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Annette M. Stanley

Manager, Environmental Programs
Chemical Manufacturers Association
2501 M. Street, NW

Washington, DC 20037

Dear Ms. Stanley: ,
RE:  NESHAP*Subpart”FF on Waste?Behzene ‘Operationsg

Find attached a copy of the workbook distributed at the EPA Workshop
on "Organic Air Emissions from Waste Management Facilities." Also
included are other handouts and information obtained at the Workshop
that was held in Dallas, Texas, on December 11-12, 1990. \

I attended the April 25, 1991, meeting of the CMA workgroup on
impiementing NESHAP subpart FF and agreed to supply this copy to you
for possibie distribution to other CMA members that did not attend
the EPA workshop. I ask that you please return the material to me
when you are finished.

Sincerely,

. {
fS(efJZ&n ‘;7 E}tbc4/
Stephen J. Zuiss
Chemical Engineer
Environmental Affairs
ZL151/sdm
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These two-day workshops are sponsored joinlly by the Qffice

"of Air Qualty Planning and Standards and the Center for

Environmental Research Information, with support Irom the
Office of Solid Wasle and Emergency Response

Purpose

Air emissions from wasle managemen!l pose a threal lo
human” health and the environment. The chemicals
processed during waste management operalions can
volatilize into the atmosphere and cause toxic or carcmogenic
effects, or coninbute lo ozone lormation. Regulations have
been developed lo control air emissions from these
operations. In June of 1990, lhe Environmental Protection
Agency (EPA) promulgated standards under the authonty of
Section 3004 of the Hazardous and Solid Wasle
Amendments to the Resource Conservation and Recovery
Act (RCRA). The standards limit orgamic arr emissions as a
class from process vents and equipment leaks at hazardous
waste trealment, storage, and disposal lacilities requiring a
permit under Sublitle C of the RCRA. Addilional RCRA
slandards are under development. In March of 1990, the
EPA promulgated standards under the authonty of Section
112 of the Clean Air Act (CAA) that limit emussions ol
benzene from benzene waste operations.

Prasonlations and caso studies will be used at this workshop
to focus on wasle managemenl sourcos of air emissions,
control technologies, and tho RCRA and CAA regulations.
Speakers will include the developers of the regulations. The
sessions are open 1o interesled individuals and should be of
interest to regulalory agency personnel, waste management
lacility owners/operalors, consulling engineers, and others
concerned with air emissions Ifrom waste management
activilies.

Registration

No lee is charged lo allend this workshop. However,
registration is limited and is filled on a first-come, first-served
basis. The attached registration form should be compleled
and mailed as-soon as possible. You will then receive
confirmation_information, _including “a_linal_agenda and.
meeling site.  To register by telephone, piease call PEER
onsultants, P.C., at (513) 252-1222,

Hotel Information

Room reservations are 1o be made by you directly with the
hotel and should be made early. The reserved block of
rooms will be assured only up to the cutoff date, which is 3
weeks prior to each workshop. Be sure to mention that you
are atlending this EPA workshop so that you will qualify for
the special room rates.

For additional information call:
PEER Consultants, P.C

Dayton, Ohio
(513) 252-1222.

Workshap Dates and Locations
August 28-29,1990

.The 57 Park Plaza Hotel

200 Stuart Street.
Boston, MA 02116
(617) 482-1800

September 11-12, 1990
Holiday Inn Jetport
1000 Spring Strest
Elizabeth, NJ 07201
{201) 355-1700

Oclober 23-24, 1990
Holiday Inn Mart Plaza
350 North Orlgans Street
Chicago, IL 60654

{312) 836-5000

November 13-14, 1990
Holiday Inn - Downtown
1756 Pisdmont Ave., NE
Allanla, GA 30303
(404) 859-2727

December 11-12, 1990
Dallas Park Plaza

1914 Commerce Slrest
Dallas, TX 75201

(214) 747-7000

A.SAW\EWUW

January 15-16, 1991

Hyatt Regency - Sacramenlo
1209 "L" Strest
Sacramento, CA 95814
(916) 443-1234

January 22-23, 1991
Radisson Hotel

17001 Pacific Highway South
Seattle, WA 98188

(206) 244-6000

February 12-13, 1991
Hilton Plaza Inn

45th & Main

Kansas City, MO 64111
(816) 753-7400

February 26-27, 1991

Holiday Inn - independence Mall
4th & Arch Streets

Philadelphia, PA 19106

(215) 923-8660

March 26-27, 1991
Marriott Southeast
1-25 at Hampden Ave.
Denver, CO 80222
(303) 758-7000

Program
Day One
8:30 a.m. Registration
9:00 a.m. introduction and Welcome

9:15 a.m. Air Pollution Overview
9:35 a.m.  RCRA Background —General
10:00 a.m. Broak

10:156 a.m, RCRA Air Rules
10:66 am.  CAA Background
11:30 a.m, Quastions and Discussion

11:45 a.m.  Lunch
1:00 p.m.  Sources of Air Emissions
2:30 p.m.  Break
2:45 p.m.  Control Technologles
4:00 p.m.  Estimating Organic Emissions
4:45 p.m.  Questions and Discussion
5:00 p.m.  Adjourn

Day Two

8:30 a.m. Process Vent Standards
(Subpart AA)
9:45 a.m. Questions and Discussion

10:00 a.m. Break

10:15 a.m. Equipment Leak Standards
(Subpart BB)
11:30 a.m. Questions and Discussion

11:45 a.m. Lunch
1:00 p.m. Benzene Wastes NESHAP
2:15 p.m.  Questions and Discussion
2:30 pom.  Break
2:45 p.m.  Case Studies
4:30 p.m.  Course Evaluation/Adjourn

NOTE: Session order and times are subject to change.
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NOTICE

It has not been formally released by

This document is a preliminary draft.
should not at this stage be

the U.S. Environmental Protection Agency and

construed to represent Agency policy. Mention of trade names or commercial

products does not constitute endorsement Or recommendation for use.
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ABSTRACT: AIR POLLUTION OVERVIEW

The introductory session provides a broad overview of the need to
control organic air emissions. Human health and environmental problems
caused by organic air emissions or to which organic air emissions contribute
are discussed. Major problems discussed are those resulting from
troposheric ozone formation and exposure to air roxics. Other problems
discussed include stratospheric ozone depletion, global climate change, and
acid rain. The statutory mechanisms under which organic air emissions are
regulated are discussed with emphasis on the Clean Air Act and the Resource
Conservation and Recovery Act (RCRA). The specific rules that apply to
waste management operations and that are the focus of the workshop are
introduced. These are the rules developed by EPA under RCRA Section 3004(n)
that apply to RCRA-permitted hazardous waste treatment, storage, disposal
facilities (TSDF), and the rule promulgated under Section 112 of the Clean
Air Act that limits emissions from benzene waste operations.
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Air-Emissions From Waste
Management Operations

Focus of This
Workshop

/ ® Qrganic Gaseous Emissions
® [norganic Gaseous Emissions

® Particulate Emissions

AIR POLLUTION OVERVIEW

OUTLINE OF THIS PRESENTATION

@ Problems caused by organic air emissions

® Magnitude of the problems and contribution
of waste management operations

® Federal laws that address organic emissions

WHY BE CONCERNED ABOUT
ORGANIC AIR EMISSIONS?

[
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ORGANIC AIR EMISSIONS

MAJOR CONCERNS

® OZONE

o AIR TOXICS

j/i% OZONE IN THE ATMOSPHERE
BOLAR

@ STRATOSPHERIC CZONE (“GOOD CZONE") PROVIDES PROTECTION
FROM THE SUN'S RADIATION

ommmmsm&mw
HEALTH AND WELFARE

TROPOSPHERIC
OZONE FORMATION




HEALTH EFFECTS OF OZONE

Acute Effects Chronic Effects

* [nflammation of the lung ® Increased susceptibility

* |mpaired breathing to respiratory Infection

* Coughing * Permanent damage to

® Chest pain lung tissues and
breathing capacity

* Nausea

e Throat Irritation

(PHOTOGRAPH OF LUNG FROM 19 YEAR OLD
ACCIDENT VICTIM IN LOS ANGELES SHOWING
LUNG DAMAGE POSSIBLY DUE TO OZONE EXPOSURE)

WELFARE EFFECTS OF OZONE
@ Materials damage due to oxidation

® Reduction in crop yields

® Lower forest growth rate and premature
leaf-drop

® 32 - 3 billion annual damage to commercial -
crops and forests

1-5




TROPOSPHERIC OZONE - MAGNITUDE OF
THE PROBLEM

® NAAQS for ozone is 0.12 ppm

® NAAQS routinely exceeded in more than
60 areas nationwide

@ Over 100 million people live in areas
exceeding NAAQS

® Some areas may not attain standard for
next 30 years

® Some scientists are calling for a more
stringent standard

AREAS EXCEEDING THE OZONE NAAQS
BTASED OX 1184-48 DATA

SOURCES OF NATIONWIDE VOC EMISSIONS




AIR TOXICS - WHAT ARE THEY?

e Ajr pollutants that cause cancer or other
human health effects

® Clean Air Act amendments identify 189
compounds

e Thousands of point and area sources

AIR TOXICS - HEALTH EFFECTS

® Occur due to acute or chronic exposure

® Effects:
- Neurological
— Behavioral
- Reproductive

- Cancer

AIR TOXICS - MAGNITUDE OF THE
PROBLEM

@ During 1987, major U.S. industries
estimated releases of 2.4 billion pounds
of toxic pollutants to the air (SARA 313)

@ Air toxics are estimated to account for
1,600 to 3,000 cancer deaths per year

@ Estimates of the average urban
individual lifetime cancer risk from
toxic air pollution are as high as 1 in 1000




Top Fourteen VOC/HAP Chemicals

Mass Emissions Basis

. “T“m Q-XW

[0 Fecmaldetyde Perchioroethylens

B . Maethylene chicdde I p-Xyloe

Mathyl chiorslorm. B} Chilorodenzene

(5 Ethylene Acstic ackd

E mXyene g Trichiorotifuoroethylens
Benzene Trichiomethylens

ESTIMATED CANCER IMPACTS OF TSDF
AIR EMISSIONS

- ® 140 cancer incidences per year nationwide

e Maximum individual risk of cancer =2 X 107

ORGANIC AIR EMISSIONS

OTHER CONCERNS

® GLOBAL CLIMATE CHANGE

® ACID RAIN

1-8



FEDERAL LAWS THAT ADDRESS THE
PROBLEM

® RCRA/HSWA
® CLEAN AIR ACT

® CERCLA/SARA

FEDERALLAWS

RESOURCE CONSERVATION AND RECOVERY
ACT (RCRA)

® Section 3004(n)
& Corrective Action

® Land Disposal Restrictions

® Other Programs

STANDARDS DEVELOPMENT UNDER SECTION 3004(n)

— PHASE! - Total organics
- Process vents and equipment leaks
- Promulgated 6/21/30 (55 FR 25454)

PHASE Il - Total organics
- Tanks, surface impoundments, containers
and miscellaneous units

- Proposal package in OMB

PHASE Il - Individual constituent standards, as needed, to
supplement Phase | and Phase Il standards
- Early Work Group stage

1-9



WASTE WASTE HANDLING WASTE
GENERATION AND TREATMENT DISPOSAL

' CONTAINERS e LAND
. =—DISPOSAL
: . UNITS
= TR W §
: TANKS & SURFACE IMPOUNDMENTS :
HAZARDOUS WASTE MANAGEMENT
WASTE WASTE HANDLING WASTE
GENERATION AND TREATMENT DISPOSAL
Fask 1 E
PROCESS VENT :
STANDARDS :
FlASE 1 RQUIFPMENE LEARh
STAaxNDARDS
PHASE .
EMISSION
LAND
DISPOSAL
UNITS

! TANKS & SURFACE IMPOUNDMENTS

HAZARDOUS WASTE MANAGEMENT

1-10




FEDERAL LAWS

CLEAN AIR ACT

® National Ambient Air Quality Standards (NAAQS)
= Criteria pollutants
= PM, $Q,, CO, NOy, 05,Pb

® New Source Performance Standards (NSPS)
= Criteria pollutants

- Designated pollutants (e.g. TRS)

® National Emission Standards for Hazardous Air
Pollutants (NESHAP) :

National Emission Standards for Hazardous
Air Pollutants; Benzene Waste Operations

® Promulgated March 7, 1990 (55 FR 8292)
® 40 CFR Part 61 Subpart FF

® Applies to chemical plants, petroleum
refineries, coke by-product recovery
plants, and certain TSDF

® Compliance deadline for existing facilities:
March 7, 1992

\)

1)

A

How can we get
more information on
the Benzene Waste
NESHAP?-

Attend a Case Study!

® Benzene Waste Rule .

® Wastewater Treatment Systems

® Implementation Discussion
(reguilators only, please)

1-11



FEDERAL LAWS

CERCLA/SARA
(Superfund)

® Site-specific risk analysis required for
removal and remediation actions

e Removal and remediation actions must comply
with Federal and State laws that are
applicable or relevant and appropriate (ARARS)

@ Toxic Release Inventory Required by
SARA Title 313

OVERLAP OF STATUTORY COVERAGE FOR
AIR EMISSION SOURCES

Clean Air RCRA

Act

® Control requirements consistent and complimentary to
the extent possible

® Compliance must be demonstrated with all applicable
rules

1-12




STORAGE TANKS ARE UNDER SEVERAL
"REGULATORY UMBRELLAS"

CONCLUSIONS

® Organic air emissions contribute to major air
pollution problems ’

® Waste management operations are a significant
source of organic air emissions

e Organic air emissions are being controlled
under several federal laws

1-13







| SEPA

SOURCES AND

CONTROLS
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ABSTRACT: SOURCES AND CONTROLS

The session on sources and controls focuses on the major sources of air
emissions at waste management facilities, how these emissions occur, and how
they can be controlled. The major sources that are discussed in detail include
surface impoundments, the very broad and diverse category of tanks and
ancillary equipment, containers, and other major land disposal sources. As each
source is described, controls that are inherent to that source or commonly
found on that particular source are presented. In addition, details are provided
on the basic mechanisms by which emissions occur and the major factors that

affect the emissions.

After the discussion of sources and their inherent controls, air pollution
control devices that may be generally applicable to any enclosed or vented
source (i.e., add-on controls) are described. The discussion of control devices
focuses on their applicability, control performance, and the major factors
affecting performance. Organic removal (i.e., pretreatment) and destruction
processes are also discussed as a means for controlling air emissions and
reducing or eliminating the emission potential. This discussion describes
processes that remove or destroy the organics in the waste, which may
eliminate the need to control subsequent waste processing steps.

2-2



BIBLIOGRAPHY:
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Facilities (TSDF) -- Background Information for Promulgated
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Highlights

Open sources with large surface areas have high emission
potential .
Aeration, agitation, heating increase emissions
Tanks are a diverse group of sources

Sources can be covered and enclosed, vented to a control

device
o Organic removal or waste destruction is the best control
option
Qutline
» Introduction
- Sources and-inherent controls
» Air pollution control devices
- Organic removal or destruction
» Summary
Introduction
e Sources
— Impoundments  — Containers
— Tanks — Land disposal sources
e Emission mechanisms
e Emission controls

2-4



Outline

« Introduction

» Sources and inherent controls
« Air pollution control devices

+» Organic removal or destruction

« Summary

Sources and Inherent Controls

- Surface impoundments
- Tanks and ancillary equipment
- Containers

- Land disposal sources

SURFACE IMPOUNDMENTS

Definition

*, .. depression, manmade excavation, or diked
area formed primarily of earthen materials . . .
designed to hold liquid wastes or wastes
containing free liquids .. . "




SURFACE IMPOUNDMENTS

e Storage
e Equalization
e Neutralization

Uses

e Evaporation
e Solids settling
e Biodegradation

SURFACE IMPOUNDMENTS

A High Percentage of Organics Is
Emitted because of ...

e Surface areas up to many acres
e Residence times of days, weeks, or months
e Aeration or agitation

Emissions from Impoundments and
Other Open Liquid Surfaces




SURFACE IMPOUNDMENTS

Major Factors Affecting Emissions

e Constituent volatility

. Residenceiﬁme

e Surface area

e Turbulence (aeration, agitation)
e Windspeed and temperature

e Extent of competing mechanisms
{such as biodegradation)

Fate of Organics: Emissions,
Effluent, Biodegradation, Sludge

Erussions

— -

Blodagradation

hoRpipd
had odod

Wind

Sludge

—————— e < — e | = Shidga Out

SURFACE IMPOUNDMENTS

Models for Open Liquid Surfaces

e Applicable to impoundments and open tanks .
e Models for caim surfaces and turbulent surfaces
o Emissions modeled as two steps

*®

Moadels for flowthrough systems and evaporation
ponds

e Rate of biodegradation (if any) included




SURAFACE IMPOUNDMENTS

Controls:
Air-supported Structures
Fans maintain pressure to inflate structure
Air vented to a control device !
Demonstrated on 1-acre aerated lagoon

e o o o

Subject to condensation, high temperatures,
accelerated corrosion, special worker safety
procedures

e Cantrol efficiency determined by vent's
control device (over 95%)

SURFACE IMPOUNDMENTS

Controls:
Floating Membrane Covers

e Demonstrated on water reservoirs, anaerobic
digester

e Design considerations: seal at edges, removal
of rainwater, gas vents, sludge removal

e Emissions from organic permeation of membrane

Control efficiency (theoretical) of 50% to 95+%

Sources and Inherent Controls

- Surface impoundments
- Tanks and ancillary equipment
« Containers

- Land disposal sources
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TANKS
Highlights

Diverse group of sources

Open tanks have high emission potential

Biodegradation decreases emissions

°
°
e Heating, agitation, aeration increase emissions
°
e Some have inherent controls

L

Controi by covering, enclosing, venting to control

device
TANKS
Definition
“. .. stationary device designed to contain an
accumulation of hazardous waste which is
constructed primarily of nonearthen materials
which provide structural support.”
" TANKS

Definitions

Tank system:
“. ..atank and its associated ancillary
equipment....”

Ancillary equipment:
“. .. such devices as piping, fittings, flanges,
valves, and pumps . ..."
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TANKS

Categories

I. Organic liquids
Il. Aqueous wastes (wastewater)
Il Sludges

IV. Ancillary equipment

TANKS
l. Organic Liquids
o Covered storage tanks
« Distillation (solvent recovery)

« Solvent extraction

TANKS

Organic Liquids:
Covered Tanks
e Fixed-roof
e Floating roof

e Pressure tanks

2-10



TANKS

Fixed-Roof
e Common for hazardous waste storage, especially
organic liquids
e Emissions through roof’s vent equipped with:
— Vent pipe open to atmosphere
— Pressure/vacuum relief vaive

— Air pollution control device

Pressure/Vacuum Vaive

roduct

Typical Fixed-Roof Tank

Gaugé Hatch

1 it
{for ve ngm

Manhole &

Manhole | &
1§

|

Nozzle
(for submerged
fill or drainage)

TANKS

Emissions from Fixed-Roof Ténks

. Working (loading) losses and
breathing losses

e Affected by net vapor displacement rate,
vapor phase concentration

e Aeration and heating significantly increase
emissions {some treatment tanks)
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Covered Tanks (Waorking Losses)

Waorking Lossas
Due 1o Loading

Vapar Spaca
VOIUME Of 1 F=ve? Tne? = nas T mns™sar s S e n s o | <t~ New Uquid Laval
Displaced { } f
Vapors -¢— Qriginal Liquid Level

>t— Liquid In

- —

——

Covered Tanks (Breathing Losses)

Breathing lossas due 1o
ambient pressure and
temperatire fluctuations

TANKS

Emission Models for Fixed-Roof Tanks

e Working loss = waste volume x vapor concentration

e Concentration in vapor -
— Measure, or -
— Estimate from volatility

e Breathing losses: low compared 1o working losses

e Constant level: low working losses
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TANKS

Fixed-Roof Tanks as a Control

e Retrofit open tank, replace impoundment
® 86% to 99% control for open tank

® 20% to 45% more control with pressure-
relief device at 2.5 psig (uncommon)

TANKS

Floating Roof

o Common at petroleum refineries, gasoline marketing
e Can be internal or external

e Reduces vapor displacement

e Emissions from “standing losses” and “withdrawal

losses”

External Floating Roof Tank

Seal Envelope

\‘\\

oy ™ -

‘s_:~-
-

-
-
-
-

Drain Pipe
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TANKS

Floating Roof as an
Emission Control

e Retrofit open tank, fixed-roof tank 7
e Must be compatible with waste, process, tank

® 93% to 97% retrofitting fixed-roof
(large tanks, crganic liquids)

® 74% to 82% reduction for fixed-roof
(various types of wastes)

® 96% to 99% reduction for open tank

TANKS

of emissions
greater than 2 atm

vacuum relief valve opens

Pressure Tanks

® Most fixed roofs at atmospheric pressure; some
up to 2.5 psig, which provides 20% to 45% control

® Low-pressure tanks up to 2 atm, high-pressure

e Vapors generally contained, except when pressure-

TANKS

Organic Liquids: Distillation
e Separation based on differences in volatility of
components o
e Continuous or batch (most common at TSDF)

e At atmospheric pressure, vacuum, or greater than
atmospheric pressure
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TANKS

Emissions from Distillation

e Emissions through overhead system vent, collection
tank vents, vacuum system

e Primary condenser is an inherent control

e Pollution control devices can be added to vents

Emission Sources for Distillation

Vent

Vapors
P Condaraer | ers
Waste :

In —*| still Receiver
> Residual
Qut

TANKS

Organic Liquids:
Solvent Extraction

e Constituent preferentially dissolves in solvent
e Extract separated from treated waste
e Solvent in extract recovered by distillation

e Emissions from distillation vents

2-15



Emissions from Solvent Extraction

TANKS

Solvent Extractidn:
Uses

e Used for phenol, acetic acid, hydroxy aromatic
acids, petroleum oils

e Also applicable' for organic sludges
e Removals of 80% to 100%

e Waste residual usually requires more treatment

TANKS
Il. Aqueous Wastes (Wastewater)
» Wastewater collectibn
¢ QOil-water separators
» Open wastewater treatmen; fanké

« Air and steam strippers
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TANKS

Wastewater Collection Systems

e Individual drains, sewers, junction boxes, sumps

e Emissions from direct contact with air, induced
draft

e Roughly 20% to 40% of benzene can be emitted
in collection systems

e Control by covering, vent to control device

Individual Drains

. Vel Drain Pipe Drain Pipe P Drain Pipe .
_||_~ Drain Riser _~Drain Riser (L~ Drain Rise
VIry177777777777 ) ri7 r/f/f/f//// N
Sewer Pipe .
Cross
Section

J

Open, Unsealed P-Leg Seai Closed Drain

Typical Junction Box

< Vent '_ Gas Tight Cover
. / Grade

777777 A= 75777777

o L~ Concrete

o b
g s -

- 2-17 -



TANKS

Oil-Water Separators ~ - -
e May be open, covered, or controlled by
covering and venting to control device
e APl and PPl separators common at refineries

e Separates oil, water, and sludge

- Oil-Water Separator
- i Emissions
Emissions é %
olly % oil
Wastewater —»; Forebay Separator L, water

TANKS

Wastewater Treatment

Generally open
Emission mechanisms similar to impoundments
Smaller surface areas than impoundments

Residence time of hours

Control by covering, vent to a control device
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TANKS

Typical Open Tank Processes

e Equalization e Oxidation reactions
e Neutralization e Precipitation
e Solids settling, separation e Adsorption
e Biodegradation e Air flotation
TANKS
Air Stripping

e Volatiles stripped from waste by contact with air

e Contact in spray towers, packed towers, mechanical
and diffused-air aeration

e Most common for dilute aqueous wastes; used for
groundwater :

e Vented air controlled by carbon adsorption,
catalytic incineration (condensers are uncommon)

Schematic Diagram of an Air Stripping System

Overhead Vapors v‘ﬂ'd
l
Liquid Distributor
Vant s
Control Devics Residue
Pucked {e.g., spent carboq)
Waste Colurmn
Stor:
I —> and !:oq:d Al
Tank Stripper
Pump
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TANKS

Steam Stripping

e Batch or continuous (most common for large
wastewater streams)

e Direct contact between steam and waste

e Vapors condensed and organic layer decanted;
aqueous layer recycled to teed

e Continuous devices with trays or packing require
low solids content '

Steam Stripper for Ethylene
Dichloride/Vinyl Chloride

Condensers

To WWT / To
T Feed ' Incinerator
y
Waste Heat

Water to

| Exchanger
feed tank

Bottoms EDC

Preliminary Treatment
Prior to Stripping

Additives Vent

Decanted
Decanter Water

Wastewater —~—s

Organics

Sludge
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}

JyEd D
TANKS !
:‘A 2! 3 e :{A } :/.) r’_/, »
Emissions from Steam Stripping o p e e T

e Emissions from condenser/decanter vent, collection tanks

e Primary condenser provides an inherent control

e Additional control from control devices on vents

e

TANKS
lll. Sludges
« Fixation
« Dewatering

« Thin-film evaporators

TANKS

Sludges: Fixation

~ Also called stabilization, solidification

e Cement-like substances (lime, flyash, kiln dust)
most common fixative

Steps are (1) mixing, (2) curing, and (3) disposal

Not only in tanks, but also containers (next
source type)
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TANKS

Emissions from Fixation

Most volatiles emitted during mixing
(60% to 90%)

e Organics also emitted during curing

e Exothermic reactions increase emissions

Control by covers or enclosures vented to
control device

TANKS

Sludge‘s‘:: Dewatering

e Used to reduce water content of sludges
e Filter press

— Plate and frame

— Recessed plate

— Belt filter
e Rotary vacuum filter

e Centrifugal filter

Belt Filter Press
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TANKS

Emissions from Dewatering

Discharge of solids and filtrate

°

e Exposed area of waste on moving belts
e Leaks

e Vacuum pumps (if used)

°

Control by enclosure vented to control device

TANKS

Sludges: Thin-Film Evaporation

e For viscous liquids, sludges, slurries

e Thin layer of waste spread on heated surface

e Adaptabie to many physical forms and waste
compositions

Flow Path of

i i
Thin-Film Evaporator
=

A3

[

H
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TANKS

Emissions from Thin-Film Evaporation

e Emissions through overhead system vents,
collection tanks, vacuum system if used

e Primary condenser is an inherent control

o Additional control from control devices on vents

TANKS
IV. Ancillary Equipment
«-Pumps « Compressors
. Val\)es : « Sampling connections

« Pressure-relief devices o Open-ended lines

ANCILLARY EQUIPMENT

Leak Detection and
Repair (LDAR)

e Procedure to reduce emissions

e Survey components for leaks using
portable organic vapor detector (Method 21)

e Adjust, repair, replace as necessary
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Sources and Inherent Controls

« Surface impoundments
« Tanks and ancillary equipment
- Containers

- Land disposal sources

CONTAINERS

Definition

“Any portable device in which a material is
stored, transported, treated, disposed of,
or otherwise handled.”

1

)
= MC el

CONTAINERS

Controls

e Submerged loading
" — Influent pipe below surface
— Prevents splashing, saturation of vapors
— Contral efficiency of 65%
e Cover or enclose and vent to a control device
e Housekeeping in drum storage area

2-25




Spiash Loading Submerged Loading
{tends to saturate vapors) :

Fill Pipe

Haich Cover
Vapor Emissions &2

/& l Cargo Tank
Vapors a2 |

Product

Bottom Loading

Vapor Vant
To Recovery
i or Atmosphera
Hatch Closed
e

Cargo Tank

) ) +— Fill Pipe

Sources and Inherent Controls

« Surface impoundments
- Tanks and ancillary equipment
- Containers

- Land disposal sources
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LAND DISPOSAL

Major Land
Disposal Sources

o Land treatment
e Landfills

e Waste piles

LAND DISPOSAL

Land Treatment

“...hazardous waste is applied onto or
incorporated into the soil surface.”

Land Treatment Emission Mechanisms

. Ditfusion
Wind . Volatilization | .« through pores

Adsorption
anto soll particles

Biodegradatlon,
if any Absorption

into oll and water
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LAND DISPOSAL

Landfills

e Composed of active and covered cells

e Volatiles rapidly emitted from surface of
active cells

e After covering and compacting with soil,
ernissions occur by diffusion, barometric
pumping, gas venting

Diffusion through the cap

Landtilled Waste

Emissions From A Closed Landfill

Convactive loss from

barometric pumping

- through the vent.
-

LAND DISPOSAL

Wastepile

*Noncor]tainerized accumulation of solid,
nonflowing hazardous waste used for
treatment or storage.”

2-28




LAND DISPOSAL

Controls
e Flexible membrane covers

e Covers supported by rigid structure, vent to control
- device

e Air-supported structures, vent to control device

t
e Remove or destroy organics before disposal

Outline
- Introduction

« Sources and inherent controls
« Air pollution control devices

- Organic removal or destruction

« Summary

Air Pollution Control Devices

e Carbon adsorption

e Condensation

e Absorption

e Combustion
— Flares
— Thermal incineration
— Catalytic incineration

— Boilers or process heaters
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CONTROL DEVICES

Carbon Adsorbers

Organics selectively collected on surface of
activated carbon

e Breakthrough: organics detected exiting the bed

Essentially complete removal until breakthrough

e Efficiency at least 95%

e Carbon canisters and fixed bed (regenerable)

Carbon Canisters

« For vent flows less than 100 CFM

. Cannot be regenerated in canister

Activated Carbon
Support Material

Two-stage Adsorption System

Vapors
Adsorbing

...................................

Vent
10 Atmasphere

TJo Condenser
and Separator

Closed \ l
omeroereerrsrrrsTTraooeed

Steam
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CONTROL DEVICES

Carbon Adsorbers:
Design Considerations

o Capacity vs. vapor concentration
e Bed design (depth, pressure drop)
e Flow rate
o Humidity .. drc cmoe 7 ;”é» 4t
e Temperature . ~..-.3 ' "
CONTROL DEVICES
For Effective Control
by Adsorbers ...
@ Monitor for breakthrough, or
e Replace carbon before breakthrough
(based on operating experience)
e Control emissions from regeneration
or disposal
CONTROL DEVICES

Condensation

Cool vapor phase to dewpoint

Surface condenser - most commaon, noncontact
(usually shell and tube)

e Contact condensers: cheap and efficient, but
could have a treatment and disposal problem

e Coolants: cooling tower water, refrigerated
water, brines, glycols

e Efficiency determined by vapor phase concentration
and condenser temperature
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Schematic Diagram of a Shell-and-Tube
Surface Condenser

Coolant Inlet Vapor Qutiet Vapor Intet.
PP TN

[

Cooling Tower or
Refrigeration Unit

i

Caoolant Quitlet Condensed VOC
(to decanter or receiving tank)

Schematic Diagram of a Contact Condenser

Water Inlat

Vapor inlet  —
- Distribution Tray

Liquid Level

Liquid Outlet (Water and VOCs)

CONTROL DEVICES

Absorption

Vent gas component dissolves in liquid

e Contact in spray towers, scrubbers, packed or
plate columns )

o Common use is to remove SOz, HZS, HCl, NH3 from
- air with water : o

e Solvents: water, mineral oils, nonvolatiie ails,
aqueous soiutions of oxidizing agents

e Efficiencies 60% - 96%; 87% for methylene chloride
by water
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Packed Tower for Gas Absorption

Cleaned Gas Out
to Final Control
Device

Absarbing
Liquid In -

Organic Laden
Gas in
I
Absorbing Uiquid
with Orgartics Out
To Disposal or Organic Solvent Recovery
CONTROL DEVICES
Combustion Equipment
o Flares
e Thermal oxidizers (incinerators, boilers,
process heaters)
e Catalytic incinerators
CONTROL DEVICES
Flares

e Open combustion process
e Steam injection improves combustion

e Destruction efficiency at least 98%
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Steam-assisted Elevated Flare System

Steam ! Pilot
nazzies oo ¢ bumaers

|

Halps pravent flashback

MY

W
\\Y
W

Gas collection header,

&

CONTROL DEVICES

Thermal Incineration

e Requires high temperatures, good mixing,
sufficient oxygen, adequate residence time

e Auxiliary fuel if vent gas less than
50 Btu/sct

e Capacity of 200 to 500,000 scfm

e Destruction efficiency at least 98%

Thermal Incinerator
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CONTROL DEVICES

Catalytic Incinerators

e Oxidation at lower temperatures with catalyst
(820-650 °C)

e Catalyst adversely affected by high temperatures,
high concentrations, fouling (particulate matter,
polymers),deactivation (halogens or some metals)

e Can achieve 98% or higher destruction

Catalytic Oxidizer

Auxiliory
Fuel Burners

waste Gas

CONTROL DEVICES

Existing Boilers or Process Heaters

e Control provided by existing equipment

e Vent stream added as fuel, secondary combustion
- air, or as diluent

e Vapors with halogens or sulfur usually avoided
e Recovers heating value of vent stream

e Can achieve 98% or higher destruction
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Qutline
« Introduction

- Sources and inherent controls
« Air pollution control devices

- Organic removal or destruction

« Summary
Organic Removal
or Destruction
e Steam stripping e Solvent extraction
e Air stripping e Distiliation
e Thin-film evaporation e Waste incineration
ORGANIC REMOVAL
Features

e Avoids need for controls on subsequent
processes (hence pretreatment)

e Removal efficiency depends on waste
constituents and process design

e Can remove essentially all of highiy volatile
compounds

e Applicable to many wastes and compounds
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ORGANIC REMOVAL

Control Efficiency

Percent removed from waste

e Emissions from removal process
e Emissions before removal process installed

e Percent control of 98 to 99+ is possibie

ORGANIC REMOVAL

Example:
Steam Stripping Benzene from Water

@ 99.5% t0 99.9% removed from water
e 0.7% to 1.4% emitted from stripping system

e Control efficiency of 98% to 99% (if 70%
emitted in WWT)

ORGANIC DESTRUCTION

Waste Incineration

e Used for wastes that were previously land-disposed

e Destruction of 99.99% or higher demonstrated
in many units

e Applicable to organic wastes and sludges

-
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Qutline
- Introduction

. Sources and inherent controls
- Air pollution control devices

- Organic removal or destruction

« Summary
SUMMARY
Sources
e Impoundments
e Tanks
¢ Containers
e Land disposal sources
e Miscellaneous
SUMMARY
Characteristics

Affecting Emissions

o Exposed surface areas
e Residence time

o Constituent volatility

e Turbulence
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SUMMARY

Emission Mechanisms

e Area sources
__ Diffusion through waste to surface

— Transfer from surface to air

SUMMARY

Emission Mechanisms (con.)

e Enclosed sources
— Vapor space contains organics
— Displacement of vapor

Working losses
Breathing losses

e Evaporation of leaks and spills
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SUMMARY

Competing Mechanisms

e Biodegradation

o Adsorption

e Absorption

e Removal with effluent

SUMMARY

Controls

e Cover or enclose open area sources
e Control devices for vapors captured by enclosure

e Organic removal or waste incineration
(instead of covers/control devices)

e Work practices for leaks (LDAR) and spills
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RCRA Organic AirRules - Process Vents

#1

40 CFR Parts 264 and 265
Subpart AA
(55 FR 25454, June 21, 1990)
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ABSTRACT: PROCESS VENT STANDARDS (SUBPART AA)

The objective of the presentation on the RCRA process vent rules is to
provide a basic understanding of the new RCRA air emission standards for
process vents in order that those persons required to comply, implement, or
enforce the rules can do so effectively and timely. The presentation clearly
explains the process vent rule applicability criteria which include facility
authorization under RCRA, hazardous waste management unit type, and waste
organic concentration. Technical requiremenfs for emission controls and the
facility "bubble" concept for emission rate limits are explained. Recordkeeping
and reporting requirements are also discussed.

The process vent standards in 40 CFR Parts 264 and 265, Subpart AA, limit
organic air emissions at hazardous waste treatment, storage,: and disposal
facilities (TSDF) requiring a permit under Subtitle C of the Resource
Conservation and Recovery Act (RCRA). The standards were promulgated on
June 21, 1990 (55 FR 25454) under the authority of Section 3004(n) of the
Hazardous and Solid Waste Amendments (HSWA) to the RCRA. The Subpart AA
standards are applicable to process vents associated with distillation,
fractionation, thin—-film evaporation, solvent extraction, and air and steam
stripping operations that manage hazardous wastes with 10 parts per million by
weight (ppmw) or greater total organic concentration. The RCRA air rules for
process vents require that owners/operators of TSDFs subject to the provisions
of Subpart AA: (1) reduce total organic emissions from all affected process
vents at the facility to below 1.4 kg/h (3 1b/h) and 2.8 Mg/yr (3.1 ton/yr), or
(2) install and operate a control device(s) that reduces total organic emissions
from all affected process vents at the facility by 95 weight percent. The
process vent rules do not require use of any specific types of equipment or
add—on control devices. Condensers, carbon adsorbers, incinerators, and flares
are demonstrated emission control technologies for the regulated processes,
although the choice of control is not limited to these. To ensure that control
devices perform according to their design, the rules for process vents require
that specific control device operating parameters be monitored continuously
and the monitoring information be recorded in the facility operating record.
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Whatm

Purpose of preseniation

* Answer common questions on the RCRA
air rules for organic emissions from
process vents

Procass -
Vents

Basic questions Process

Who is affected ?
Why was Subpart AA developed ?
How many facilities are out there ?




Questions on details Process
Yents

What units are regulated ?

How does the regulation work?

When do the regulations become effective ?
What are the requirements for control devices ?
What records have to be maintained ?

What reports have to be filed ?

Who is affected ?

» Facilities subject to Part 270
- Permitted
- Interim status

« Previously exempt hazardous
waste recycling unifs at these
facilities

Vents

What units are affected? Evers

» Steam strippers

« Distillation

« Fractionation

« Thin-film evaporation
« Solvent extraction

« Air strippers




What units are exempted ? Frocess

« Production

- Wastewater treatment tanks [
« Subtitle D

« Domestic Sewage

« Closed-loop reclamation

« Additional detail provided in yodr,
workshop manual on page 3-18 as
Aftachment A of this session

R LT

What vents care covered ? gp@cﬂ%&

«On affected units that manage hazardous
waste with 10 ppmw or greater total
organics on a fime-weighted, annual
average basis

» On tanks associated with an affected unit if
emissions from these process units are

vented through the tank
| O\‘lerhead Process
Example 1 \ Vapors Vonss
A
. /
[V AR E i
W "%;~>Qd\lr"" — "
Vapors e
Alr
A Stripper

Waste in

\
Effluent out i iri
£ — luent o % Airin




Example 2

Vapors \

Waste in

Feed Tank

Why was Subpart AA developed?

« To protect human health and the
environment

- . « To control emissions from land-disposal
restriction freatment technologies

Process
Vents

How many units are out there? Bpmwces

200 +

Number of Units

g

g

8

Vents

185




What are the annual emissions Herocess

.., froma typical facility ? Vents

200 +

15.0 +

fon/yr

100 +

5.0+

N i ?
Large Faclilty Medium Faciiity Small Facility

—

Q.0

Model Plants - Annual Emissions Estimates

How do the regulations work?

O IDENTIFY affected process vents

© DETERMINE emission rates

© SUM individual rates

© COMPARE fo emission rate limits

© REDUCE emissions below limils or 95%

Process
Vents

O [DENTIFY

Process
Vents

+ Unils covered by the standards

- Distillation - Air stripping

- Solvent extraction - Fractionation -

- Steam stripping - Thin-film evaporation
which

- Avercge' 10 ppmw or greater organics in waste




®© DETERMINE Process
\/ents
« Hourly and annual emission rates
with either
- Direct mecsurement
- Use of knowledge
@ SUM Process

Vents

« The individual emission rates to get
a facility process rate

@ COMP ARE Process

Vents

i
mw/iiiy
- T

« The total facility process vent emissions) to the
hourly and annual emission rate limits




® REDUCE

« Facilities exceeding the emission rate limits must
install controls which

- Reduce facllity emissions below 3 Ib/hr gand 3.1
ton/yr, or
- Reduce facility emissions by 95 percent

Process
Vents

Facility Bubble for Emission Rate (ER)

Process
Vents

ER oemy

- PV2 pv3 » :
ER = D ERow
H

= Eval + ERp\a’ + ERpVJ

Example 3 - Control Options for a Facility

Process
Vents

Eval + Evaz + EvaJ

= 10+ 1+55=66ton/yr

m
X
[

Facliity




Example 3 (cont.) - Conirol Options for a Facility P{/c:e%?:s

e
T,

Option 1 - 95% control on

ER  ocun 66 ton/yr all three vents
66 (1-.95) = 3.3 Option 2 - 88% control on pv]
3.3 ton/yr vs. 3.1 ton/yr -G—r%m control on pv3 P

~

7

o) J:T'?]/)u I_ '

PN
ll'/‘\u/_). oty NS -
S TR T

(_,m,—% RE PSS gt ot s

facility

When do the regulations
become effective? . ¢

« Regulations become effective on 1 2/ 21 / 90

« Compliance date depends on classificafion of

Process -
Vents

When do the regulations
become effective? (cont.)

« Interim status facilities have until 6/21/92to
Insfcll control equipment

. Pen'mﬁed fccﬂmes are shlelded from Phase | air
standards Conl A ,,_,/ B C+;

Process
Vents

B/ _~. .
1\”3)1/ )L. W//“ ww‘{-[

l' el :
,v‘ ILULI,,, /.



What are the requirements Process
. - 8Nnis
for control devices ?

« No specific device required
« Individual performance requirementis for : :
~-Vapor recovery systems
-~ Enclosed combustion devices
- Flares

« Equipment must be properly operated,
muaintained, and continuously monitcred

Process

What are the requirements Vents
for vapor recovery systems
(e.g. condensers or adsorbers) ?

» Recovery efficiency of 95 weight percent or
better

 Primary recovery devices do not count
toward the 95 weight percent

What are the requirements for e
enclosed combustion devices
(e.g., vapor incinerators,
boilers, or process heaters) ?

» Designed and operated with a destruction
efficiency of 95 weight percent or greater or

+ Minimum residence time of 0.5 second at
a minimum temperature of 760 °C
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What are the alternative Process
requirements for incinerators ?

+ Reduce incinerator exhaust to a
concentration of 20 ppmy toial
organics or less

What are the requirements 5rroces
for flares ?

+ No visible emissions

+ Flame present at all times

» Net heating value requirements
« Exit velocity requirements

Note Process

Vents

» Design requirements for demonstrated
control technologies are presented on

page 3-20 in Attachment B of this
session in your workshop manual
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What are the owner/operator
responsibilities for
control devices ?

« Inspect readings from each
monitoring device daily

« Immediately implement corrective
measures, if necessary

Process
Vents

What is @

closed-vent system ?

Process
Vents

Closed-vent System

« Ducts, pipes, connectors,

vapors or gases from
equipment to a control
device

Carbon Adsorption System

and blowers which fransport

Process
Vents
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What records have Pracess
to be maintained ?

« Facility compliance documents
« Control device records

Facility compliance Process
documents

« Waste stream determinations
« Emission rate determinations

Control device records Process

« Control device implementation schedule
» Design and operating information

« Control device exceedance records

« Information on altemative controls

3-15



Note Process
Vents

« Details on recordkeeping requirements
provided on page 3-23 in Attachment C

of this session in your workbook

What reports Process
have to be filed ?

« Facilities with RCRA permits must report
semiannually all exceedances > 24 hours

« Interim-status facilities are not required to
report control device exceedances
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Summary

Applicability
Decision
Tree

Process
Vents

summary What are the
emission rate limits ?

« Reduce total organic emissions from all
affected process vents

_pelow 3 Ib/hr and 3 1 ’ron/yr

or
- By Q5% after primary recovery

Process
Vents
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Altachment A - RCRA Exempt Unils
Production Units

Process
Yents

« Applies to hazardous wastes generated In
production or process-related equipment

« Exemption applies until waste is removed
from the unit, unless the waste remains in
unit for > 90 days after operation ceases

« 40 CFR 261.4(c)

Attachment A - RCRA Exempt Units

Generator Accumulation
Tanks

« Generators who accumulate waste in tanks
or containers for < 90 days are excluded
from permitting requirements

« 40 CFR 270 and 40 CFR 262.34

Process
Vents

Aftachment A - RCRA Exempt Units

Totally Enclosed
Treatment Units

Process
Vents

 Exempt from RCRA Subtitle C under
~ 40CFR 264.1(9)(5)
- 40CFR 265.1(c)(M
- 40CFR 270.1(c)(2)




Attachment A - RCRA Exempt Units
Process

Closed-Loop Vents
Reclamation Units

« 40 CFR261.4 amended o allow control of
reclamation of hazardous wastes

« Amendments did not change
closed-loop reclamation exemption in
40 CFR 261.4(a)(8)

Attachment A - RCRA Exempt Units ] "'&
| @Pm“
Wastewater Treatment
Units

« Units regulated under Section 402 or 307(b)
of the Clean Water Act are not subject to
RCRA Subtitle C standards

« 40 CFR 270.1(c)

Aftachment A - RCRA Exempt Units
Process
Vents

Domestic Sewage Units

+ Domestic sewage excluded from
definition of solid waste

« Domestic sewage units are not subject
to hazardous waste regulations

« 40 CFR 261.4¢aX(1)
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Attachment A - RCRA Exempt Units
Process
Vents

Subtitle D Units

« Subtitle D wastes not subject to
hazardous waste regulations

« Subtitle D wastes include hazardous
wastes generated by conditionally
exempt small-quantily generators

Attachment B - Control Device Design
Thermal Incinerators

« Minimum and average combustion zone
temperature

« Combustion zone residence fime
« 40 CFR 264.1035(b)(4) (il (A)

Process
Vents

Attachment B - Control Device Design

Vents
Catalytic Incinerators

« Minimum and average temperature
across the catalyst bed inlet and outlet

40 CFR 264.1035(b)(4) (i (B)
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Aftachment B - Control Device Design

Vents
Boilers and Process Heaters

« Minimum and average combustion
zone temperature

« Combustion zone residence time

« Location of vent introduction into
combustion zone

« 40 CFR 264.1035(b)(4) (i (C)

Attachment B - Control Device Design
Flares

« No site-specific design analysis required

« Flares must meet specified design and
- operation requirements (40 CFR
264.1033(c)

« 40 CFR 264.1035(®)(4) (D (D)

Process
Vents

Attachment B - Control Device Design

Vents
Condensers

« Outlet gas organic concentration level

« Outlet gas temperature

« Coolant fluid inlet and outlet temperature
« 40 CFR 264.1035(b)<4)((E)
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Attachment B - Control Device Design

Regenerable Carbon
Adsorption Systems

« Outlet organic concentration level
« Number, type, and capacity of carbon beds

« Type and working capacity of activated
carbon

« Total steam flow over regeneration cycle

Process
Vents

Attachment B - Control Device Design

Regenerable Carbon
Adsorption Systems
(continued)

« Duration of the steaming and cooling-;/drying
cycles

« Carbon bed temperature after regeneration
« Carbon bed regeneration time )

« Design service life of activated carbon

« 40 CFR 264.1035(b)(4)(in(F)

Process
Vents

Attachment B - Conirol Device Design

Nonregenerable Carbon
Adsorption - Carbon Cannisters

« Outlet organic concentration level
« Carbon bed capacity

« Type and working capacity of activated
carbon ,

« Carbon replacement interval
« 40 CFR 264.1035(b)(4)(ii)(G)
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Attachment C - Recordkeeping
o
Compliance

Documentation

Information and data to suppork:
« Waste determinations
« Identification of affected process vents
« Unit throughputs and operating hours
« Emission rate for each dffected vent
« Emission rate for total facility
« Basis for determining emission rates

Aftachment C - Recordkeeping

Control Device
Implementation Schedule

« Dates for design, construction, and operation
of control devices

« Schedule may allow 18 months for installation
of control devices

« Must be in operating record on effective date
« 40 CFR 264.1035(b)(1)

Process
Vents

Attachment C - Recordkeeping

Vents
Control Device

Design Documentation

« Design analysis
« References and sources used

« Statement by owner/operator certifying device
is designed for maximum emissions

« Statement by owner/operator certifying device
is designed for 95% efficiency

« Performance test resulls
« 40 CFR 264.1033
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Aftachment C - Recordkeeping

Process

. Vents
Control Device .

Operating Records

« Description and date of each modification to
closed-vent system or control device

« ldentification of operating parameter to be
monitored, description of monitoring device,
and diagram of monitoring sensor locations

» 40 CFR 264.1035(¢)

« 40 CFR 264.1035(c)(®)

Aftachment C - Recordkeeping

Control Device
Exceedance Reports

 Must report periods when control device
operates outside design tolerances

« Records include date, duration, cause, and
comrective measures taken

Process
Vents

Aftachment C - Recordkeeping

Process
Vents

Control Device
Exceedance Reports

Thermal Incinerators
(Operating at 0.5 s and 760 °C)

« Periods when the combustion temperature
is below 760 °C )

« 40 CFR 264.1035(c)(4)®
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Attachment C - Recordkeeping

Control Device
Exceedance Reports

Thermal Incinerators
(Operating at 95% or 20 ppmw)

« Periods when the combustion
temperature is more than 28 °C below
the design average {emperature

« 40 CFR 264.1035(c)(4) (D)

Process
Vents

Attachment C - Recordkeeping

Control Device
Exceedance Reporis
Catalytic Incinerators
« Periods when the vent stream temperature

at the catalyst bed inlet is more than 28 °C
below the design average temperature, or

« Periods when the temperature difference
across the catalyst bed is less than 80% of
the design average temperature difference

« 40 CFR 264.1035(c)()(iD)

Vents

Attachment C - Recordkeeping

Control Device
Exceedance Reports
Boilers and Process Heaters

« Periods when the combustion temperature Is
more than 28 °C below the design average

temperature

« A change in the location where the vent
stream is introduced to the combustion zone

« 40 CFR 264.1035(c)(4) (V)

Process
Vents
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Attachment C - Recordkeeping
Process

. Vents
Control Device

Exceedance Reporis
Flares

« Periods when the flame is not ignited
« 40 CFR 264.1035(c)(4) (V)

Aftachment C - Recordkeeping

Control Device
Exceedance Reporis

Condensers
with Temperature Monitors

Process
Vents

« Periods when the temperature of the condenser
exhaust is more than 6 °C above the design

average temperature, or

« Periods when the temperature of the coolant
fiuid exiting the condenser is more than 6 °C
above the design average temperature

« 40 CFR 264.1035(c)(4)(viD)

Attachment C - Recordkeeping

Control Device
Exceedance Reports

Carbon Adsorbers

Regenerated On-site with
Concentration Monitors

Process
Vents

« Periods when the organic concentration inthe
carbon bed exhaust is more than 20% greater
than the design concentration

« 40 CFR 264.1035(c)(4)(vill
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Attachment C - Récordkeeping o
TOCOss

Control Device 1
Exceedance Reports

Carbon Adsorbers

Regenerated On-site with
Fixed Regeneration Schedule

« Periods when the process veni stream confinues
to flow to the device beyond the predetermined

bed regeneration time
« 40 CFR 264.1035(c)(4)(ix)

Aftachment C - Recordkeeping
Process
Vents

" Information on
Alternative Control Devices

« Owner/operator must record information
indicating proper operation

« Regional administrator will specify appropriate
recordkeeping requirements in permit
negotiation process

« 40 CFR 264.1035¢e)
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ABSTRACT: EQUIPMENT LEAK STANDARDS (SUBPART BB)

This session covers the organic air emission standards for equipment leaks at
hazardous waste TSDFs codified in Subpart BB of 40 CFR Parts 264 and 265. The lesson
is designed to provide a basic understanding of the equipment leak rules to aid RCRA
permit writers and enforcement personnel in determining compliance and to aid facility

owners and operators in achieving compliance.

The session begins with a review of the background of the equipment leak rules
followed by a detailed presentation of the applicability of the rules. The control
requirements are briefly summarized with references to the standards for details.
Waste stream determinations for the purposes of applicability are covered in detail and
the recordkeeping and reporting requirements are summarized. As is the case with the
control requirements, references to the standard are provided for details of the
recordkeeping requirements.
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Organic Air Emission Standards
for Equipment Leaks

at Hazardous Waste Treatment, L oeemrnd

Storage, and Disposal Facilities

40 CFR Parts 264 and
265 Subpart BB

Purpose

* Provide basic understanding of
.Subpart BB equipment leak rules
promulgated under Section 3004(n) of
RCRA

Highlights

« Standards generally affect equipment
contacting organic wastes

* Facilities may have hundreds of these
potential sources

» Standards include leak detection and
repair (LDAR) and specified equipment

« Compliance is demonstrated through the
maintenance of records




Topics

- Background

« Applicability

- Waste stream determination
- Control requirements

» Recordkeeping requirements
« Reporting requirements

« Summary

Topics

» Background

» Applicability

- Waste stream determination
+ Control requifements

« Recordkeeping requirements
- Reporting requirements

- Summary

Background

Subpart BB Equipment
Leak Standards

« Promulgated June 21, 1990
(55 FR 25454)

 Effective date December 21, 1990




Background

Standards

- Adopted from CAA standards for:
- Benzene equipment leaks TAVAR. R =
— SOCMI
— Petroleum refineries
— Coke oven by-product plants
- Revised to RCRA format

. Parts 264 and 265 rules identical except
reporting is not required by Part 265

Topics

- Background

- Applicability

. Waste stream determination
«" Control requirements ‘

. Recordkeeping requirements

- Reporting requirements

« Summary
Appiicability
ACRA No Exemol
taciity from
E) Subpart BB |
Yes
“Equi r No
Yes
{azardous waste 5. N0
2 10% organk
? e —————
. Subparnt B8
Yes | does not
apply
Vacuum Yes
service
?
No

No -
L——————-—————-——"‘ Subpan B8 applies 4—6



Applicability

Equipment Covered by Subpart BB
« Pumps
- Valves
- Compressors
- Sampiing connections systems
 Open-ended valves or lines
- Pressure-relief devices

« Flanges and other connectors

Labyrinth Shaft Seal for Compressors

Potential
Vi 2k Leak Gas
Q a
iy
Internal Atmosphere

Gas Pressure

Rising Stem Gate Valve

Patentiai
Leak Areas

Packing

Disk or Wedge




Spring-Loaded Relief Valve

Emissions
(simmenng, improper
rasaating, pressura relief)

Spring

Vant

Leaks caused by
Potential o Improperly chosen gaskets
~ LeakArea e Damaged.gaskets
e Poor assembly

e Vibrations.

Applicability

Equipment

. Affected equipment is found in destruction
or recyciing/recovery processes; for
example:

— incineration

- Distillation

— Solvent extraction

— Steam stripper

— Storage tanks for reclaimed organics




Steam Stripper

@ Process Vent |
Pnmary Condenser

Waste in

Bottoms Seceiver

Topics

« Background

- Applicability

. Wasté stream determination
« Control requirements

. Recordkeeping requirements
. Reporting requirements

« Summary

Waste Stream Determination

« Waste organic content at least 10%
by weight ’

« Gas or liquid at operating conditions

« Liquid stream light or heavy liquid

4-9



Waste Stream Determination

Basis of Determinations

+ Knowledge
- Analysis by direct measurement

Waste Stream Determination

Examples of Knowledge

« No organics used

- ldentical to other process

- Prior speciation analysis with no process
changes

Waste Stream Determination

Applicability of Organic Content

Analytical Methods
Compounds
Method most applicable
ASTM E 260-85 Muitipie compounds
(General GC analysis)
ASTM D 2267-88 Benzéne, toluena, C8, and
{Aromatics by GC) heavier aromatics
Mathod 9060 (SW-846) Organic carbon greater
(Total organic carbon than 1 mg/L
[rach
Method 8240 (SW-848) G usad to measure
(Volatiles by gas Appendix Viil compounds
chromatograph/mass in wastewaters, sludges,
spectrometer [GC/MS] and sails
ASTM E 168-88 Single- or double-component
(Intrared {IR] analysis) systems
ASTM E 169-87 Singie- ar double~component
(Ultraviolet [UV] analysis)  systems




Waste Stream Determination

Applicability of Organic
Analytical Detectors

Compounds

Method most applicable
Flame ionization All
Photaicnization Aromatics
Hall electrolytic Halogenated
conductivity
device
Nondispersive Any compound with
infrared C-H bond
Mass spectrometer All

e e ————————————)

Waste Stream Determination

Gaseous Waste Determination
« Gas at operating conditions

Example: Overhead stream from distillation

prior to the condenser

Waste Stream Determination

Light/Heavy Liquid Determination

+ A light liquid:
- Is a liquid at operating temperatures

- Contains compound(s) with vapor
pressure >0.3 kPa (0.04 psia) at
20 °C (68 °F)

- Total concentration of pure

components with vapor pressure >C.3
kPa at 20 °C is greater than 20%

« All liquids not light liquids are heavy
liquids.
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Topics

- Background
- Applicability

.« Waste stream determination
- Control requirements
. Recordkeeping requirements

- Reporting requirements

« Summary

Control Requirements

Work Practice

- Work practices are based on a leak
detection and repair program (LDAR)

« LDAR varies by source type, but
includes:

- Leak detection monitoring
- Inspections - visual and olfactory

- Repair within a given time frame

Contral Requirements

Leak Detection Monitoring with

Method 21

Portable total organic analyzer is used to
locate leaks from valves, flanges, and

pumps

on a reference compound

The Subpart BB reference compound is

methane or n-hexane

A response factor must be determined for
each compound to be measured

A leak is defined as 10,000 ppm, based -
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Control Requirements
Repairs

- The first repair attempt must be made
within 5 calendar days of detecting leak

+ Repair must be completed within 15
calendar days of detecting leak

Control Requirements

Emission Limits

- For equipment designed not to leak (e.g., no waste
contact with external activating mechanisms)

- No detectable emissions (Method 21)

- Compliance test initially and at least annually

Sealless Pumps Can Be Designated
for No Detectable Emissions

Outiet o
g Contanment
LD stator

) [

~

i |~ Bearing

Theust
washers

Volsie
Impeiier Mator rotarfpump shalt

a. Magnetically coupied centrifugal pump b. Canned motor centrifugal pump
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Sealless Pumps Can Be Designated
for No Detectable Emissions

inner
coupling

Quter \ O-nng

cougling Beanng

Mator
shatt

Magnels

c. Magnetically coupled gear pump

Cutlet Ball and seat

inlet

d. Hydrauiically backed diaphragm
metering pump

Control Requirements

Equipment Standards

. Specified equipment (dual seals, closed vents,
caps, closed loop sampling)

. Checked by visual inspection and for detectable
emissions (Method 21)

« Leaks must be repaired within 15 days

Control Requirements

Summary
Emissian Equipment Work

Source Service Umit Specification Practice

Pump Light No detectable {or) Dual ssais, (or) | Monthly monitoring
quid emissions closed vent (and)-

weekly Inspaction

Haavy :E:
liquid —

vave  Gas&lignt Na deteciable (of) - ‘
liquid amissions
Haavy E:Z:]
liquid ——— J———

“FManitaring is required il evidence of a leak is found.

1 indicates the primary control mathod.
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Contral Requirements

sSummary (continued)

Emisslon Equipment Waork
Source Service Umit Specification Practice
Prassure- Gas No detectable Closaed vent -
relief emissions -_—
device -
ugna —_ —1
heavy
liquids
Fangel  Gaaion —— =
connector & heavy
iquids

“Monitoring is required if evidence of a leak is found.
1 indicates the primary control method.

Source
T

Sampling
connection

Opan-
ended

fing

Control Requiremnents

Summary (concluded)

Emiasion Equipment
Service Limit Specification
iy cpe e —
Gas No detectabla  {or) Seal system
emissions with barrier fluid,
ar closed vent
Gas & igit Closed-purge
& hoavy system or cased
i vernt
hquids P
Gas & hght Cap, plug, flange,
& haavy or sacond valve
bquids

Work
Practice
ke

s

1 Indicates tha pamary controt method.

Double Mechanical Seal with Barrier

Fluid Controls Emissions

Sealing-Uiqusd Seading-Licuid
assible Laak into it Oudet
Sealing Fid /
\
N i
Ypameet
hcvoaty
I
[ Seal Face Z Seal F
Fluid {nner Saal Assel Outer Seal Assembly




Handwheel Operated Pinch Valve

Rupture Disk

To Atmosphere

2 3

Disk

Vent

.

Process Side

Closed-Loop Sampling System
(To Avoid Losses from Sampling)

Process Line

|
Q Sample Container
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Valve

Closed
Process Fluid .
(perhaps under Pipe
pressure)
i
T —y
' Leak Cap
Open-Endad Line Cap When Not
(leaks through valve) in Use

Control Requirements

Equipment Leak Model Units

Model Sampling Open-ended Pressure-relief
Unit Pumps  Valves Connections Lines Devices
A 1§ 364 26 105 9
B 5 121 9 3s 3
c 3 72 5 21 2

Control Requirements

Equipment Leak Impacts

Emission
Model Emissions _ Reductions Capital Costs®  Annual Costs®
Unit (Mglyr) (Mgryr) (%) (s) S
A 41.1 30.4 74 68,300 31,000
8 13.7 10.2 74 27,000 11,900
o4 8.3 6.2 74 18,700 8,100
Nauonwide 26,200 19,000 725 127 million 32.9 milion

“Casts are in 1986 dollars.
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Topics

Background

Applicability

Waste stream determination
Control requirements
Recordkeeping requirements
Reporting requirements

Summary

Recordkeeping

Compliance with the control

requirements of Subpart BB

is demonstrated through the
maintenance of records

Recordkeeping Requirements

General Records Required

« Equipment-specific identification
information (Section 264.1064{b])

* Closed-vent system and cantrol device
information (Section 264.1064(e])

« {nformation on equipment not subject to
monthly LDAR (Section 264.1064[g])
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Hecordkeeping Requirements

General Records Required
(continued)

« Marking of leaking equipment
{Section 264.1064{c})-

« |nformation on leaking equipment
(Section 264.1 064[d])

« Barrier fluid system sensor information
(Section 264.1064(j])

« Information for determining exemptions
(Section 264.1 064[k})

Recordkeeping Requirements

Records Retentioh

« Three years for records of:

- Monthly leak monitaring and repair
. Detectable emission monitoring

. Closed-vent and control device
operations

« Other records in the facility operating
record must be kept for the life of the
facility.

Topics

. Background

- Applicability

- Waste stream determination
. Control requirements

. Recordkeeping requirements
- Reporting requirements

. Summary
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Reporting Requirements

Information Required in Semiannual

Reports (264.1065)

Control device exceedances uncorrected
for >24 hours - dates, duration, cause,
corrective measures

Pumps in LL service, valves in G/LL
service, compressors not repaired in 15

‘days

No report required if no exceedances

Facilities subject to interim status
provisions, Part 265, are not required o
report.

Topics

. Background

- Applicability

- Waste stream determinaﬁon
. Control requirements

. Recordkeeping requirements
. Reporting requirements

« Summary
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Summary
Equipment LeaK Rules

- Equipment at new or existing TSDF requiring
RCRA Subtitle C permit

- Equipment containing or contacting wastes with at
least 10% organic

. Control requirements vary by type of service—
gas, light liquid, heavy liquid

. Recordkeeping requirements 10 demonstrate
compliance

. Semiannual reporting of exceedances

Summary

Types of Equipment Leak Standards

Work Emission

Sources Equipment Practice Limit
Pumps (o) ® {or) L
Valves e {or) ®
Compressors L {or) L
Sampling
~ connection systems ®
Open-ended

valves or lines L
Pressure-reliet ° ®

devices
Flanges and L J

other connectors
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ABSTRACT: RCRA PHASE II RULEMAKING

Under the RCRA Phase II rulemaking, the U.S. EPA is developing new
standards and amendments that would control more TSDF waste managemen
units and add new requirements and implementation changes to the existing
RCRA air emission standards under Subpart AA (TSDF treatment unit process
vents) and Subpart BB (TSDF equipment leaks). A new Subpart CC would be
added to 40 CFR Parts 264 and 265 requiring organic emission controls be
applied to TSDF tanks, surface impoundments, containers, and certain
miscellaneous units based on the volatile organic concentration of the waste
managed in the unit. In addition, compliance with the air emission control
requirements relevant to tanks and containers under Subparts AA, BB, and CC
would be included as a condition to maintain a permit exemption for 90—day
accumulation ‘tanks and containers. Also, the U.S. EPA would amend 40 CFR
270.4 to require the owner or operator of an existing permitted TSDF to comply
with the RCRA air emission standards for inte—z-jm status facilities (40 CFR 265
Subparts AA, BB, and CC) until the facility's permit is modified or renewed.
Finally, to be consistent with Subpart CC, the U.S. EPA would add to Subparts
AA and BB requirements for managing spent carbon removed from carbon

adsorbers.
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Purpose

» Summarize the proposed
Subpart CC control
requirements

» Present other requirements proposed in
the Phase |l rulemaking

Highlights of Phase Il Rulem‘éking

+ Control more TSDF waste management
units

« Based on volatile organic concentration of
waste

 New requirements added and
implementation changes for
Subparts AA and BB

Outline

» Background

« Proposed Subpart CC Standards
« Proposed Test Methods

» Other Proposed Amendments

« Summary




Background

TSDF Organic Emissions

« Contribute to ambient ozone formation

. 1.8 million megagrams per year of
organics

« Impact public health

. 140 cancer incidences per year
nationwide

- Maximum individual risk of cancer
=2x102

« Contribute t0 stratospheric ozone
depletion

National VOC Emissions - Stationary Sources

Hazardous Waste TSDF

Surface Coating
20%

Phase 2
a8%

Phase 1

Misc. Sources
20%
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Rulemaking Status

Proposal
Public hearing
Public comment period ends

EPA reviews and considers public
comments

Final rules promulgated

Qutline

. Background
. Proposed Subp

» Summary

art CC standards

« Proposed test methods
« Other proposed amendments

Proposed Subpart CC Standards

o Add air emission control requirements for
more TSDF waste management units

« Same implementation as Subparts AA
and BB

. Subpart CC in Part 264 for permitted
TSDF

- Subpart CC in Part 265 for interim
status TSDF

+ Requirements identical except for
reporting in Part 264

e e st



Subpart CC Standards

Applicability

+ RCRA Subtitle C facilities
« Waste management units
- Tanks
- Surface impoundments
- Containers
- Miscellaneous units

Subpart CC Standards

Control Strategy

+ ldentify waste streams with significant
- emission potential

« Control waste from point where it is
generated through treatment to remove or
destroy organics

« QOther rules establish treatment standards

Subpart CC Standards

Demonstration of Compliance

Either:
1. Install and operate organic emission
controls
or

2. Determine that waste managed in unit at
all imes has a volatile organic
concentration <600 ppmw

qr

3. Certify that waste managed In the unit
complies with Part 268 land disposal
restrictions treatment standards for
organics




Subpart CC Standards

Tanks

« Coverand venttoa control device

« Altemnative controls:

- External floating roof
- Fixed roof with internal floating roof
« Control device not required for certain

tanks:

- Organic vapor pressure below
> bt

certain limits,

- Waste managed in a “quiescent”

manner
Subpart CC Standards
Surface Impoundments
« Gover and vent to a control device
« Control device not required when waste is
managed in a “quiescent” manner
Subpart CC Standards

i : VL —_5\,‘/'//‘/‘"‘4/
Containers - """

* Cover
« Submerge fill pumpable waste

« Enclose and vent to a control device

during certain waste treatment processes
(e.g., waste fixation)




Subpart CC Standards

Miscellaneous Units

» Case-by-case determination based on
similarity

+ Comply with requirements in
40 CFR Subparts AA, BB, or CC

* Example:

If — miscellaneous unit resembles a
surface impoundment

Then — comply with surface
impoundment standards

- Outline

« Background

- Proposed Subpart CC standards
- Proposed test methods

- Other proposed amendments

- Summary

Test Methods Background

* Used to determine which waste streams
require controls ’

» Focus on organics potenﬁe{lly emitted
rather than total organics

« Does not measure specific organic
compounds :

+ Methods would be added t_o both:

- 40 CFR 60 Appendix A

- “Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods™
(SW-848)




Test Methods

Volatile Organic Concentration

« Reference Method 25D(Test Method 5100
* Procedure:

1. Collect representative samples;
minimizing loss of volatiles

2. Heat sample and purge with nitrogen

3. Analyze purged stream for carbon, as
methane, and halogens, as chioride

4. Sum methane mass and chloride
mass

Test Methods

Organic Vapor Pressure

« Reference Method 25E(Test Method 5110
» Procedure:

1. Collect representative samples

2. Analyze head space vapor for carbon
as propane

3. Calculate vapor organic pressure from
measured propane concentration

Outline

- Background

- Proposed Subpart GC standards
- Proposed test methods

« Other proposed amendments
« Summary




Proposed Amendments

« Add new requirements and
implementation changes to
Subparts AA and BB

* Affect:

- 90-day accumulation of hazardous
waste

- Implementation of RCRA air rules

- Management of spent carbon from
carbon adsorbers

90-Day Accumulation

Current Requirements

+ Generator tanks and containers
accumulating waste for 90 days or less

« Exempt from the permitting requirements
if comply with certain conditions in
40 CFR 262.34(a)
» Conditions include compliance with:
- 40 CFR 265 Subpart | for containers
- 40 CFR 265 Subpart J for tanks

80-Day Accumulation

Proposed Requirements

« Add air emission control requirements to
maintain permit exemption

« Amend 40 CFR 265 Subparts | and J

« Conditions for exemption for a tank or
container would include compliance
with relevant requirements in
Subparts AA, BB, and CC
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RCRA Rule Implementation

Current Practice for New RCRA Rules

« Interim status TSDF comply by rule’s
effective date

« Permitted TSDF comply when the facility’s

permit is modified or renewed

RCRA Rule Implementation

Proposed Implementation of
RCRA Air Rules’

. Change implementation practice for
Subparts AA, BB, and CC by amending
40 CFR 270.4

« Would require compliance by rule’s
effective date regardless of permit status

ACRA Rule implementation

Proposed implementation of
RCRA Air Rules
(continued)

« TSDF with a permit issued before

effective date would comply with the Part
265 standards until the facility’s permit is
modified or renewed

« TSDF with a permit issued or renewed
after effective date would comply with
the Part 264 standards

5-11
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Spent Carbon

Current Management

« Activated carbon periodically replaced
« Spent carbon saturated with organics

« No environmental benefit if the organics
adsorbed on spent carbon are released to
the atmosphere

Spent Carbon

Proposed Management Requirements

* Add requirements requiring offsite
regeneration, reactivation, or disposal be
controlled

* Amend Subparts AA and BB to be
consistent with Subpart CC

Spent Carbon

Proposed Management Requirements
(continued)

* Would require certification that spent
carbon is managed in either:

1. Regenerationfreactivation process
that minimizes air emissions

2. Incinerator complying with
40 CFR 264 Subpart O

or

Lok
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Outline

- Background
« Proposed Subpart CC standards
- Proposed test methods
* « Other proposed amendments
« Summary

Summary

. Establish air emission standards for TSDF
tanks, surface impoundments, containers,
and miscellaneous units

+ Require organic emission controls be
applied to waste streams with volatile
- organic concentration =500 ppmw

« Add new waste test methods 10 determine
volatile organic concentration and organic
vapor pressure

Summary
(continued)

« Add compliance with relevant air emnission
control requirements under Subparts AA,
BB, and CC to maintain permit exemption
for 90-day tanks and containers

« Require permitted TSDF comply with
Subparts AA, BB, and CC under Part 265
until the facility's permit is modified or
renewed

+ Add spent carbon management
requirements to Subpants AA and BB
consistent with Subpart CC
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SEPA

RCRA OVERVIEW




RCRA Overview—Purpose

e Summarize RCRA

e Discuss structure of Subtitle C program

® Review goals of Subtitle D program

o Provide context for TSDF air emission rules

RCRA Overview - Highlights

e RCRA - The Act
e Subtitle C ~ Hazardous Waste

40 CFR Parts addressing TSDF air emissions:
264 Permitted TSDF standards
265 Interim status TSDF standards
270 Permit program

e Subtitte D — Solid Waste {nonhazardous)

RCRA Overview-Outline

1. RCRA Overview

— RCRA Oirientation Video Segment 1
“Introduction to RCRA™ (12 minutes)

2. Subtitle C - Structure and Operation

3. Relationship of 3004(n) Standards to Other
RCRA Rules

4. Additional RCRA Air Standards




Resource Conservation and
Recovery Act (RCRA)

Title Il - Solid Waste Disposal

Subtitle C — Hazardous Waste Management

RCRA Subtitle C -
Hazardous Waste Management

A Federal “cradle-to-grave” system to manage hazardous waste
Statutes and regulations for hazardous waste:

e ldentification and listing of hazardous waste
e Generators
e Transporters

Treatment, storage, and disposal facilities

L

e Permitting
e Enforcement
]

State authorization

RCRA Hazardous Waste Program —
Title 40, Code of Federal Regulations

40 CFR Part Title

260
261
262
263
264

265

Hazardous waste management system: general
|dentification and listing of hazardous waste

Standards applicable to generation of hazardous waste
Standards applicable to transporters of hazardous waste

Standards for owners and operators of hazardous waste
treatment, storage, and disposal facilities

Interim status standards for owners and operators of
hazardous waste treatment, storage, and disposal facilities




Title 40, Code of Federal Regulations (continued)

RCRA Hazardous Waste Program —

40 CFR Part Title

266 Standards for the management of specific hazardous wastes
and specific types of hazardous waste management facliities

267 Interim status standards for owners and operators of new
hazardous waste land disposal faciliies

268 Land disposal restrictions

270 EPA-administered permit programs: the hazardous waste
permit program

271 Requirements for authorization of State hazardous waste
programs

124 Procedures for decisionmaking

Waste Classifications

e Definition of solid waste
e Definition of hazardous waste
e Exclusions to definitions

Hazardous Waste Definition

Characteristic wastes

™

e Listedwastes .
e Mixture rule wastes
°

Derived from rule wastes




Hazardous Waste Characteristics

e Define characteristics in terms of
-~ Physical,
—  Chemical, or
—  Other hazardous waste properties

e Measure properties by standardized and available testing protocols

Hazardous Waste Characteristics (con.)

:v_
k_
Characteristic  Ignitable Corrosive Reactive Toxic
RCRA Code  DO0O1 Doo2 Doo3 D004 - D043

“Toxicity characteristic leaching procadure (effective 9/29/90).

Hazardous Waste Listings

Category RCRA Codes
Nonspecific industry sources F__
Specific indu-stry saurces K__
Commercial chemical products, P_andU__

manufacturing chemical intermediates,
and contaminated soils and cleanup materials




RCRA Waste Codes

F0O1 - F028 Wastes from Non-Specific Sources

Examples:
@ Spent halogenated degreasing solvents (F001)

® Sludges from electroplating (FOO06)

RCRA Waste Codes

Koo1 - K136 Wastes from Specific Sources

Examples:
e Oil emulsion solids from petroleum refining (K049)
e Wastewater sludge from toxaphene production (K041)

RCRA Waste Codes

PO01 - 122 and U001 - 353 Discarded/Offspec
Chemical Products/Species

Examples:
e Container residue - dieldrin (P037)
e Spill residue - pyridine (U196)




Generators

e Facility owner or operator or person who first creates a
hazardous waste

or

e Person who first makes the waste subject to Subtitle C
regulations:

- Combines hazardous wastes

— Imports hazardous waste

Generators (con.)

e Three categories:
- Large-quantity generators — greater than 1,000 kg/mo
— Small-quantity generators — 100 to 1,000 kg/mo
— Conditionally exempt small--—= less than 100 kg/mo, or

quantity generators

less than 1 kg/mo if acutely
hazardous

Generators (con.)

EPA identification numbsers
Pretransport requirements
Manifests for shipments
Recordkeeping and reporting
Hazardous waste accumulation tinie
~ No permit required if accumulated less than
e 90 days — large-quantity generators
e 180 or 270 days — small-quantity generators

e No time limit — conditionally exempt small-quantity
generators




Hazardous Waste Generator Statistics
Waste Quantity by Generator Size

Small-Quantity Generators {1%)
(2 milfion Mg/yr)

Large-Quantity Generators {99%)
(273 million Mgfyr)

Sourca: EPA OSWER, The Hazardous Waste System, Juna 1987.

Hazardous Waste Generator Statistics

Number of Generators by Generator Size

Large-Quantity Generators (75%)
(71,000

Source: EPA Office of Sofid Wasts, April 1984 and June 1986.

Small-Quantity Generators (25%)
(26,000)




Transporters

EPA identification number

Marking, labeling, packaging, placarding, and spill reports
Manifest system

Handling hazardous waste discharges

Storage more than 10 days —~ RCRA storage permit

Basic Permitting Requirements

must have a permit

e Permit exemptions limited to:

- Emergency situations

e Any facility that treats, stores, or disposes of hazardous waste

— Generator accumulation time

- Imminent and substantial endangerment situations

Interim Status Standards

e Applies to fadilities not yet permitted
e To qualify for interim status, a facility must
— Exist when it becomes subject to permit requirements
— Notify EPA under RCRA Section 3010
—~ Submit Part A permit application which
e Describes waste types and quantities
o ldentifies waste management processes

Interim Status is Temporary!
e Available only until the final permit decision




Interim Status Standards (con.)

e Self-implementing
® Administrative standards (apply to all facilities):

— Waste analysis plan — Manifest system
— Personnel training program -~ Closure and post-closure plans
- Caontingency plan - Financial responsibility

Interim Status Standards (con.)

e Technical standards address specific types of units:

— Containers -~ Landfills

~ Tanks — Land treatment units

— Surface impoundments - Incinerators

— Wastepiles — Thermal treatment units

-~ Chemical, physical, and biological treatment

Components of a Permit

e General facility standards
— Security
— Inspection
— Personnel fraining
— Location standards
— Preparedness and prevention
— Manifest system
— Recordkeeping and reporting

A-10




Components of a Permit (con.)

Waste analysis plzan
Contingency plan
Training plan
Closure plan
Post-closure plan

Corrective action schedule of compliance

Air emissions

Components of a Permit (con.)

e Unit-specific standards

-~ Containers — Landfills

— Tanks — Land treatment units
— Surface impoundments  — Incinerators

— Wastepiles — Miscellaneous units

(Subpart X)

RCRA Permit Process — Key Steps

Applicant submits Part B permit application

EPA reviews application

EPA prepares draft permit

EPA issues public notice to local newspapers and radio stations
"~ Notice of draft permit, or
— Notice of intent to deny permit
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RCRA Permit Process — Key Steps (con.)

EPA allows 45-day comment period
EPA halds public hearing, if requested
EPA issues final decision and responds tc comments

Public appeais decision (if desired)

Statutory Deadlines for Permitting

Application Agency
Waste Management Process Due Decision
Land disposal facilities 11/85 11/88
Incinerators 11/86 11/88
Storageftreatment and 11/88 11/92

miscellaneous units (Subpart X)

Land Disposal Restrictions

e Requires treatment prior to land disposal
e Exception — Case-by-case petition demonstrating no migration
from disposal unit
— Treatability
- — National treatment capacity
- Surface impoundment exemption
e 2-Year variance where no treatment capacity exists
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Relationship of 3004(n)
Standards to Other Rules

e Hazardous waste toxicity characteristic

e Land disposal restrictions (LDR) under Section 3004(m)
e Corrective action under Section 3004{u)

e CERCLA/SARA

Toxicity Chara;teristic

Background

e RCRA interprets *hazardous” characteristic as:
— Ignitable —~ Heactive
— Corrosive —~ Toxic
e 40 Toxic organic and inorganic compounds and elements

e Concentration-based limits for toxicity characteristic
leaching procedure
e Effective date = September 25, 1990

Toxicity Characteristic

Relation to Section 3004(n) Standards

e Increases the volume of waste managed as hazardous
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Land Disposal Restrictions

e Implementation of restrictions

Saivents and dioxins November 8, 1986
California list July 8, 1987

First third scheduled wastes August 8, 1988
Second third scheduled wastes June 8, 1989
Third third scheduled wastes May 8, 1990

Newly listed wastes {post-1984) LDR determination
6 months after listing

40 CFR 271 — Requirements for Authorization
of State Hazardous Waste Programs

Procedures to grant States authority to administer RCRA in lieu of
Federal authority.

Standards Development
under Section 3004(n)

Phase! < Total organics
- Process vents and equipment leaks
- Promulgated 6/21/30 (55 FR 25454)

Phase Il - Total organics

« Tanks, surface impoundments, containers
and miscellaneous units

Phase Il « Individual constituent standards, as needed,
to supplement Phase | and Phase Il standards
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Land Disposal Restrictions

Background

e Treatment required before land disposal

e Land disposal units include:
— Landfills
— Surface impoundmeénts
— Wastepiles
-— Land treatment units
— Underground injection wells

e Final effective date = May 8, 1990

e Surface impoundments (treatment) exempt
if dredged annually

Land Disposal Restrictions
Air Emissions Reduced by Land Ban

Organic Emission
Sources Yes No
Tanks

Containers

Process vents

Equipment leaks
Miscellaneous-units
Surface impoundments
Landfills

{ and treatment units
Wastepiles

Underground injection wells

L oLl L L L

L L Ll L

Land Disposal Restrictions

Impact on TSDF Air Emissions

e Treatment can cause cross-media air emissions
e Treatment reduces air emissions from land disposal units
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Land Disposal Restrictions

Relation to TSDF Air Standards

e Phase | addresses LDR treatment process emissions

e Phase Il suppresses emissions to LDR treatment unit
for removal or destruction

Corrective Action

Background

units at TSDF

e Addresses constituent releases to air, water, and soil
e Appiies to hazardous and solid waste management

e Establishes site-specific compliance standards for
releases to each media

Corrective Action

Relation to Section 3004(n)
Air Standards

e Corrective action units must comply with air rules :
e Corrective action relies on Section 3004(n) for contral

of organic emissions
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CERCLA/SARA

Background

e Authorizes EPA to "remove” and *remediate” hazardous
substance releases

e “Removal™—shart-term action to minimize exposure
Example: cleanup of a transportation spill

¢ "Remediation™-long-term action to provide permanent remedy

CERCLA/SARA

Criteria

e Site-specific
e 107 target risk

e Meet ARARs

CERCLA/SARA

ARARs - “Applicable or Relevant
and Appropriate Requirements”

e “Applicable” requirements - rules applicable to CERCLA
actions :

e "Relevant and appropriate™ requirements - rules not
applicable but similar
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CERCLA/SARA

ARARs — Relation to TSDF
Air Standards

e Phase | may be ARARs for certain processes

e Phase Il when promulgated may be ARARSs for certain
pracesses .

e Hazardous waste generated at CERCLA sites would
be managed at TSDF (under air standards)

CERCLA/SARA

Hazardous wastes
>10 ppmw
volatile organics

Appiicable

ARARS — Potential Relation
to TSDF Air Standards -

“Substances” (e.g., non-
hazardous wastes)
>10 ppmw
volatile organics

Relevant and
appropriate

CERCLA Management
Processes:
Distillation
Thin-film evaporation
Air stripping
Steam stripping
Fractionation
Solvent extraction

CERCLA/SARA

ARARSs - Relation to TSDF
Air Standards

e Phase | process vent standards are neither “applicable” nor
“relevant and appropriate” to:

— Soail excavation — In situ soil vapor extraction.
— In situ steam — Sail washing
stripping of soil — Bioremediation

— In situ stabilization
— Low-temperature thermal

desorption
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Additional RCRA Air Standards

Currently Regulated

Land disposal units (particulates)
Incinerators
Miscellanecus units (general)

Therma! treatment units
(interim status TSDF only)

Boilers and industrial fumaces

S

Land Disposal Units
40 CFR 264/265, Subparts L, M, & N

o General design and operating practices to limit
particulates
e Applicable to:
— Wastepiles
— Land treatment units
- Landfills
e Guidance document:
Hazardous Waste TSDF—Fugitive Particulate Matter Air

Emissions Guidance Document, May 1989
(EPA 450/3-089-019, NT!S No. PB 90103250)

Incinerators
40 CFR 264/265, Subpart O

e Performance standard:

99.99% Destruction and removal efficiency for principal
organic hazardous constituents

e Air ernission limits on:
— Hydrachloric acid
— Particulates
— Carbon monogxide

e Revised risk-based reguiations proposed in April 1990
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Miscellaneous Units
40 CFR 264, Subpart X

e Must prevent air releases that adversely affect human
health and the environment

Thermal Treatment Units
40 CFR 265, Subpart P

e Interim status facilities only
e Requires monitoring for:
— Visible emissions
— Operating conditions
e Prohibits open burning (except for explosives)

Boilers and Industrial Furnaces
40 CFR, Part 266

e Proposed — 52 FR 16987 (May 6, 1987)

e Performance standard:
99.99% Destruction and removal efficiency for principal
organic hazardous constituents

@ Air emission limits on:
— Carbon monoxide
—~ Metals
_ = Hydrochlaric acid
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Case Study:
Measuring and
Estimating Emissions




Measure or Estimate?
e Sources to be constructed
e Enclosed vented sources
e Accuracy that can be obtained
e Is upper bound sufficient?
e Variability (waste, operation, weather)

e Cost and timing

Emission Measurements

e Direct measurement
e Indirect measurement

e Engineering calculation

Direct Measurement
e Vent sampling

e [solation flux chamber




e e ST T

Vent Sampling
Vent :
. Sample
) g % . Container
Particulate or
v Calibrati s%amnuar fon  Sampl A?wg}une/
i on on
Probe Valve evice Pugig‘ ¢ Reooyrz;err
b !;(l [
p—9
4 ; ‘
N
Sampling Applicable to TSDF
Approach Emission Sources
- Vent sampling Vented treatment systems

Vented landfills

Vented storage buildings
Storage tanks

Solvent recovery

Isolation Flux Chamber and
Supporting Equipment




Sampling Applicable to TSDF
Approach Emission Sources

Isolation flux Active landfills
chamber inactive landfills
Surface impoundments
Land treatment
Cracks on landfill cap
Vents

WD

- ' Indirect Measurement

e Concentration—profile technology
e Transect technology

Concentration-Profile Technology loa  cpaciue
Wind G I A
Dicection
ncicator
e— 161°
Samping
Mast
Sampiing
Probes A
- ggr] —r
, I,
Lok e
- T S 7
™ ///)3‘/‘3//// —




Sampling Applicable to TSDF

Approach Emission Sources
Concentration — Surface impoundments
profile technology Land treatment

Concentration Profile Technology

e Not suitable for quiescent or unstable
wind conditions

e Not applicable to heterogeneous site with
many different emission sources

Transect Technology Plume M"PE‘“
o Ky
Speed
Sensor :
Termperatisre
Probe
Shrper” wind
Direct
indicator
Cartral
Sarmpi
Frote ai Nast
an Upwind
{ocaton
Virtual
Point i~
\l Sourcal N JTROYTY ‘\Plume Canteriine




Sampling

Approach Emission Sources

Applicable to TSDF

Transect technology Active landfills

Surface impoundments
Land treatment
Drum storage area

Transect Technology

e Not suitable for quiescent or unstable
wind conditions

e Applicable to disturbed and undisturbed
area sources

e Applicable to heterogeneous site

Mass Balance Approach

Air emissions

i)

Waste in
—_—

Biodegradation, Waste out

adsorption, and >
other mechanisms
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Sampling Applicable to TSDF

Approach Emission Sources

Mass balance Solvent recovery process
Surface impoundments
Land treatment
Wastewater treatment

Mass Balance Approach

e Accuracy limited by precision of measurements

e Difficult for non-steady-state and heterogeneous
waste streams

e Other competing mechanisms should be quantified

1N
Tocar Gus o e o

.~

Emission Measurements

PROS CONS T R A o
Cpp-Lordt o pos ,/.-,_'/‘,/._‘
@ Site-specific results e Affected by site and p— " ‘
: ambient conditions _—— —
e Standardized methods e Cost e
e Reasonable precision e Time requirements

o Sensitivity varies




Estimating Emissions

« Overview

« Models for open liquid surfaces
- Wastewater treatment tanks
- Surface impoundments

« Models for porous solids

- Land treatment
- Landfills
- Waste piles
Overview
Why Use Models?
« Evaluate estimates or measurements
« Sources to be constructed
» Measurements impractical or inaccurate
« Understand factors affecting emissions
« Sensitivity analysis: bounds on estimates
« Environmental and health impact analyses
Overview

Modeling Limitations

« Real system always more complex
« Uncertainties and effect on accuracy
o Availability of inputs

- Parameters describing system
- Variables (e.g., waste, process)

B-8
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Overview

Volatility

« Concentration in vapor/concentration in waste
« Henry’s law constant for aqueous wastes -

« Measured data available for some compounds

e —

« Approximated by vaéér press;relsbIUbifity}

« For organic liquids, estimate volatility from
vapor pressure and mol fraction in liquid

,_--[_7— =

[

,
_ o

Overview

Examples of Volatility with Equal
Volume of Vapor and Waste

« Benzene dissolved in water
- 20% in vapor
- 80% in water

« Benzene dissolved in ail
- 0.2% in vapor
- 99.8% in oil

« Phenol dissolved in water
- <0.002% in vapor
- 99.998+% in water

-

-Qverview

‘Emission Potential

« Quantity of waste, Q

« Concentration of organics entering source, C

« Potential emissions =Qx C

« Models estimate fraction emitted, f

« Emissions =QxCxf




Open liquid surfaces

Modeling Approach

From Suriace to Air

« Two mechanisms in series
- Through liquid to surface
- From surface to air

« Rate-controlling step
- Liquid phase
- Gas phase

« Other removal mechanisms
- With effluent
- Biodegradation
- Sludge

Effect of Volatility on Emissions from a

Surface Impoundment
(Residence Time of 10 days)

1 np ia}atk’_%
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- }‘\cc\f\au)wuv)
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g
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Phanol Banzene
Youtility ——=

Effect of Residence Time on
Emissions from an Impoundment

100
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07 |-
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1 4 10 45 90 150 365550
Residance Time (days, logarithme scale)
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Fate of Organics: Emissions,
Effluent, Biodegradation, Siudge

Biodegradation

haoied
e

— — —— — - Studge Out —

Open liquid surtaces

Mass Transfer Correlations
(Calm Surfaces) ’

« Liquid-phase mass transfer
- Diffusivity in liquid
- Wind speed
- Fetch/depth

« Gas-phase mass transfer
- Volatility
- Diffusivity in air
- Wind speed
- Diameter

Open liquid surfaces

Mass Transfer Correlations
(Turbulent Surfaces)

« Developed for mechanical aeration

« Major parameters
- Power (hp) to aeratars
- -'Diffusivities
- Impeller diameter and speed.

« Combine for calm and turbulert
- Fraction of area that is calm
- Fraction that is turbulent
- Weight coefficient based on fractions
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Open liquid surfaces

Biodegradation Model

« Monod kinetics
« Effect of concentration

+ Biomass concentration

« Data available for many compounds

Open liquid surfaces
Special Cases
 Plug flow vs. well mixed
« Qil-film surface
« Diffused-air aeration

« Disposal impoundment

Typical Model Inputs

(Liquid Surfaces)
Waste: Process: Slte:
gonstituents greaa:h 1V_slind Speed

roperties emparalure
Concentration Agganon e
Quantities Aeration
Qil Content Flow Type
Y
{ Emisslon Model |

l

Emisslon Estimate
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Model Inputs for a Surface Impoundment

Wind ——

Berm N y Surface Area

Waste ' D Waste

In T—— — N Out

Biomass Concentration / \ Depth

—— Wind

Model Inputs for an Aerated Lagoon

Surtace Area ——\\
N

l?

NG

\i AT

W 1 \ Aeration
aste In Biornass Concentration

Waste Oux
4
Y

| .

Porous solids
Modeling Approach

« Before mixing:
- Thin layer of waste on surface
- Use gas-phase mass transfer coefficient

« After mixing:
- Air (in soil) and waste at equilibrium
- Diffusion through air voids to surface
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Air Parosity vs. Total Porosity

Vapors Move in Air

Water
Gil
Air

Solid

Land Treatment Emission Mechanisms

Ditfusion
through pores

Adsorption

Blodegradatlon, onto soil particles

if any Absorption
into oil and water

Porous solids
Biodegradation

+ Land treatment data available for
benzene and toluene

« Aqueous data available for many compounds

» Land treatment biorate extrapolated from
aqueous data

« Rate is first-order for concentration
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Typ

ical Model Inputs
(Porous Solids)

Waste:
Constituents
Properties
Concentration
Quantities
Parosity

Qil Content

Process:

Area

Depth
Application Time

Site:
Wind Speed
Temperature

|

rEmlsslc::x ModexJ
|

1

Emisslon Estimate

Model Inputs for Land Treatment

Application Method

Waste Loading Are\a

e
ot

Frevenri’
roannos
IR

Cap Porosity

Waste Porosity

B-15
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Case Study:
Equipment Leaks Testing
EPA Method 21
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OVERVIEW

Method 21

Instruments and their operation

Field monitoring concerns

* Comparison of available instruments

METHOD 21

* For Subpart BB - identifies leaks, does not
quantify emissions -

* Promulgated in 40 CFR Part 60, Appendix A

* Revised June 22, 1990 (55 FR 25602)

METHOD 21 SPECIFICATIONS:

Instrument must respond to specific
compounds

Scale readable to 2.5% of leak concentration

Sample gas flow rate between 0.1 and
3.0 liters per minute

Instrument must be rated intrinsically safe

c-2



METHOD 21
PERFORMANCE CRITERIA:

* Response factors less than 10
* Response time less than 30 seconds

* Calibration precision equal to or less than
10% of the calibration gas concentration

PERFORMANCE EVALUATION
REQUIREMENTS:

* Response factors needed for each
compound

* Response time checked initially and
after modifications affecting sample flow

* Calibration precision checked quarterly

INSTRUMENTS AND THEIR OPERATION

Types of Instruments

Daily pre-use checks (video)

Calibration gases

Response factors




TYPES OF PORTABLE ORGANIC ANALYZERS:

Flame ionization

Catalytic combustion

Photoionization

Infrared

FLAME IONIZATION DETECTOR
OPERATING PRINCIPLES:

e Sample gas is mixed with pure hydrogen

* Organic vapors form positive ions
during combustion

® lons are collected and current flow
is amplified
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PHOTOIONIZATION ANALYZER
OPERATING PRINCIPLES:

* Organic vapor is exposed to high
" energy UV light

* |ons are formed, collected, and
amplified

PHOTOIONIZATION LAMP CLEANING: .

* Frequency - when routine response
checks indicate a loss
in sensitivity

e Procedure - cleaning compounds or
solvents (check with
the instrument supplier)

NIC VAPOR &= -
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CATALYTIC COMBUSTION ANALYZER
OPERATING PRINCIPLES:

* Sample gas exposed to catalyst
coated wire

* Heat of combustion of organic vapor
changes electrical resistance of wire

® Change in resistance is detected by
Wheatstone bridge circuit

SUBASSEMBLY
9234432
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DAILY PRE-USE CHECKS:

(Video - 11 minutes)

* Battery status * Probef/filter deposits'
* Amplifier linearity ®* Sample gas flow rate
* Probe leak checks * Hydrogen pressure
CALIBRATION GASES:

* Flame ionization detectors and catalytic
combustion analyzers

- 10,000 ppm methane (n-hexane) in air

- Also suggest 500 ppm in air

CALIBRATION GASES:

* Photoionization analyzers

- Poor response to methane and n-hexane

- Other compounds may be used (e.g., benzene)

- Conversion factors are needed when other
compounds used

(PO TS ETE PR



RESPONSE FACTOR DEFINITION:

Response factor = actual conc.
meter reading

EXAMPLE 1
Instrument x>  Catalytic combustion
Organic vapor == Methanol
Actual conc. x> 10,000 ppm
Meter reading o> 5,000 ppm
Response factor oe=> 2
EXAMPLE 2

Instrument o>  Flame ionization

Organic vapor x>  -Chlorotoluene

Actual conc. o> 3,028 ppm

Meter reading x> §,056 ppm

Response factor w=> 0.5

A

ST



EXAMPLE 3

Instrument ==  Catalytic combustion

Organic vapor o> 1,1,2,2-Tetra
Chloroethane

Actual conc. o> 5,980 ppm

Meter reading x> 427 ppm

Response factor ==> 14

RESPONSE FACTORS VARY WITH
ORGANIC VAPOR CONCENTRATION

EXAMPLE 1: RESPONSE FACTORS AT
VARIOUS CONCENTRATIONS

Instrument =x> Catalytic combustion

Organic vapor > Methanol

:_“7_? OO('M.TL"‘a

el o
£200003%
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EXAMPLE 2: RESPONSE FACTORS AT
VARIOUS CONCENTRATIONS

Instrument o~ Flame ionization

Organic vapor o> O-Chlorotoluene

EXAMPLE 3: RESPONSE FACTORS AT
VARIOUS CONCENTRATIONS

Instrument o> Catalytic combustion

w>  1,1,2,2-Tetrachloroethane

Organic vapor

o~ Response factors
l;_'; gra

PUBLISHED RESPONSE FACTOR TABLES
PRESENT ESTIMATED VALUES AT A
CONCENTRATION OF 10,000 ppm
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RESPONSE FACTOR USE:

* Response factors used only for selecting
instruments

® Not used for adjusting meter readings
during leak tests

LIMITATIONS OF PUBLISHED
RESPONSE FACTORS:

* Less than 300 organic compounds
have been tested

®* There are instrument-to-instrument
variations in response

EXAMPLE 4:
INSTRUMENT VARIATIONS
Instrument o> Flame ionization

Organic vapor o> Cyclohexanol

Actual conc. o> Response factors
Unit #1 Unit #2
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EXAMPLE 5:

INSTRUMENT VARIATIONS
Instrument o>  Catalytic combustion
Organic vapor o>  Meta-xylene
Actual conc. o>  Response factors

Unit #1 Unit #2

Poor capture

Adverse weather

FIELD MONITORING CONCERNS:
(Video - 17 minutes)

Gross contamination

Potential health and safety hazards

CONTAMINATION RELATED
INSTRUMENT PROBLEMS:

¢ Flame ionization detectors
- flame-out
- condensation in flame arrestors/sample lines

* Catalytic combustion analyzers

- volatilization of catalyst of detector wires
- condensation in sample lines

* Photoionization analyzers
- condensation on lamp window

C-13



HEALTH AND SAFETY CONSIDERATIONS:

Inhalation hazards

- Keep portable organic analyzer on at alf times to indicate localized areas
where pollutants have accumulated

- Use relatively long probe so user does not have to be exposed to leak plume

Electrical and explosion hazards

- Use only instruments rated intrinsically safe for class 1, division 1 and
class 2, division 1 conditions

- Use only instrument recorders which satisfy the above requirements
- Do not touch rotating shafts with metallic probes or other parts

- Do not use cigarette lighters to check instrument response

Burn hazards
- Avoid hot surfaces adjacent to equipment being screened

Walking and climbing hazards
- Avoid exposed rotating equipment
- Avoid equipment more than 2 meters above secure platforms or surfaces

- Climb ladders properly

COMPARISON OF AVAILABLE
INSTRUMENTS: CRITERIA

Method 21 requirements

Ease of use

Instrument Costs

Other concerns

Cc-14




CRITERIA

MEET METHOD 21 REQUIREMENTS

* Response factors

EASE OF USE
* Response time
* Configuration
¢ Calibration
* Reliability
INSTRUMENT COSTS
* Capital
® QOperating

EUTHETON



COMPARISON OF AVAILABLE INSTRUMENTS”

Criteria Analyzer type
Flame Photo- Catalytic Infra-
ionization ionization combustion red
Ease of use
Response time Fast Fast Medium Slow
Weight (portability) Heavy Light Light Heavy
Contamination
susceptability Low Moderate Low Moderate
Configuration Excellent Adequate Adequate Adequate
Maximum
concentration Excellent Adequate Excellent Excellent
capability

° A variety of models are available; the comparisons are subjective and
based on experience with a limited number of models.

COMPARISON OF AVAILABLE INSTRUMENTS (cont)

*

Criteria Analyzer type
Flame Photo- Catalytic Infra-
ionization ionization combustion red
Costs
Capital Moderate Moderate Low Moderate
Operating Moderate Moderate Modera;e Moderate
Other Concerns
Ruggedness Good Good Goed Good
Maximum hold No Yes No No
feature
Calibration Good Good Good Gnod
Capture Capability Excellent Adequate Moderate Moderate

* A variety of models are available; the comparisons are subjective and
based on experience with a limited number of models.
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- Case Study:
Computerized Emissions

Models
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COMPUTER MODELS

o CHEMDATY7 (available)
e CHEM7 (available)
e LAND?7 (available)
e Combined model (soon)
—Compiled program
— Automatic assistance

e Open top tanks
— aerated
-— nonaerated

CHEMDATY
(Lotus 123 Spreadsheet)

» Surface impoundments e Land treatment
— aerated e Active landfills
— nonaerated e Capped landfills
— disposal o Waste piles
— oil film

CHEM?7

e Compiled program
e Automatic assistance

e Provides compound properties
for CHEMDAT7

D-2




e i S

LAND7

e Compiled program

e Automatic assistance
e Land treatment

e Waste piles

COMBINED MODELS

e Available soon

e One compiled program

e Include all major sources

e Automatic assistance features
o Structure like LAND7

REFERENCE MATERIALS

e Emission Model Report
— Documentation
— Sample Calculations
— Background Information

e User's Guide -
— CHEMDAT7
— LAND7
Write: USEPA - OAQPS
Petroleum Section - MD-13
Attn: Emission Mode! Report
RTP, NC 27711

D-3



CASE STUDY: LANDY

e LAND7 menu
e Important inputs
e Example calculations (land treatment)

&

—
1o explam pr

[ Binguphei |
HELP MENU — make selection with cursor | e
[EEREFAL] FLE  COMPOUND UNIT  PRINT
IF i

-----

Selact the desired procedure by using the maln ment.
wuwmbmwwm-dm.
MM(«Mammmbwm :
Prees [F1] 10 view HELP when using the prog

Prass [ESC] 10 retum 10 the pr cure you wish % pert
Ywmmﬂymdmﬂwwmmuw
-smwmmﬁq““mﬂnmm‘mn
frighi] or (ieft} cursor control ey, .

""" pnesmmmnimoeﬂmmuw s
72855 memory « 16380 string space » 14890

e o —————

23 2o A o e b B aw 8 P

umber tagoed O

dadat ek dvialibe et

Bl ACTIVE FILE: aspen\DEFAULT assiatance notenebied P

memory: 115408 string spece: 15538 binary
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e e

B TnmeamdmwﬁsmmJ
VAR LENU — ke selection whi cursor |
HELP FLE [COMPOUNQ UNIT  PRINT QUIT

COMPOUND OPTION LIST

[ PRESS(ESC]TO RETURN TO MENU
MAIN MENU — make sstection wih cursor
HELP [FILE] COMPOUND UNMT PRINT

T Drscowormeras ]
INW, e :

Racover casa stdy EDIT A TAGGED COMPOUND 4
Save current cass study EDIT UNFAC PARAMETERS ]
Set the screen spedifications GHECK DATA OF ALL TAGGED COMPOUNDS v
Add another compound to data sat CHECK DATA OF A TAGGED COMPOUND 5
Change the name of the case COMPUTER FLLS IN DATA OF ALL TAGGED
COMPARE DATA CALCULATIONS OF ALL TAGGED :

USE [ENTER] TO SELECT "E*;‘ON SAVE TAGGED DATA N MASTER FILE
PRESS (ESC] FORNO SE.EC USE [ENTER]| TO SELECT [TEM 5
% PRESS [ESC] FOR NO SELECTION

7

b}

v
It

T £ T T LT T L e T s e S e S

A T A ST

5 Prind the resuls of the calcuiations

: MAIN MENU ~ meka ssiection with cursor |
PRINT UST

Print report of case study

Select prnter type

USE [ENTER] TO SELECT (TEM
PRESS [ESC] FOR NO SELECTION

emory = 103192 RIing 6pace = 15032 binary

WAIN MENU — e selection wih cursof |
HELP FLE COMPOUND PRNT QUIT

UNIT OPTIONS

DESTT S SR S G

USE [ENTER] TQ SELECT ITEM
PRESS [ESC] FOR NO SELECTION

S
T2942 memory = 103162 string space = 15002 biaary
o RS oSOt Ot = et & T 0

AT, T I IR

Figure 5. UNIT menu. Figure 6. PRINT menu.
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‘ Qu'tmaprootzmandmuanOS
i3 MAIN MENU — maks seiection wiii corsor
& HELP FLE COMPOUND UNIT  PRINT

CAUTION

FYOUOONTNLEYOUWLLEX‘H’THEPROGRAM
}hwyw:avodywrwofk?
ARE YOU SURE YOU WANT TO EXIT?

TSUMEPROGRAM] [[EXIT PROGRAM]

Figure 7. QUIT menu.

INPUTS: POROUS MODEL

e Time surface is exposed
e Concentrations

e Area and depth

e Oil content

° vTemperature

e Air and total porosity
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EXAMPLE OF LAND7 INPUTS

SPECIFIED PARAMETERS FOR LAND TREATMENT

wind 2cm/s)

Temp (C

011 content of waste (fract1ong
concentration of compound (ppm

Time between applications days)
Waste loading (g oil/cc soil)
Thickness of contaminated soll (cm)
Area of land treatment (m2)

Aqueous waste, =1

Biomass density

Total porosity

Air porosity

width of land treatment area (meters)
length of land treatment area (meters)
amount of waste applied (gallons)
fraction 1iquid in waste

BENZENE 5 ppmw

STATUS CHECK

Area of land treatment (m2) is relatively large.

447
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EXAMPLE OF LAND7 RESULTS

SOURCE: land treatment
COMPOUND: BENZENE

Equilibrium Keq 2.123418E-02
.biological time const days-1 29.42251
maximum fraction biodegraded .0930385
fraction biodegraded during time period 9.282061E-02
fraction emitted during time period ‘ .9064917
residual comcentration in ofl (ppmw) 3.43848E-03
diffusion coef cm2/s 2.351761E-02
emission rate during time period (g/s) : 2.968397E-04
(Mg/year 9.361136E-03
emission factor (g/cm2-s 1.189071E-12
Short term emissions, first day gg/sg 3.599377E-03
_ peak emissions, fifteen minutes g/s 1.766045E-02

The reference emission factor is 1.252787E-12 g/cm2-sec.

COMPOUND PROPERTIES OF BENZENE

Type of compound A aromatic
density (g/cc) .87
molecular weight 78.1
diffusion coef. air (cm2/s) .088
vapor pressure (mm Hg 95.2
Henry's law constant (atm m3/mol) .0055
vapor pressure temp. coefficients 6.905

. 1211.033

220.79

biorate constant Kmax (mg/g-1-hr) 19
UNIFAC code 16:00000000000

STATUS CHECK

The estimated vapor diffusion coefficient is .1173281 cm2/s
The estimated vapor pressure {s 95.02693 mm Hg.
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CASE STUDY: CHEMDATY

e CHEMDAT7 menu

e Important inputs

e Example calculations
— Activated sludge

— Impoundment (as time permits)
— Landfill (as time permits)

CHEMDAT7 MAIN MENU

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Go to data entry forms.

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Go to a portion of worksheset (Results).

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Select compounds-or rearange order.

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Print a portion of workshest.

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Select which models to use.

DATA-FORMS VIEW SORT PRINT SELECT HELP QUIT
Look at nstructional screen.

CHEMDAT7 HELP MENU

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPOUND QUIT
View general heip screen information.

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPOUND QAT

Holphse‘ecﬁnqﬂndazhrywmit_

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPQUND QuIr
Discussion of data eatry for new compounds of properties.

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPOUND QuIT
Information for the usa of the land treatment model.

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPQUND QUIT
Intormation for the use of the landfill madel.

GENERAL MODEL DATA LANDTREAT LANDFILL BIC-RATE IMPOUND QUIT
intormation for the use of biclogical reaction rates.

GENERAL MODEL DATA LANDTREAT LANDFILL BIO-RATE IMPOUND QUIT
tnformation for the usa of the impoundment model.
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DATA FORMS

IMPOUND AERATED CL;OSED-LF OPEN-LF/WP LAND-TREAT
CONC IMPORT DEFAULT

IMPOUND: Use for impoundments and open tanks that
are not mechanically agitated or aerated.

AERATED: Use for agitated tanks and impoundments.
CLOSED-LF: Closed or capped landfills.
OPEN-LF/WP: Open, active landfills and waste piles.
LAND-TREAT: Land treatment.

CONC: Use differing concentrations for compounds.
IMPORT: Import compound data.

DEFAULT: Put in default parameters.

INPUTS:
OPEN LIQUID SURFACES

e Quantity or flow rate
e Concentrations

e Area and depth

e Aeration rate

e Agitation parameters
e Windspeed
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CHEMDAT7 RESULTS FOR QUIESCENT IMPOUNDMENT
(all concentrations at 10 ppm)

NON-AERATED WASTEWATER TREATMENT

WINDSPEED 4.47 m/s
depth 1.8 m
AREA 1500 =2
FLOW 0.00156 ®3/s
YO inlet conc. 10 og/1
TOTAL ORGANICS IR 250 g/l
ACTIVE BIOMASS 0 g/l
BIOMASS SOLIDS IN 0 g/l
TEMPERATURE 25 deg. C
AL AIR EMISSIONS 2.61 Wg/yr

EFFLUENT EMISS. BIOL. PHOTOL.ADSORB. air

COMPOUND NAME % HYDRO. emiss.

(Mg/yr
BENZENE 0.199 0.801 9.000 0.000 0.000 0.3943
CARBON TETRACHLORIDE 0.210 0.790 0.000 0.000 0.000 0.3887
METHANOL 0.523 0.477 0.000 0.000 0.000 0.2345
METHYL ETHYL XETONE 0.251 0.749 0.000 0.000 0.000 0.3688
METHYLENE CHLORIDE 0.181 0.819 0.000° 0.000 0.000 0.4031
PHENCL 0.895 0.105 0.000 0.000 0.000 0.0518
TETRACHLDROET‘HLYECE 0.218 0.782 0.000 0.000 0.000 0.3847
TOLUENE 0.213 0.787 0.000 0.000 0.000 0.3873
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CHEMDAT7 RESULTS FOR AERATED IMPOUNDMENT
(all concentrations at 10 ppm)

AERATED WASTEWATER TREATHENT,

WINDSPEED 4.47 w/s

DEPTH 1.8 m

AREA 1500 w2

FLOW 0.031 m3/s
ACTIVE BIOMASS 0.3 g/l
BIOMASS SOLIDS IR 0 g/l

VO INLET CONC. 10 og/1
TOTAL ORGANICS IN 250 =g/l
TOTAL BIORATE 19 wg/g bio-hr
FRACT. AGITATED 0.247
SUBMERGED AIR FLOW 0 mi/s
Kumber impellers 1

Oxygen trans. rat. 3 1b02/h-hp
POWR (total) 75 WP

power efficiency 0.85
Temperature 25 deg €
{mpeller dia 61 cm
{mpeller speed 126 rad/s

RELATIVE AERATED WASTEWATER VOC PAT
EFFLUENT EMISS. BIOL. PHOTOL.ADSORB. air

COMPOUND NAME & HYDRO. emiss.

(Mg/yr)
BENZERE 5515 0,821 0.163 0.000 5.0002 8.0283
CARBON TETRACHLORIDE 0.015 0.842 0.143 0.000 0.0003 8.2340
METHANOL 0.381 0.085 ©.531 0.000 0.0026 0.8299
WETHYL ETHYL KETORE 0.224 0.508 0.266 0.000 0.0016 4.9678
METHYLENE CHLORIDE 0.019 0.926 0.055 0.000 0.0002 9.0565
PHENOL 0.011 0.000 0.989 0.000 0.0001 0.0028
TETRACHLOROETHLYENE 0.017 0.902 0.081 0.000 0.0003 8.8196
TOLUENE 0.015 0,729 0.256 0.000 0.0003 7.1275
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CASE STUDY

PROCESS VENT RULE
APPLICABILITY

and
COMPLIANCE

Presented at

U.S. Environmental Protection Agency
Workshop on
Air Emissions from Waste Management Facilities




Review of RCRA Air Emission Standard for Process Vents
Hazardous Waste TSDF Operations

Situation

The XYZ Manuiacturing Company operates various manufacturing processes that
generate approximately 1,000 tons of hazardous waste per year. This qualiﬁesﬁe XYZ
Manufacturing Company as a large quantity generator under RCRA . Thefacilityis a
RCRA TSDF operating under interim status. As the owner/operator of the facility, you are

required to:

1) determine the applicabiiity of the RCHA air rules for process vents (i.e.,
40 CFR 265, Subpart AA) to the hazardous waste management unit emission

sourcss at the facility, '

2) determine compliance status of current process vent emissions and emission

controls in relation to the cortrol requirements in 40 CFR 265, Subpart AA,

3) determine what action can be taken to comply with the reguiation, i the

emission reductions are required under the process vents standards.
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Determinations

1. Determine which process vents are subject to the
requirements of Subpart AA and why. For each
process vent identified in Figure 1 and 2, circle all
of the following statements that are correct (note:
some vents will have more than one applicable
staterent; all relevant and appropriate choices
should be dirded)

a.

Vent

WoONONAWN

Vent is a process vent associated with one of
the unit operations spedified in the rule that
manages a hazardous waste with organic
concentration of greater than 10 ppmw and
therefore Is subject to the requirements of
Subpart AA.

Vent Is not a process vent as defined in the rule
and therefore Is not subject to the requirements
of Subpart AA.

The operation/process associated with the vernt
is not one of the unit operations spedified in
Subpart AA applicability (Section 265.1030(b}),
or

The passage of gases (i.e., vent emissions) into
the atmosphere Is not process related. For
example, emissions are caused by tank loading
and unloading (working losses) rather than the
process or unit operation.

Vent Is not subject to the requirements of
Subpart AA because the waste managed in the
unit has an organic concentration concentration
of less than 10 ppmw.

Vent Is not subject to the requirements of
Subpart AA because the operation/process
associated with the vent Is not subject to RCRA
Subtitle C or s a RCRA exempt unit.

Vent

Answers No. Answers
ab,ed 10 ab,cd
ab,.cd 11 ab,cd
ab,cd 12 ab,cd
ab,cd 13 ab,cd
ab,cd 14 ab.cd
ab,cd 15 ab,cd
ab,cd 16 ab,cd
ab,cd 17 ab,cd
ab,cd

Comments

a The prooessventn.desapplyontytomose
waste management units or unit operations
that are specified In the rules. Affected unit
operations include: distiflation, fractionation,
thin-{iim evaporation, solvent extraction,
stearn stripping and air stripping.

Vents on control devices (e.g., condensers
and carbon adsorbers) and oq tanks sarving
the affected unit operations (e.g-, distillate
recaivers, botloms receivers, surge control
tanks, decant separator tanks, or hat weils)
are also subject to the standards il amission
from the process are vented through them
(e.g-, uncondensed overhead vapors from a
stillation operation).

b. Apmcesventmamanyopmendedpipe

or stack that is vented o the atmesphere
either directly, through a vacuum-producing
system,orﬁvoughatankorairpoﬂuﬁon
control device. Emissions (Le., gasesor -~
fumes) must be ted such as
ovapomﬁonpmdueedbyheaﬁagofcauaedby
mechanical means such as a vacuum-
producing system. -

c. The process vent ruies apply to atfected units
managing hazardous waste with a total
orgxicconoomtiond 10ppmw or greater
on an annual average basis. Units managing
wastes with an annual average of less than
10ppmw are not subject to the rules.

d. H the unit is exempt from RCRA Subtite C, 1t
ismtsub}edtoﬂnquremenbofSubpan
AA. Examples of types of RCRA exempt
units are Ested below:

- Uribstﬂaspmdud(nothazmdmnwaste)
distflation cokanns generating organic
hazuﬂotswasiesﬁuboﬂomsmnots«bied
10 the standards while the wastes are in the
pmdxtdisﬁnaﬁoncdwmu\ﬂ.

« Blemeantary neutralization and wastewater
treatment tanks as defined by 40 CFR 260.10.

« Units managing Subtite D wastes or
nonhazardous wastes.

- Gm«amﬁma!acamdatehawdaawaste
in tanks and containers for 90 days or less.




2 Calculate tha total tacflity process vent emission
rate (ER)- :

Case 1
ER fiouiy™

ERannwt™

Case 2:
ER pioury ™
ERAmuan™

Total Faciitty ER Is equal to the sum
emission rates for ail individual process
vents located at the facflity that are subject
to the requirements of Subpart AA.

ER ety ™ genw

Process Vent Emission Rate (ER) and Operating Hour(OH) Data:

Case 11
Vert ki 1 2 3 4 s [ 7 ] ] 10 11 12 13 14 15 1€ 24
ERN) g3 | a1t joor |ac jats | 10 ja20 012 112 Jo1s Joos j &1 | &9 -12 jais josd |15
OHhatyr) <180 | 4160 | 5700 | 2000 | 4780 | 2000 | s790 | 2000 2000 | ¥7%0 | 2000 | 4160 | 2000 } 2000 2000 | 4180 | 200
ERoovym | 193 [ 127 o3t |os a7 |10 joms jarz |12 [es7 joos 427 | a9 |12 lets j17 115
Case 2:
Voot .8 1 2 3 4 s [ 7 s s 10 11 12 |13 14 15 {16 | @
ERMNY et | s2 Jeit 10 fais |os jaos joit 19 |a1s joos |45 80 |11 e1s |17 |22
Otitheyr} 4100 | 4180 | w760 | 4000 | w780 | 4000 | €760 | 2000 2000 | s790 | 2000 | 4160 | 2000 | 2000 2000 | 4100 | 2000
ERGovyy) | 1€s | 108 [a4s | 290 a79 | 15 |o3s |atr | 10 |aes joos a3 |90 | w1 a1s |35 {22




3. Basedon(helotaﬂadﬂtypmcessventembﬁon
rate (ER) calcutated above, identity which course
of action from among these tisted betow, s
required:

a ER below emission rate frmlls; therglore, No
emission reduction required.

b. ERabovee«rﬁsiomaiews;mstreduce
amissions from each individual process
vent by 95%.

c. Eﬂabcwenisslonratem;mstmduce
) w«mmmmwm

d. E‘Rabovemissionratemzwmcorw
oneormrevemstogetbelcwims.

e. Eﬁaboveenmmmem:bu(wmduce

opemﬁnghoushordertogetbebwm
Hmits.

Compliance Criteria

After identltying all atfected process
vents, you must datermine whether the total
tachity affected process vent emission rate
Is betow the emission rate Hmits (see

data undec #2 and compilancs
criteria given below.)

ﬂmtota!facﬂymcessmmm
mefcrhoudyoryea*iyemissbeexoeeds
memtshmregliam&mmtype
acﬂommstbetakentoredqcemm
below the fimits. Y the emission rate Bmits
mmo(beanahed.mta!hdﬁtypmoessvem
errisiommrsiberedmed.by%%or
nm.ﬂm:gh@edacomrddeﬁca.

Tmmmmmmmmwwmemmemz

Shod Term- < 1.4 kgh (3Bm) AND  Long Tem - < 2.8 Mg/ (3.1 short tonsiyr)

Recommended
Control Action

Case 1©

e————

Case 2:
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CASE STUDY

APPLICATION
of
BENZENE WASTE OPERATIONS NESHAP
to - '
WASTEWATER TREATMENT SYSTEMS

Presentation Slides




GENERAL STANDARDS

Facilities with 10 Mg/yr or more total annual benzene in waste
treat and control certain waste streams

Treat identified waste streams to remove or destroy benzene

Apply organic emission controls prior to and during treatment
to achieve treatment requirements

WHAT ARE THE TREATMENT REQUIREMENTS?

‘

« Reduce benzene concentration to less than 10 ppmw

« Remove or destroy benzene by 99% or more
« Dilution of wastes to meet requirements is prohibited

« Mixing of wastes is allowed to facilitate treatment in
“wastewater treatment system"” with special requirements

WHAT IS A "WASTEWATER TREATMENT SYSTEM'?

« ... aunit that uitimately discharges under NPDES permit
« Manages certain wastes:.

Process wastewater

Product tank drawdown
Landfill leachate oy
Wastes mixed with any of these

1Ll

« Typically includes:

Individual drain systems

Qil-water separators

Dissolved air floatation (DAF) units
Equalization tanks

Biological treatment units

il




> <5

T

=7

Ott-site
o Discharge
Pront lay-out of ABC Ol Refinary.
WHAT ARE THE SPECIAL REQUIREMENTS?
« All units comprising the wastewater treatment sy'stem must use
arganic emission controls except for those units where both the:
{1) Benzene concentration of wastewater entering unit is
less than 10 ppmw benzene
and
(2) Total annual benzene quantity in wastewaters first entering
all uncontrolled wastewater treatment system units facility-wide
is less than 1 Mglyr
« Benzene in wastewaters entering an “enhanced biodegration unit”
is excluded from the calculation of total annual benzene quantity
Drainage System
4 ue/rri 0l /Water {2 we/yed DAF
43 ppmv || Separaloris ppe
Leachate)
Ground—~—} y
water Rainwater/Runof{f
Drainage System:
2004 Ne/yr: 002 ppemw
Figure 1. Wastewaler treatment system showing b trations
and flow rales: Example 1.




WHAT IS AN "ENHANCED BIODEGRADATION UNIT'??

« Wastewater treatment system unit that:

W c\»ﬁ» act ‘;U?’}Ja}.
. A‘Lhﬁ

e

oL
A OVD
r7. v et 2T A
— Uses a suspended growth process 70-40 7 . e,
— Generates biomass R TR -r
—  Uses recycled biomass pla - <
— Periodically removes biomass
« Examples of processes not considered enhanced
— Large, shallow biological impoundments
—  Attached growth processes such as trickling filters
or rotating biological contactors
Drainage System
Product .
Tankage
o), 4 ¥/ Ol Yater |u i) DAF 112w/ Mix |12 ¥/ | Equalization
Units | @ =~ {SeParator |z pav | {Jpit | 6 7=~ |Box|¢»=|  Basin
. !m w
Rainwater/Run Storm Activated
Dnm::rSysu.:f Basin Sludge
Q004 Me/yr 002 ppaw Tank
T 009 wg/yr
0.001 ¥g/fyr
Discharge
0.G44 N¢/yr
Figure 2. Yastewater treatmest system showing benzene concentrations
and flov rates: Example 2.
~ C,. - ~
Drainage System s r,r Y o T . . ’ et
Product }f e " oo _ o :
Tankage 16 Mgy ¥ ¥ehm u}x/m :
oo ) Wpav 0il/Water | Sppwr | DAF |08 paav | ization
. : Separator i Bazin J1
Leachatef
Ground—1: ) 83 We/r.
AN e r S por o , .
. e o - T
Equalization Gl [actimated brifn4in f\::m- v
Basin f2 Sludge Clarifier _
Tank 1 3
T Retars Sdge - Dischary

Wastewaler treatment system showing benzene concentrations and

mass [low raies. Example 3.
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CASE STUDY:
APPLICATION OF NATIONAL EMISSION STANDARD FOR BENZENE WASTE OPERATIONS
TO WASTEWATER TREATMENT SYSTEMS

OVERVIEW

Th!scasestudypm%desa:amp&eso(ﬂwappﬁwﬂondmeNaﬂomlEmissionStandardtor
Benzene Waste Operations (40 CFR 61 SubpartFF)to'«as@ewaieftraanmn(systm. The standards
1«wastewﬂ«teaMsyﬂmMmmageammaaggﬁgamdwmedwasmmmm
reviewed using some simple examples. Then,acasesmdypmblemhpmsentedsomustmieme
mmdmmmwa‘mdmmmmmmmmapeMmmﬁmq.

STANDARDS FOR WASTEWATER TREATMENT SYSTEMS

TheBememWasteOpermiaBNESqukasmmopemmofdtededtacﬁwesm
Mthmmmmwmmmynm&mm«mmmm10Mg/yrto

procasses or wastewater treatment systems. These stendards requice that if an owner or operator
chooses to aggregats or mix waste streams to facliitate trestment in a wastewater treatment system, then
the waste streams must be treated in a wastewater treatment system that meets spedcal requirements.
Each waste managemet unit that comprises the wastewater treatment systems at the facility must use
Mappmpdmaemﬁsbncmto&asspedﬂedmdefmmmm@mzﬂmﬁp_om of the
foflowing condltions are met: :

1. ThewasteemeqanmcomzdleduﬂlsiesSprmwbmsne;
and
2 ﬂwmufacmywdewastewmgmaﬁmmsyslmmﬂbonmqwnﬂtymstemmmw
uncontrofled unit is fess than 1 Mg/,

Apglication of Basic Standards

Figure 1 Hustrates the appiication of the basic standards. The drainage system, the oltwater
‘separatorandthedsso{vedalruotaﬂon(DAF)uﬂ simnhﬁgtm1mthonmbbecamem
recetve waste with benzene concentrations of 10 pprmw or higher. The next three units require controls
bwe.mnﬁmghﬁnb«ummnwﬂmﬂmhbebwﬁpptm,tnmﬂowramdbemene
(Le.. the annual benzene quartity) entering the units is greater than 1 MgAT.

Enhanced Blodegradation Units

There ks one major axclusion to the 1 Mg/yr benzene quantity Imit The rule exciudes the benzene
qmmmm'mmmmm-mnmmmmm«nmmmmwm
Mwastewmgmmmsystmnﬁmmﬁmduodeg'a@muﬂbﬁwﬁs(exemptm
Secﬂon61.348m(2)m(8)pmﬁdesgddehesmgaﬁmopaaﬂuwndﬁommmsde&wda
*enhanced blodegradation” unit. Theseg\ideﬂnesb@calydesaibettnopemﬁonotaconvenﬂonal
activated sludge wastewater treatment process. Activated siudge systems with benzene concentrations
of 10ppnmorNgherhanyhﬂuentsteamvﬁusﬂnreqtkacontols.un.ﬂmebenzeneconcemraﬁonis
|essthan10.ppmw,meanm)albenzenequaﬂﬁtyefﬂefhga‘ladiva!edshjdgesystemdoesnotcount




Drainage System

Product

Zaghzstl

T

|Rainwater/Runof{ Sto%’m
{Drainage System: Basin
i 0004 Mg/yr; 0.02 ppeavw |

i ) o001 !(/yr{l

D-hdh\tumnolr-quh’w
under 40 CTR 81 Subpert I7
.hdhuauunqﬂm;cmmbbau-
benzens

concentraticn exveeds [0 ppm Dlscha.rge
g7 .. Indicales unil requiring conirols dbecause 8814
mass Oow rais of bexsens cxoseds { Mg/yr W /e

Figure 1. Wasiewater treatment system showing benzene concentrations
and flow rates: Example 1.

Rainwater/Runof{
Drainage System:

0.004 Mg/yr: 002 ppa¥

legend:
w indicstes requiring
D M‘Og'lu:l“hhput"
B.wwmmm
Menzene cooceniration sxoseds 10 ppom

% Iodicates Wil requiring cantrots because
'mwmdmwan

and flow rates: " Example 2.

7 ,E ‘{4//”//: /i

2

lg ks

Activated]

Discharge
0014 ¥g/yr

Figure 2. Wastewater treatment system showing benzene conceatrations

Muitiple Wastewarter Treatment Systems

R is important 1o point out that the 1 MOAT of benzene control kmit pertains 10 the total annuasl
benzene quantity of the fackty’s e % 3y and not 10 the annual benzene quantity of
a singie waste For pie, referring 1o Fgure 3, Equalizaton Basin #1 has an annual benzene
quantity of 0.8 Mg/r while the groundwaier wasie stream entering Equaitzaton Basin #2 has s annual
benzene quantity of 0.6 Mg/yr. in a single train sysiem, these equaitzation basins would not require
controts. However, the dative ortotal i b qQuantitias for the uncontroled units in this
dual yain tackty is 1.4 Mo/AT, which exceeds the 1.0 Mg/Ayr control mil. Therefors, one of the
equakzation basins in Figure 3 must be controfied. Therw i No requirement provided In the rule
mmmammmmwmmwmm:
quantty in the uncontrolied units 1o jess than 1 MgAr. Theretore, In ardec 1o comply With the rule, the
faciity ownec o aperator can choose which of the equalization besins is controlled 23 s shown in
Figures 3a and 3b. Note that, if Equalzetion Hasin #2 ks selected fo be controfied, then the groundwater
drainage system must aiso be controled.




Drainage System

Product IF )
Tankage [ 18 ¥/ .
H d g/ 02 -
Process ) 1 ppae 1| Oil/Water | S smaw | DAF | 04 o ization
(o= G ™ o[ L ben
Leachate
Ground H oS g/yr:
water g’: %’: I 03 ppmw
08 Mefyn - d g
Equalization| 05 :ﬁ’: Activated| oz ’,‘,‘{,’I /\:—g #y:
Basin #2 S;ﬁic Clarifier l
L < Discharge

0.008 Mg/yr: 091 ppmw

Figure 3. Waslewaler treatment system showing benzene concentrations and
mass {low rales. Example 3.

e

HETHHI]

il

{T] = tnaiontes wait met reqoiring esatrols wder 40 CTR 81 Sabpert T

E-mmmmmmmmwmw
I = tadicates wait requiring contreis becsaes benzene mces faw Teis exceeds Lit/1r
E-Mﬂmmmwmwmwmymmun

re a7 g 0.008 g/yr:
Equalization| o5 #’: Activated| o2 ::/m,: .\ 003 ppaaw
Basin #2 Sludge Clarifier
Tank 1
Sudre Discharge
0.008 We/yr: 0.01 ppamv
Legend:

Figure Ja. Wastewater ireatment system showing benzene concentrations and
mass {low rates. Example J3; Solution A.

Drunage System

Equalization

ulun

ittt

z I
Hiil

i

0,008 Ug/yr: 0.01 ppeww

[7] - indicates wait. sat requiriag contreia wder 40 CTR §1 Sabpast IT

[T] = odicates it requriag sootrals bacause benzene concentration excesds 10 ypea

[ = tocieacen wnit requiriag cosreis because benzens mam flev reia exoeeds 1Hg/5r

[T« indieates uait requrmg caatrls becawse lacilily-vide uaosstrelied bezaese quantity ccesds ML/yr

Figure 3b. Wastewaler treatment system showing benzene concentrations and
mass flow rates. Example J; Seolution B.
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CASE STUDY

SITUATION

The ABC Oil Company operates a refinery that is determined to have a total annual benzene (TAB)
quantity greater than 10 Mgfyr and, therefare, the refinery owner/operator is required to manage the
benzene-containing waste streams in controlled units and treat the waste to comply with the National
Emission Standard for Benzene Waste Operations (4¢ CFR 61 Subpart FF). As shown Figure 4, the
refinery already operates an advanced wastewater treatment system capable of treating the refinery
wastewater streams to meet the Section 61.348 treatment standards. As ownerfoperator of the ABC Qi
Company you must naw decide which of the units comprising your wastewaler treatment system must
use controls to comply with the standards.

PROBLEM

Identify which waste management units comprising the refinery wastewater treatment system require
controls. Possible answers for each waste management unit are: .

a  No controls required
b. Controls required: Benzene concentration entering the unit is 10 ppmw or more
¢ Controls required: TAB quantity entering the unit is 1 Mg/yr ar more )

d. Cantrols required: Totai TAB quantity managed i0 exempt wastewater treatment —

N

units at refinery is 1 Mgfyr or more CondimatmmR—  NeT ) eraye

For each waste management unit shown in Figure 5, circle all correct answers (more than one
answer may be corect for a particular unit).

=hotuiE gechs NO
1. Individual Drain Systems 4Zcie? i a b & o
o o d <10 —
2. Sour Water Stripper a b o d
3. QiWater Separator a b _E:,d,
4 DAF Unit ' a b ¢ d
5. Primary Clarifier a b c @
6. Equalization Basin ‘ a b c @
7. Activated Sludge Tank @b ¢ d
8. Secondary Clarifier @b c d
9. Trickiing Fitter a b ¢ d
10. Clarifier / a b \@
11. Polishing Pond @b cd




Figure 4. Piant iay-out of ABC Cd Refinery.

{. Individual Drain Systems r
fye } T*10
; - : 2 - g5 v |3 .
- Cugfyr - T lActivated)i
Sppae || Sour 05 Me/yr Equalization[!® Pe=5
Water |3 par Basin |
Stripper
A Recovered
@'er T =
Process }__,/(reay 37 =2
Units 0il/Water |
‘Separator
l Sludge
g
Trickling

Filter

Discharge

Figure 5. Wastewaler treatment-system showing benzene concentrations and
mass [low rates: Case Study.
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Purpose

To summarize the major requirements of the
NESHAP for benzene waste operations

Overview

Applicability

Compliance

¢ Summary

Outline

Control requirements

Qutline

- Overview

- Applicability

» Control requirements
» Compliance

- Summary
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Qverview

Background

« Benzene waste rule one of last under “old
Section 112" R A SR T BE S

hd —-—

« Rules promulgated March 7, 1990
(45 FR 8292)

* Impacts of standards

- Reduce benzene emissions from 6,000
to 450 Mg/yr

- Reduce maximum risk from 2 x 103 to
5x10° '

- Reduce annual cancer incidence from
0.6t0 0.05

Overview

Regulatory Approach

* |dentify facilities whose benzene
emissions pose public health problem

* |dentify waste streams that create
benzene emission problem

* Treat identified waste streams to remove
or destroy benzene

« Apply organic emission controls prior to
and during treatment

G-3




Applicability

How Is TAB Determined?

« Determine waste flow and benzene
concentration at “point of generation”

- Knowledge of waste or process
- Direct measurement

« Based on the following for each waste
210% water:

- Total annual quantity of waste
- Annual average benzene

Total Annual Benzene in Waste (TAB)

annual waste quantity
annual average benzene concentration

number of affected waste streams with

concentration
Applicability
n
TAB = 2. (Q,C)

j=1
Q =
C =
n =

>10% water content
Applicability
7

What is Point of Generation?

* Where substance first becomes a waste
/-/ Prior to losses due to emissions_—
- Prior to mixing e
ﬂﬁ «U‘(,\/} - Prior to any waste treatment ///

« Can occur after a process unit or waste
management unit

« Definition does not allow wastes to be /
excluded from rule

« Poliution prevention that eliminates waste
or reduces benzene allowed

-

[y

G-4




Applicability

Which Waste Streams Require
Control?

* Generally, streams with 210 ppmw
benzene at point of generation

* Exclusions for certain process
wastewater streams

Applicability

What Is Process Wastewater?

* Water that contacts benzene within manufacturing
process unit

* Certain waste streams are not process

wastewater

- Organic wastes

- Process fluids

- Product tank drawdown

- Cooling tower
blowdown

- Steam trap
condensate

- Landfill leachate

Applicability -

What are the Process Wastewater
Exclusions?

+ Waste streams less than 0.02 l.imin or
10 Mgfyr

-+ Waste streams >10 ppmw benzene if
process wastewater TAB less than
1 Mg/yr for combination of:

- TAB in untreated streams at point of
generation

- TAB in treated streams at exit to
treatment unit

G-5




Outline

< Overview

- Applicability

- Control requirements
- Compliance

« Summary

Control Requirements

Qverview

« Affected wastes treated to remove or
destroy benzene

« Control air emissions from management
units prior to and during treatment

+ Mixing of wastes to facilitate treatment
allowed

« Dilution of waste to comply with treatment
standards prohibited

- Treatment can occur onsite or offsite

Control Requirements

What Are the Treatment
Requirements?

+ Reduce benzene concentration to
<10 ppmw

* Remove or destroy benzene by 99% or
more

*» Special requirements for certain wastewater
treatment systems (WWTS)

G-6




Control Requirements

What Are the Treatment
Requirements?
(continued)

+ Compliance with treatment requirements of

other statutes:

- RCRA waste combustion rules

- RCHA land disposal

- Benzene-specific effluent guidelines

restrictions

Control Requirements

What Are the Treatment Processes?

* Steam stripper
« Thin-film evaporator
* Waste incinerator

« Other processes that meet performance
standards

« Wastewater treatment systems (WWTS)

Control Requirements

What ls a Wastewater Treatment

- System?

« ... aunit that ultimately discharges under NPDES

permit
< Manages certain wastes:

- Process wastewater -

- Product tank -
drawdown

¢ Typically includes:

- Individual drain -
systems

- Qil-water separators -

- Air flotation units

Landfill leachate
Wastes mixed with
any of these

Equalization tanks

Biological treatment
units

G-7



Caontrol Requirements

What are the Alternative
Standards for WWTS?

+ If wastes with 210 ppmw benzens mixed with
wastes <10 ppmw benzene in WWTS, special
provisions apply

« All units in WWTS must be controlled until
both:

- The wastes entering an uncontrolled unit
are <10 ppmw

- The WWTS TAB first entering an
uncontrolled unit is <1 Mgfyr

» TAB entering enhanced biodegradation is
excluded from the 1-Mg/fyr determination

Treatment

How Is an Enhanced Biodegradation
Unit Defined?

« A WWTS process unit that
- Uses a suspended growth process
- Generates biomass
- Uses recycled biomass
- Periodically removes biomass
« Examples of processes not considered
enhancad
- Large, shallow biological impoundments

- Attached growth processes such as
trickling fifters or rotating biological
contactors

Control Requirements

What Are the General
Control Requirements?

* Apply controls prior to and during
treatment

« Cover or enclose waste managemertt unit

» Generally, convey emissions through
closed-vent system to control device

« Control devices remove or destroy 295%
of organics

G-8



Control Requirements

What Are the Affected Waste
Management Units?

- Tanks
Surface impoundments

Oil-water separators

Containers

Individual drain systems

Control Requirements
Tanks

* Requirements would apply to most
noncombustion treatment processes

« Caover and vent to control device

"« Alternative controls: meeting
requirements of VOL storage NSPS
(40 CFR 60 Subpart Kb)

- Fixed-roof and internal floating
- External floating roof

Control Requirements
Surface Impoundments

* Cover

* Vent to control device

G-9



Control Requirements

Containers

* Cover

* Submerge fill for pumpable waste

* Enclose and vent to control device
during waste treatment

Control Requirements
Oil-Water Separators

* Cover and vent to control device

* Alternative controls

- Floating roof

- Meeting the requirements of
petroleum refinery wastewater
systems NSPS (40 CFR 60,
Subpart QQQ)

Control Requirements

Individual Drain Systems

« Cover sach opening and vent to control

device

* Altemnative controls

- Comply with NSPS control
requirements (40 CFR 60,
Subpart QQQ) and

- Control junction box emissions
- Install water seals on junction box

» Vent junction box to closed-vent
system and control device

G-10




Outline

» Overview

- Applicability

» Control requirements
« Compliance

« Summary

Compliance
How Is Compliance Insured?

* Initial determination of TAB
» Certification of compliance'
* Monitoring and inspections
° Records

* Reports

Compilance
Initial Determination of TAB

« Existing facilities report June 7, 1990

* Updates allowed as new information
abtained

* New sources report at startup

* Report to include:

- TAB for wastes with 210% water

- ldentification of streams to be
controlled

- Details on basis for benzene waste
streams not controiled

G-11
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Compliance

Applicable
Facilities

1 Mg/yr o 10 Mghyr
'
Reporting
Annual
Reporting
Compliance
Certification of Compliance
e * Submitted by March 7, 1892, or by date of

new source startup
« Certifies installation of required equipment

* Certifies completion of initial testing and
inspections

Compllance
Monitoring and Inspections

* For hoth treatment and control processes:

- Install continuous monitoring
equipment

- Record all important procsss
parameters

- Inspect monitoring data daily

* Monthly effluent sampling for treatment
processes

* Quarterly visual inspections of covers

« Annual detectable emission surveys for
closed-vent systems

G-12



Compliance

Recordkeeping Requirements

+ Record information documenting
compliance

- Waste determination results

- Treatment and control equipment
design

- Inspection and monitoring results

 Maintain records onsite for 2 years

Compliance
Reporting Requirements

* Quarterty reports documenting
inspections

« Quarterly reports documenting incidences
of upsets

« Annual reports summarizing:

- Incidences of detectable emissions
- Visual inspections of tears, gaps, etc.

- Repairs and corrective action

Outline

- Overview

- Applicability

« Control requirements
- Compliance

+ Summary

G-13



Summary

- The rule applies to owners and operators of:

— Chemical manufacturing plants

— Petroleum refineries

— Coke by-product recovery plants

— Offsite TSDF receiving waste from above
. Treatment and control required for:

— Facilities with 210 Mg/yr TAB

— Waste streams within those facilities with
>10 ppmw benzene

Summary
(continued)

« Treatment requirements

- <10 ppmw or
- >99 wt % benzene removal

« Control prior to treatment and
noncombustion treatment units

- No detectable emissions

. > 95% total organic removal

G-14




Applicability
What Is a Waste?

« Waste defined very broadly
(CAA 40 CFR Part 60, Subpart Kb)

e Excluded Wastes

- Wastes in the form of gases
and vapors

- Segregated stormwater streams

- Certain in-process recycle streams

Applicability
Deﬁnitidn of Waste

"Any material resulting from industrial,

- commercial, mining, or agricultural
operations, or from community activities
that is discarded or is being accumulated,
stored, or physically, chemically, thermally,
or biologically treated prior to being
discarded, recycled, or discharged.”

G-15
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Review of RCRA Air Emission Standard for Process Vents
Hazardous Waste TSDF Operations

Situation

The XYZ Manufacturing Company operates various manufacturing processes that
generate approximately 1,000 tons of hazardous waste per year. This qualifies the XYZ
Manufacturing Company as a large quantity generator under RCRA . The facility is a
RCRA TSDF operating under interim status. As the owner/;aperator of the facility, you are

required to:

1) determine the applicability of the RCRA air rules for process vents (i.e.,
40 CFR 265, Subpart AA) to the hazardous waste management unit emission

sources at the facility,

2) determine compliance status of current process vent emissions and emission

controls in relation to the control requirements in 40 CFR 265, Subpart AA,

3) determine what action can be taken to comply with the regulation, if the

emission reductions are required under the process vents standards.



Determinations

1. Determine which process vents are subject to the
requirements of Subpart AA and why. For each
process vent identified in Figure 1 and 2, circle all
of the following statements that are correct (note:
some vents will have more than one applicable
statement; all relevant and appropriate choices
should be circled)

a. Ventis a process vent associated with one of
the unit operations specified in the ruie that
manages a hazardous waste with organic
concentration of greater than 10 ppmw and
therefore is subject to the requirements of
Subpart AA.

b. Ventis not a process vent as defined in the rule
and therefore is not subject to the requirements
of Subpart AA.

e The operation/process associated with the vent
is not one of the unit operations specified in
Subpart AA applicability (Section 265.1030(b)),
or

« The passage of gases (i.e., vent emissions) into
the atmosphere is not process related. For
example, emissions are caused by tank loading
and unloading (working losses) rather than the
process or unit operation.

c. Ventis pot subject to the requirements of
Subpart AA because the waste managed in the
unit has an organic concentration concentration
of less than 10 ppmw.

d. Ventls not subject to the requirements of
Subpart AA because the operation/process unit
associated with the vent is not subject to RCRA
Subtitle C or is exempt from RCRA permitting.

Vent Vent

No. Answaers No. Answers
1 ab,c,d 10 a,b,cd
2 a,b,c.d 11 a,b,c,d
3 a,b,c,d 12 a,b,c.d
4 a,b,c,d 13 a,b,c.d
5 a,b,c.d 14 a,b,cd
6 ab,cd 15 ab,c.d
7 ab,cd 16 a,b,c,d
8 a,b,cd 17 a,b,c.d
9 a,b,c,d

Comments

a. The process vent rules apply only {o those
waste management units or unit operations
that are specified in the rules. Affected unit
operations include: distillation, fractionation,
thin-film evaporation, scivent extraction,
steam stripping and air stripping.

Vents on control devices (e.g., condensers
and carbon adsorbers) and on tanks serving
the affected unit operations (e.g., distillate
receivers, bottoms receivers, surge control
tanks, decant separator tanks, or hot walls)
are aiso subject to the standards if emission
from the process are vented through them
{e.g., uncondensed overhead vapors from a
distillation operation).

b. A process vent means any open-ended pipe
or stack that is vented to the atmosphere
either directly, through a vacuum-preducing
system, or through a tank or air poilution
control device. - Emissions (i.e., gases or
fumes) must be process-related such as
evaporation produced by heating or caused by
mechanical means such as a vacuum-
producing system.

¢c. The process vent rules apply to affected units
managing hazardous waste with a total
organic concentration of 10ppmw or greater
on an annual average basis. Units managing
wastes with an annual average of less than
10ppmw are not subject to the rules.

d. If the unit is exempt from RCRA Subtitle C, it
is not subject to the requirements of Subpart
AA. Examples of types of RCRA exempt
units are listed below:

« Units such as product (not hazardous waste)
distiilation columns generating organic
hazardous waste still bottoms are not subject
to the standards while the wastes are in the
product distillation column unit.

» Elementary neutralization and wastewater
treatment tanks as defined by 40 CFR 260.10.

« Units managing Subtitle D wastes or
nonhazardous wastes.

e Generators that accumuiate hazardous waste
in tanks and containers for 90 days or less.



5 Calculate the total facility process vent emission
rate (ER).

Case 1:
ER ourty)™

Case 2:
ER Hourty)=

(Annual)™

Annual)™

Total Facility ER is equal to the sum

emission rates for all individual process

vents located at the facility that are subject

to the requirements of Subpart AA.

n
ER faciity = § 1Eﬂpvi

Process Vent Emission Rate (ER) and Operating Hour(OH) Data:

Case 1:

Vent id.# 1 2 3 @ 5 @ 7 @ 10 | 1 12 |13 |14 |15 (18 |17
ER(tbvhr) 03 | 61 loo7 {048 fo1s | 1.0 7020 0127 12 Ag1s loos | 64 | 88 |12 |013 joB84 1.5
OH(hriyr) 4160 | 4160 | 8760 | 2000 | 8760 | 2000 | 8760 | 2000 {2000 | 6760 o000 | 4160 | 2000 | 2000 | 2000 | 4160 | 2000
ER(tonyr) | 193 | 127 031 |048 f07 | 1.0 /| o8 0.12/4 12 - as7 {oos |127 |89 |12 [013 |17 |15
Case 2:

Vent Id.# 1 2 3 @ 5 @ 7 @ @ 10 | 11 42 113 [ 18 L1 |7
ER(Ib/hr) g1 | 52 o011 {10 {018 | o8 |ooe o011 |10 Jo15 j005 | 45 g0 |11 lots |17 |22
OHhriyr) 4160 | 4160 | 8760 | 4000 4 8750 | 4000 4 8760 | 2000 4 2000 4 8760 | 2000 | 4160 2000 | 2000 | 2000 | 4160 | 2000
ER(tonAr) | 16.8 | 108 o048 | 20 |o79 |15 o35 jour |10 066 loos | 93 {90 | 11 lois |35 22

28l e

2,5( ox

28] o

4.6}
f



3. Based on the total facility process vent emission
rate (ER) calculated above, identify which course
of action from among those listed below, is
required:

. Wihr 4 7Y
Ase. 1 a. ER below emission rate limits; therefore, no
C/v emission reduction required.
b. ER above emission rate limits; must reduce

caee 2 &
..éz’—f
Jd.
cr
e

emissions from each individual process
vent by 95%.

ER above emission rate limits; must reduce
total facility process vent emissions by 95%.

ER above emission rate limits; but can control
one or more vents to get below limits.

ER above emission rate limits; but can reduce
operating hours in order to get below the
limits.

Compliance Criteria

After identifying all affected process
vents, you must determine whether the total
facility affected process vent emission rate
is below the emission rate limits (see
operating data under #2 and compliance
criteria given below.)

If the total facility process vent emission
rate for hourly or yearly emissions exceeds
the limits in the reguiation, then some type
action must be taken to reduce emissions
below the limits. if the emission rate limits
cannot be attained, total facility process vent
emissions must be reduced, by 95% or
more. through use of a control device.

Total facility process vent emission rate must be below the following emission rate limits:

Short Term - < 1.4 kg/h (31b/h) AND  Long Term - < 2.8 Mg/yr (3.1 short tons/yr)

s

Recommended

Control Action

Case 1:

Case 2:
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APPLICATION of BENZENE WASTE OPERATIONS NESHAP to
WASTEWATER TREATMENT SYSTEMS
CASE STUDY

PROBLEM SOLUTION

®O®
0. Sour Water'Stripper a b (&)@
®O®
®©
BLNOJO.
HOIO,

A

1. Individual Drain Systems

0

3. OQil/Water Separator

1)

4. DAF Unit
5. Primary Clarifier a
6. Equalization Basin
7. Activated Sludge Tank
c d
» ©@
» OO
c d

9. Trickling Filter
10. Clarifier
11. Polishing Pond

a
®

8. Secondary Clarifier @ b
a
a
®

The attached figure highlights the waste managément units that require controls. A
discussion of the answer for each waste management unit is presented beginning on the
following page. .



1L BRRT  Rows

1. Individual Drain Systems. Individual process wastewater streams, product tank
drawdown streams, and landfill leachate streams containing benzene concentrations
above and below 10 ppmw are mixed together in the drain systems for purpose of
managing these wastewater streams in the refinery’s wastewater treatment system.
Therefore, the wastewater treatment system must comply with the requirements
specified in Section 61.348(b). The combined wastewater streams contain benzene
concentrations greater than 10 ppmw and/or total annual benzene (TAB) quantities
greater than 1 Mg/yr. Assuming at this point in the determination that Unit 1 and all
remaining units (i.e., Units 2 through 11) are uncontrolled, the total TAB quantity that
would be managed in exempt wastewater treatment units is calculated by summing the
individual TAB quantities at each location where a waste stream first enters an
uncontrolled waste management unit. In this case, the total TAB quantity is calculated to
be 310 Mg/yr (the sum of the individual drain system quantities). Thus, the individual
drain systems are required to use controls because the conditions specified in answers
"b", "c", and "d" are not met. ‘

2. Sour Water Stripper. The sour water stripper treats wastewater containing
benzene and, therefore, is considered to be part of the refinery wastewater treatment
system. The benzene concentration of the wastewater stream entering the unit is less
than 10 ppmw (8 ppmw). However, the TAB quantity of the wastewater stream entering
the unit is greater than 1 Mg/yr (4 Mg/yr). Assuming at this point in the determination
that Unit 2 and the remaining units (i.e., Units 3 through 11) are uncontrolled, the total
TAB quantity that would be managed in exempt wastewater treatment units is calculated
to be 310 Mg/yr (the sum of the individual TAB quantities entering the sour water
stripper, oil/water separator, and trickling filter). Thus, the sour water stripper is required
to use controls because the conditions specified in answers "c" and "d" are not met.

3. Oil/Water Separator. The benzene concentration of the wastewater stream
entering the unit is greater than 10 ppmw (100 ppmw), and the TAB quantity of the
wastewater stream entering the unit is greater than 1 Mg/yr (300 Mg/yr). Assuming at
this point in the determination that Unit 3 and the remaining units (i.e., Units 4 through
11) are uncontrolled, the total TAB quantity that would be managed in exempt
wastewater treatment units is calculated to be 306.5 Mg/yr. Thus, the oil/water separator
is required to use controls because the conditions specified in answers "b", "c", and "d"
are not met.

4. DAF Unit. The effluent from the oil/water separator is discharged directly to the
DAF unit. The benzene concentration of the wastewater stream entering the DAF unit is
equal to 10 ppmw and the TAB quantity of the wastewater stream entering the DAF unit
is greater than 1 Mg/yr (22 Mg/yr). Assuming at this point in the determination that
Unit 4 and the remaining units (i.e., Units 5 through 11) are uncontrolled, the total TAB
quantity that would be managed in exempt wastewater treatment units is calculated to be
28.5 Mg/yr. Thus, the DAF unit is required to use controls because the conditions
specified in answers "b", "¢, and "d" are not met. Remember that the standards require
the benzene concentration of the wastewater stream entering



the unit to be less than 10 ppmw as one of the conditions to be exempt from having to
use controls. Therefore, answer "b" applies to this unit.

5. Primary Clarifier. There are two wastewater streams entering the primary
clarifier; one stream from the DAF unit and one stream from the sour water stripper.
Therefore, the first step is to add the benzene concentrations and TAB quantities from
the two streams. The total benzene concentration of the wastewater streams entering
the unit is less than 10 ppmw (4 ppmw). However, the total TAB quantity of the
wastewater streams entering the unit is greater than 1 Mg/yr (6.5 Mg/yr). Assuming at
this point in the determination that Unit 5 and the remaining units (i.e., Units 6 through
11) are uncontrolled, the total TAB quantity that would be managed in exempt
wastewater treatment units is calculated to be 12.5 Mg/yr. Thus, the primary clarifier is
required to use controls because the conditions specified in answers "c" and "d" are not
met.

6. Equalization Basin. The equalization basin only recsives wastewater from the
primary clarifier. Consequently, the benzene concentration of the wastewater stream
entering the unit remains less than 10 ppmw (2 ppmw). However, the total TAB quantity
of the wastewater stream entering the unit still is greater than 1 Mg/yr (6.2 Mg/yr). Thus,
the unit is required to use controls. Assuming at this point in the determination that
Unit 6 and the remaining units (i.e., Units 7 through 11) are uncontrolled, the total TAB
quantity that would be managed in exempt wastewater treatment units is.calculated to be
12.2 Mg/yr. Thus, the equalization basin is required to use controls because the
conditions specified in answers "c" and "d" are not met.

7. Activated Sludge Tank. The activated sludge tank is considered an "enhanced
biodegradation unit” in accordance with the requirements specified in Section
61.348(b)(2)(ii)(B) of the rule. This section of the rule specifies that the TAB quantity
managed or treated in an enhanced biodegradation unit is not included in the calculation
of the TAB quantity, if the enhanced biodegradation unit is the first exempt unit (i.e.,
uncontrolled unit) in which the waste is managed or treated. Therefore, the only
requirement the activated sludge tank must meset to be exempt from having to use
controls is for the benzene concentration of the wastewater stream entering the unit to
be less than 10 ppmw. The benzene concentration of the wastewater stream entering
the activated sludge tank is 1.6 ppmw. Thus, the activated sludge unit is not required to
use controls (answer "a").

8. Secondary Clarifier. The secondary clarifier only receives wastewater from the
activated sludge tank. As discussed abovs, the activated sludge unit is an enhanced
biodegradation unit which is exempt from having to use controls. Thus, the secondary
clarifier is not required to use controls (answer "a") because all of the waste managed in
the secondary clarifier is recsived from an uncontrolled unit.



9. Trickling Filter. The tricking filter is not considered an "enhanced
biodegradation unit” because it is a supported growth process rather than a suspended
growth process, and it does not recycle biomass. Therefors, the tricking filter must meet
both the benzene concentration and TAB quantity conditions in order to be exempt from
having to use controls. The benzene concentration of the wastewater stream entering
the unit is less than 10 ppmw (8 ppmw). However, the TAB quantity of the wastewater
stream entering the unit is greater than 1 Mg/yr (6 Mg/yr). Knowing at this point in the
determination that Unit 7 does not require controls and assuming that Unit 9 and the
remaining units (i.e., Units 10 and 11) are uncontrolled, the total TAB quantity that would
be managed in exempt wastewater treatment units is calculated to be 6 Mg/yr (the sum
of the individual TAB quantities entering the activated sludge tank, which is set to
0 Mg/yr because it is an exempt enhanced biodegradation unit, plus the trickling filter).
Thus, the trickling filter is required to use controls because the conditions specified in
answers "¢" and "d" are not met.

10. Clarifier. The clarifier only receives wastewater from the trickling filter.
Consequently, the benzene concentration of the wastewater stream entering the unit
remains less than 10 ppmw (2 ppmw). However, the total TAB quantity of the
wastewater stream entering the unit still is greater than 1 Mg/yr (1.5 Mg/yr). Knowing at
this point in the determination that Unit 7 is uncontrolled and assuming that Units 10 and
11 are uncontrolled, the total TAB quantity that would be managed in exempt wastewater
treatment units is calculated to be 1.5 Mg/yr (the sum of the individual TAB quantities
entering the activated sludge tank, which is set to 0 Mg/yr, plus the clarifier). Thus, the
clarifier is required to use controls because the conditions specified in answers "c" and
"d" are not met.

11. Polishing Pond. There are two wastewater streams ertering the polishing
pond; one stream from the secondary clarifier and one stream from the clarifier.
Therefore, the first step is to add the benzene concentrations and TAB quantities from
the two streams. The total benzene concentration of the wastewater streams entering
the unit is less than 10 ppmw (1.1 ppmw). The TAB quantity in the wastewater stream
from the clarifier is 0.75 Mg/yr, The TAB quantity in the wastewater stream from the
secondary clarifier is 0.3 Mg/yr. However, for the purpose of determining compliance
with the standards, the wastewater stream entering the secondary clarifier is set to
0 Mg/yr (refer to the discussion for the secondary clarifier). Consequently, it must follow
that the waste stream exiting the secondary clarifier is also set to 0 Mg/yr. Even though
the total TAB quantity of the wastewater streams entering the polishing pond is actually
1.05 Mg/yr, the total TAB quantity of the wastewater streams entering the unit is
calculated to be 0.75 Mg/yr to determine compliance with the standards. Thus, total TAB
quantity of the wastewater stream entering the polishing pond is less than 1 Mg/yr, and
the unit is not required to use controls (answer "a").
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Review of RCRA Air Emission Standard for Process Vents
Hazardous Waste TSDF Operations -- Case Study

Solution

1. Vent Ans.
{--———d 5--———b 9-—-—-a 13——b.d
2--——-—b 6--——--a 10~ b 14—-—c,d
3--——b 7--——->b,d 11-—-——b {5——-bd
4- a 8-——a 12-~——b,d 16——c,d

17———--b,c.d

2. Case 1: ERHoury = iERPVi—-O.49+1.O+O.12+1.2
I=1

ER Annual = i Evai = 049+1.0+012+1.2
i=1

1.0+08+0.11+10

]
]

C 2: ERH = &E
ase ourly = vai

20+15+0.11+1.0

]
#

ER Annual = &E
U = vai

3. Case1: Total Hourly Facility Emission = 2.81 Ibs/hr
Total Hourly Facility Emission Cutoff = 3 lbs/hr
2.81 < 3; Total Hourly Facility Emission below cutoft

Total Annual Facility Emission = 2.81 tonfyr
Total Annual Facility Emission Cutoff = 3.1 short toniyr
2.81 < 3.1; Total Annual Fadility Emission below cutoff

Case 2: Total Hourly Facility Emissions = 2.91 Ibs/hr
Total Hourly Facility Emission Cutoff = 3 Ibs/hr
2.91 < 3; Total Hourly Fadility Emissions below cutoff

Total Annual Faciiity Emissions = 4.61 ton/yr
Total Annual “acility Emission Cutoff = 3.1 short ton/yr
4.61 > 3.1; Total Annual Facility Emissions above cutoff







EMISSION EQUATIONS: OPEN LIQUID SURFACES

: P k o
Sl <L L (:'/ r‘/’ 70

« Basic Equation
E=KAC

E = emissions, g/s
K = mass transfer coefficient, m/s

A = area, m"2

C = concentration, g/m3

» Mass transfer coefficient, m/s
1/K = 1/k|_ + 1/(kG-Keq)

ki_ = liquid-phase coefficient, m/s
kg = gas-phase cosefficient, m/s
Keq = equilibrium constant, dimensioniess
« Liquid-phase coefficient, m/s (calm surfaces)
k= [2.605 x 10 (F/D) + 1.3 x 107] U2 [Dy,Detned >
(For U > 3.25 and 14 < F/D < 51)

F/D = fetch-to-depth ratio
U = windspeed, m/s
D, = diffusivity in water, cm?/s

Dgther = diffusivity of ether in water, cm?/s



« Gas-phase coefficient, m/s (calm surfaces)
kg = 4.8 x 103 Y0-78 5¢0-67 ¢ 011

Sc = air viscosity/(air density e D)
D, = diffusivity in air, cm2/s

d.. = effective diameter of source, m

e

« Equilibrium constant (aqueous wastes)
Keq =H/(RT)

H = Henry’s law constant, atmem=/mol

R = gas constant, 8.2 X 1075 atmem3/moleK

T = temperature, K

« Biodegradation: Monod kinetics
F =V Kax b; C/ (Kg +C)

r = biodegradation rate, g/s

V = volume, m3

Kmax
b; = biomass concentration, g/m3
3

= maximum rate constant, g/seg biomass

C = concentration, g/m

Kg = half saturation constant, g/m3

For high concentrations:

r =V Kmax bi

For low concentrations:
r=VKmnax l::iC/KS



« Liquid-phase coefficient, m/s (turbulent surface)
k= [8.2 x 100 J POWR (1.02)"2% 0, 108 MW/(V a, p)] (Dy/D2)"

J = oxygen transfer rating, Ib/hehp
POWR = power to aerators, hp

T = temperature, °C

Oy = oxygen transfer correction factor
MW = molecular weight of liquid

V = aerated volume, 3

a,, = surface to volume ratio, 1

o = density of liquid, g/emS -
D,y = diffusivity in water, cm?/s

Do = diffusivity of O, in water, cm?/s

« Gas-phase coefficient, m/s (turbulent surface)
kg =1.35x 1077 R,142 p sc¥ F ™2 D, MW, / d

Rg = d2 w (air density)/(air viscosity)
d = impeller diameter, cm

w = speed of impeller, rad/s
p=Pige/ (pd > wd)

P| = power to impeller, ftelb/s

gc = constant, 32 Ibm-ft/sz/lbf

d = impeller diameter, ft

S, = air viscosity/(air densityeD )
Fo=d w?/gg

MW = molecular weight of air

Other symbols as previously defined



» Land treatment model (porous solids)

short term:
(Keq De /1% < 0.213)

E = Mo/l [1/(e5/Keq Kg + (/Dg Kgg) )1 /1P

long term:
2
(Keq Dg t/19>,0.213)

E = Mg (2 Kgq De/1?) exp(-a - t/tb)

E = emissions, g/cm2/s
2
a=KgqDgmt/4]
M, = initial loading, g/cm?
| = mixing depth, cm
g, = air porosity
t = time after application, s
tb = biological decay time constant

D.. = diffusion coefficient, cm2/s

=]

o Diffusion coefficient

10/3 2
De = Da €4 /ET

D, = diffusivity in air, cm2/s
g4 = soil air-filled porosity

T = total porosity



