audit gas should be intro-
duced at the conneetion between the probe and the sample
line.

(3) Use oudit gases that have beem certified by
comparision to National Bureau of Starards (NBS) pasa»
ous Standard Reference Materials (SRM’s) ar NBS/EPA
approved gas mamfacturer’s Certified Reference Mate-
rials (CRMS) (See Cilation 1) following EPA
Traceability Protocol No. 1 (See Citation 2). As an alter-
native 1o Protocol No. 1 audit gases, CRM's may be used
directly us sudit gases. A list of gas manufacturers that
Imve prepared approved CRM's is available from EPA at
the address shown in Citation 1. Procedures for prepare-
tion of CRM’s are described in Citatien 1. Procedures for
preparation of EPA Traceability Protocel 1 materials are
described in Citation 2.

The difference between the sotual concentration of the
eudit gas and the concentration indicated by the monitor
i used to assess the accuracy of the CEMS.

5.13 Relative Accumacy Audit (RAA). The RAA may
be conducted three of four calendar quariers, but in no
more than thres quarters in succession. To conduct a
RAA, follow the procedure described in the applicable PS
in appendix B for the relative accuracy tost, except that
only thres seis of measurement data are required. Analy-
ses of EPA performance audit samples are also required.

The refative difference bétween the mean of the RM
values and the mean of the CEMS responties will be used
o assess the accuracy of the CEMS.

5.14 Other Alternative Audits. Other alternative sudit
procedures may be used as approved by the Administrator
for three of four calendar quarters. One RATA i3 required
at least once every four calendar quarters,

5.2 Excessive Audit Inaccuracy, If the RA, using the
RATA, CGA, or RAA exceeds the criteria 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 action, the source
owner or operator must audit the CEMS with a RATA,
CGA, or RAA to determine if the CEMS is opemting
within the specifications, A RATA must afways be used
following an owt-of-control period resulting from a
RATA. The audit following correclive action does not re-
quire analysis of EPA performance audit samples. If audit
results show the CEMS to be out-of-control, the CEMS
operator shall repert both the audit showing the CEMS to
be out-of-contral and the results of the audit following
cosrective action showing the CEMS to be opemting
within specifications.

5.2.1 Out-Of-Control Period Definition. The beginning
of the out-of-contro! period is the time corresponding to
the completion of the sampling for the RATA, RAA, or
CGA. The end of the out-of-<contro] period is the time




corresponding to the completion of the sampling of the
smbsequent successfinl audit,

5.2.2 CEMS Data Status During Oum-Of-Control Period.
During the period the momitor is out-of-comrol, the
CEMS data may not be used in calculating emission com-
pliance nor be counted towards meeting mwininim data
availabilty 3 required and described in the applicable
subpart [e.g., § 50.47a(f)].

523 Criterin for Excessive Audit Inaccumcy. Unless
specified otherwise in the pplicable subpart, the criteria
for excessive inaccracy are:

{1) For the RATA, the allowable RA in the epplicable
PSin ix B,

(2) For the CGA, %15 porcent of the average audit
valve or £5 ppm, whichever is greater.

(3) For the RAA, %15 percent of the threa run average
or £7.5 percent of the applicable standard, whichever is

greater.

5.3 Criteria far Acceptable QC Procedure. Repeated ex-
cessivg inaccuracies (i.e., cut-of-comtral conditions result-
ing fram the quarterly zudits) indicates the QC procedures
are inadequate or that the CEMS is incapable of providing
quality data, Therefore, whenever excessive inaccuraties
occur for two conseotive quarters, the source owner or
operator must revise the QC procedures (see Section 3)
or modify or replace the CEMS,

6, Caleulations for CEMS Data A

6.1 RATA RA Calculation, Feilow the equations de-
scribed in Scction 8 of appendix B, PS 2 to calculste the
RA for the RATA. The RATA must be calculated in units
of the applicable emission standard (e.g., ng/l).

6.2 RAA Accuracy Calculatfon. Use Equation 1-1 to
calculate the accuracy for the RAA. The RAA must be
calculated in wnits of the applicable emission standard
te.g.. ng/l).

63 CGA Calculation. Usc Equation 1-1 to
caleulate the aceurecy for the COA, which is caleulated
in wnits of the appropriste concentration (e.g. ppm SO
or percent O2). Each component of the CEMS umst meet

the acceptable accumey requirement.
A= x100 Eg. 1-1
where:

A = Accuracy of the CEMS, percent,

Cm = Average CEMS response during audit in units of
applicable standard or appropriate concentration.

C. = Avernge audil value (CGA centified value or
tiree-nm average for RAA) in units of applicable stand-
ard or appropriate concentration.

6.4 Example Accuracy Calculations. Exemple calcula-
tions for the RATA, RAA, and CGA are available in Ci-
tatfon 3,

7. Reporting Regquirements -
At the roporting imerval sperified in the applicable reg-

ulation, report for each CEMS the accuracy results from

Section 6 and the CD essessment results from Section 4,
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2. ldentification and location of monitors in the CEMS.

3. Manufacturcr and model number of each monitor in
the CEMS. .

4. Assessment of CEMS data accuracy and date of as-
sessment as determined by a RATA, RAA, or CGA de-
scribed in Section 3 including the RA for the RATA, the
A for the RAA or CGA, the RM results, the cylinder
gases certified values, the CEMS responses, and the cal-
culations results as defined in Section 6. If the acturecy
audit results show the CEMS to be out-of-control, the
CEMS operator shall report both the audit results showing
the CEMS 1o be out-of-coniro! and the results of the audit
following corrective action showing the CEMS 1o be op-
crating within specifications.

5. Results from EPA performance zudit samples de-
seribed in Section § and the epplicable RM's,

& Summary of all corrective actions taken when CEMS
was determined out-of-cantrol, as dzscribed in Sections 4
and 5.

An example of a DAR format is shown in Figure 1.
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FIGURE [—EXAMPLE FORMAT FOR DATA ASSESSMENT
REPORT

Perind ending date
Year

CEMS serial no.
CEMS type (c.g., in sit) -
CEMS sempling location (e.g., contra] device outlet) ——
CEMS span valoes as per the applicable regulation:
(e, SOz ppm, NOy

Report the drift and accuracy mformation as a Dats As-
seasment Report (DAR), and include one copy of this
DAR for each quarterly audit with the seport of emissions
required under the applicable subparts of this parl.

As a minimum, the DAR must contein the following
- o

I. Swrce'owneraropcmtormneandaddrcs.

ppen).

L Actumacy assessmemt results (Complste A, B, or C
below for each CEMS or for each poflutant and diluent
analyzer, as applicable,} If the quarterly audit results show
the CEMS 1o be out-of-control, repont the results of both
the quarterly audit and the audit following comrective ac-
tion showing the CEMS to be opeseting properly,
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A. Relative accuracy test audit (RATA) for ___ 1.Dmeofaudit+.
(e.g, SOz in ng/l). 2. Reference methods (RM's) used [CX'M
I.Dateofaudit __ Methods 3 and §).
2. Reference methods (RM’s) used g 3. Average RM value (&8 ng/h.
Methods 3 and 6). 4. Average CEMS value
3. Average RM value (&8 ngll, mg/dsm?, 5. A Y percent.
or percent volume), it results:
4, Avemge CEMS valve s Ezghpﬁfmn atber (T;d" @
5. Ahsolute value of mean difference {d) b.Audil ber (1 )
6. Confidonoe coefficient [CC) sample & @
7. Percent relative accuracy (RA) percent, ¢. Results (mg/dsm?) (1) )
8. EPA perfonmance audit results: d. Actoal value (mg/dsm3) *(1) @
a. Audit lot mumber (1) () e. Relative emor® (1) @
b. Audit sample mumnber (1) @ D. Comestive action for excessive inaceuracy.
¢. Results {mg/dsm?) (1) @ 1. Out-of-cantrol periods.
d. Actun] value (mg/dsnd (D) () " Dateg pert
y M :‘ N bs:r of days i —
. . Numl
{n:m?)’.dmd“ gas audit (CGA) for (eg. $Oa 2 C ; fon tak
Avdit | Amtit 3. Results of audit following corrective action. {Use
I»Iim mihﬁ format of A, B, or C abave, a8 applicable.)
- 1. Calilwation drift assessment.
2. €yfnder D mimier - | 2| T A. Outof-control periods.
3. Date of cortificaHon .omer. RN 1. Date(s) _,
4. Type of cettificution ...cvv.... JRSNCS S (as..EPAI 2. Numberofdays .,
ot CRM), B. Corrective action taken
5. Certifted mudht value wemeces | ssssssnss | cvvriee | (02 PPl -
6, CEMS L. O R R "
7 Awmacr;s ?T_.._...m. JRUIN S, m} [52 FR 21008, June 4, 1987; 52 FR 27612, July 22, 1987,
a8 amended at 56 FR 3527, Feb, 11, 1991]
C. Relative accuracy avdit (RAA) for [X- W

SO, i ng!f).

* To be completed by the Agency.




