
PERMIT ATTACHMENT APPENDIX XXIII 

SUBPART FF COMPLIANCE PLAN 

This document was altered from the April 2018 
permit application since it had errors. The 
Region used the 2014 application submittal for 
this appendix that was accurate.

September 2018 



Evoqua Water Technologies – Parker, AZ 
RCRA Permit Application 

APPENDIX XXIII, SUBPART FF Rev. 9 
March 2014

APPENDIX XXIII 

SUBPART FF COMPLIANCE PLAN 

FOR 

EVOQUA WATER TECHNOLOGIES 

PARKER REACTIVATION FACILITY 

PARKER, ARIZONA 

Revision 9 
March 2014 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUBPART FF  
COMPLIANCE PLAN 

 
Revision 9 –March 2014 

  
 
 

EVOQUA WATER TECHNOLOGIES 
 PARKER, ARIZONA FACILITY 

 
 



 

 
 

TABLE OF CONTENTS 
 

1. INTRODUCTION.................................................................................................. 1 
 

2. FACILITY DESCRIPTION.................................................................................... 1 
 

3.0 MANAGEMENT SUMMARY OF RULE REQUIREMENTS.................................. 2 

3.1 APPLICABILITY CRITERIA FOR DESIGNATION OF AFFECTED FACILITIES (40 CFR 
§60.340) ........................................................................................................... 2 

3.2 DEFINITIONS (40 CFR 61.02 AND 61.341) ............................................................ 3 
3.3 PERMITTING FOR NEW AND MODIFIED FACILITIES (40 CFR §§61.07 - 61.08) .......... 6 
3.4 NOTIFICATIONS (40 CFR §§61.09, 61.10, 61.13(C), AND 61.342(F)) ..................... 6 
3.5 GENERAL STANDARDS FOR TREATMENT FACILITIES (40 CFR §61.348)................... 7 
3.6 STANDARDS FOR TANKS, CONTAINERS, INDIVIDUAL DRAIN SYSTEMS AND 

CLOSED VENT SYSTEMS (40 CFR §§61.343, 61.345, 61.346, AND 61.349) .......... 8 
3.7 COMPLIANCE DEMONSTRATION (40 CFR §§61.13, 61.355, AND 61.356(E) - 

(F)) .................................................................................................................. 12 
3.7.1 Engineering Calculations (40 CFR §61.348(c)(1)) ................................... 12 
3.7.2 Performance Testing (40 CFR §61.348(c)(2)) ......................................... 12 
3.7.3 Method 21 Testing (40 CFR §61.355(h)) ................................................. 13 

3.8 MONITORING OF OPERATIONS (40 CFR §§61.14 AND 61.354) ............................. 13 
3.9 RECORDKEEPING REQUIREMENTS (40 CFR §61.356).......................................... 14 
3.10 REPORTING REQUIREMENTS (40 CFR §§61. 13(F) AND 61.357) .......................... 16 

 

4.0 EVOQUA WATER TECHNOLOGIES, PARKER, ARIZONA FACILITY 
COMPLIANCE PLAN......................................................................................... 16 

4.1 NESHAP SUBPART FF APPLICABILITY TO THE PARKER, ARIZONA FACILITY ........... 16 
4.2 COMPLIANCE RESPONSIBILITIES ......................................................................... 18 
4.3 PERMITTING AND NOTIFICATIONS ........................................................................ 18 
4.4 INSPECTION AND REPAIR.................................................................................... 19 
4.5 MONITORING..................................................................................................... 20 
4.6 PERFORMANCE TESTING.................................................................................... 21 
4.7 RECORDKEEPING............................................................................................... 21 
4.8 REPORTING ...................................................................................................... 21 

 



 

 
 

 
TABLE OF APPENDICES 

 
 
Appendix A   Relevant Text of Neshap Subparts A and FF 
Appendix B  Copies of Notifications 
Appendix C   Engineering Calculations Supporting Control Device Performance 
Appendix D  Subpart FF Annual Reports 
Appendix E   Quarterly Visual Inspection Records 
Appendix F  Annual Method 21 Inspections Records 
Appendix G   Debris Bin and Associated Drum Inspection Records 
Appendix H   Description of Process Parameters Monitored 
Appendix I  Carbon Canister Replacement Logs  
Appendix J  Benzene Analytical 
Appendix K  Facility Process Flow Diagram 
 
Miscellaneous Engineering Calculations Supporting Treatment Unit Performance 

(Not Required – Informational Purpose Only) 
 
 



EVOQUA WATER TECHNOLOGIES Rev 9 - March 2014 
Subpart FF Compliance Plan  
 

 

 
 1 

1. INTRODUCTION 

This document summarizes the applicable National Emission Standards for Hazardous Air 
Pollutants (NESHAP) for Benzene Waste Operations (Subpart FF) requirements and 
compliance plan for the Evoqua Water Technologies, Parker, Arizona facility. The main 
purpose of the document is to assist facility management and staff in understanding the 
relevant NESHAP Subpart FF requirements, and provide a tool for maintaining and tracking 
compliance documentation. Portions of the Facility’s operations are also subject to RCRA 
Subpart CC, which controls emissions of volatile organics, including benzene.  Subpart CC 
has provisions that can be more or less stringent than Subpart FF, and it also contains an 
exemption for certain facilities equipped with and operating air emission controls in 
compliance with Subpart FF.  This plan does not address Subpart CC requirements. 
 
The NESHAP regulations covered include: 

• Subpart A - General Provisions (40 CFR 61.01, et seq.) 

• Subpart FF - National Emission Standard for Benzene Waste Operations (40 
CFR §61.340, et seq.) 

Subpart A details the general provisions of the NESHAP regulations and applies to all 
facilities that trigger one or more of the emission standards outlined in the subsequent 
subparts. Subpart FF details the specific requirements for controlling benzene emissions 
from chemical manufacturing plants, petroleum refineries, and coke by-product recovery 
plants. This subpart also applies to facilities that treat wastes generated by facilities subject 
to Subpart FF; it is for this reason that the Parker, Arizona facility must comply with Subpart 
FF requirements (see §61.340(b)). The relevant texts from Subparts A and FF are provided 
in Appendix A for reference. 

This document assumes that the total annual benzene quantity (TAB) for the Facility is 
less than 10 megagrams (Mg) per year.  The Facility implements a TAB tracking system 
to closely monitor the facility TAB throughout the year, as changes to Facility practices, 
including additional controls, must be implemented before the Facility TAB equals or 
exceeds 10 Mg/yr.   
 
The sections that follow describe the treatment processes at the Parker, Arizona facility, 
summarize the relevant rule requirements, and outline the facility’s compliance plan. 

2. FACILITY DESCRIPTION 

The Parker, Arizona facility reactivates spent carbon from both facilities subject to and 
exempt from the requirements of Subpart FF. The spent carbon is deposited in one of two 
hoppers (H-1 and H-2) whose emissions are controlled by carbon absorber WS-2.  The 
spent carbon is stored in tanks (T-1, T-2, T-5, and T-6) prior to treatment. From the storage 
tanks, the slurry is pumped to the furnace feed tank (T-18) and is then dewatered before 
being introduced into the reactivation unit. The storage tanks and furnace feed tank are 
connected to carbon adsorbers (WS-1 and WS-3) to treat any volatile organic compounds 
(VOC) that may be present in the tank vapors.  
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Spent carbon is reactivated in the facility reactivation treatment unit, which consists of a 
multiple hearth furnace (RF-2) and an afterburner (AB-2). In this treatment unit, organic 
contaminants such as benzene are thermally destroyed by high temperatures to achieve 
destruction and removal efficiency greater than 99%. Under the language of Subpart FF 
and EPA guidance, the regenerated carbon is considered a product, not a waste.  As such, 
the Facility is not required to demonstrate compliance with the benzene removal or 
destruction requirements in the regenerated carbon, provided the carbon is legitimately 
redeployed as a regenerated carbon product.  The Facility confirms this by ensuring its 
regenerated carbon meets product specifications and is placed into inventory for reuse. 

Reactivated carbon product is cooled before it is stored, packaged, and shipped. The hot 
gases from the reactivation treatment unit are further treated by air pollution control 
equipment prior to being routed through a stack to atmosphere. 

The Parker, Arizona facility currently operates as an interim status facility under the 
Resource Conservation and Recovery Act (RCRA) and is limited to a maximum spent 
carbon feed to the furnace of 2760 lb/hr.  

Sources of potential benzene emissions from Subpart FF waste include: 

• Carbon adsorbers (WS-1, WS-2, and WS-3), which control spent carbon storage 
and furnace feed tank VOC emissions, including benzene. 

• Emissions associated with the reactivation treatment unit (RF-2 and AB-2). 

• Fugitive emissions from the unloading of spent carbon into hoppers H-1 and H-2. 

• Fugitive emissions from containers of Subpart FF waste. 

The processes subject to Benzene Neshap compliance are highlighted in the facility 
process flow diagram located in Appendix L. 

3.0 MANAGEMENT SUMMARY OF RULE REQUIREMENTS 

3.1 Applicability Criteria for Designation of Affected Facilities (40 CFR §60.340) 

Subpart FF applies to chemical manufacturing plants, coke by-product recovery plants, and 
petroleum refineries, and to treatment, storage and disposal facilities (TSDFs) that treat, 
store, or dispose, of hazardous wastes containing benzene generated by these facilities 
(e.g., the Facility) (see §61.340(a) and (b)). Because the Facility’s TAB is less than 10 
Mg/yr, it is subject only to TAB recordkeeping and reporting requirements under this section 
of the rule.   
 
Subpart FF also applies to any facility that receives waste that is accompanied by a notice 
that the waste must be managed in accordance with Subpart FF (See 40 CFR §61.342(f)). 
The Facility receives wastes that have been designated as Subpart FF wastes under these 
provisions.  All incoming wastes with a Subpart FF notice, including any subsequent 
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mixtures of these wastes with any other materials, must be managed in compliance with 
Subpart FF requirements.   
 
Incoming wastes from plants that are subject to Subpart FF (e.g., wastes from refineries, 
coke by-product recovery plants and chemical plants) which do not have a Subpart FF 
notice are presumed to not require Subpart FF controls at the Facility.  If a generator 
provides a Subpart FF notice for a type of waste after prior shipments of that type have 
already been received, it is presumed that Subpart FF controls are required only from the 
date the Subpart FF notice is received.  
 

3.2 Definitions (40 CFR 61.02 and 61.341) 

Outlined below is a list of useful definitions that apply under NESHAP regulations. This list 
is not exhaustive and facility staff should reference the applicable subpart for additional 
information. 

• Chemical Manufacturing Plant - any facility engaged in the production of 
chemicals by chemical, thermal, physical, or biological processes for use as a 
product, co-product, by-product, or intermediate including but not limited to industrial 
organic chemicals, organic pesticide products, pharmaceutical preparations, paint 
and allied products, fertilizers, and agricultural chemicals. See the definition at 40 
CFR §61.341 for examples of some of the applicable process units. 

 

• Capital Expenditure - An expenditure for a physical or operational change to a 
stationary source which exceeds a minimum threshold. The importance of the 
capital expenditure provisions is that modifications to existing facilities that result in 
an increase in emissions are not subject to NESHAP permitting requirements if the 
modifications can be accomplished without a “capital expenditure”. The difficulty with 
determining whether a modification triggers the “capital expenditure” threshold is 
that the Internal Revenue Service (IRS) guidelines cited by EPA as the means of 
making this determination are no longer published. EPA recognizes that the IRS 
form is no longer available, and intends to modify this definition. In the meantime, 
EPA uses the following definition: 

Capital Expenditure > (Original Equipment Cost)(0.07) 

Capital expenditures are analyzed on a per project basis to determine if a 
modification will result from a change in operation. 

• Closed Vent System - A system that is not open to the atmosphere and is 
composed of piping, ductwork, connections, and, if necessary, flow inducing devices 
that transport gas or vapor from an emission source to a control device. 

• Coke By-Product Recovery Plant - any facility designed and operated for the 
separation and recovery of coal tar derivatives (by-products) evolved from coal 
during the coking process of a coke oven battery.  
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• Commencement of Construction - Construction commences when an owner or 
operator has undertaken a continuous program of construction or modification, or 
when an owner has entered into a contractual obligation to undertake and complete, 
within a reasonable time, a continuous program of construction or modification. 
Under a strict reading of this definition, construction commences when an owner 
signs a contract for the construction of a new or modified emission unit subject to 
NESHAP regulations. However, this is not how EPA applies this definition. EPA has 
issued guidance to the effect that construction commences when any component of 
an emissions unit subject to NESHAP is affixed to a foundation. Under this 
guidance, the laying of a foundation or permanent installation of piping or electrical 
conduit associated with a NESHAP source is considered to be commencement of 
construction. Notably, EPA does allow the shipment of pre-fabricated equipment to a 
site, provided that equipment is not affixed to a foundation upon arrival at the 
NESHAP facility. 

• Construction - Fabrication, erection, or installation of a facility subject to NESHAP 
regulations. More notably, construction of a facility subject to NESHAP regulations 
cannot be commenced without a permit from EPA or its delegated administrator. 

• Container - Any portable waste management unit in which a material is stored, 
transported, treated, or otherwise handled. Examples of containers are drums, 
barrels, tank trucks, dumpsters, tank cars, and dump trucks. 

• Cover - A device or system which is placed on or over a waste placed in a waste 
management unit so that the entire waste surface area is enclosed and sealed to 
minimize air emissions. A cover may have openings necessary for operation, 
inspection, and maintenance of the waste management unit such as access 
hatches, sampling ports, and gauge wells provided that each opening is closed and 
sealed when not in use. Examples of covers include a fixed roof installed on a tank, 
a lid installed on a container, and an air-supported enclosure installed over a waste 
management unit. 

• Individual Drain System – A system used to convey waste from a process unit, 
product storage tank, or waste management unit to a waste management unit. This 
term includes all process drains and associated sewer lines down to the receiving 
waste management unit.  

• No Detectable Emissions - Less than 500 parts per million by volume (ppmv) 
above background levels, as measured by a detection instrument reading in 
accordance with the procedures specified in §61.355(h) of this subpart. 
 

• Modification - Any physical or operational change to an existing facility that results 
in an increase in the emission rate to which a NESHAP regulation applies. The 
following changes are not considered modifications: 

• Maintenance, repair, and routine replacement, if such physical change does not 
increase the maximum potential to emit of a pollutant to which NESHAP 
regulations apply. 
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• An increase in production rate (i.e., feed rate) if that increase can be 
accomplished without a capital expenditure. 

• An increase in the hours of operation. 

The relocation or change in ownership of a stationary source. However, such 
activities must be reported to EPA, as discussed in Section 3.4 below. 

• Petroleum Refinery - any facility engaged in producing gasoline, kerosene, 
distillate fuel oils, residual fuel oils, lubricants, or other products through the 
distillation of petroleum, or through the redistillation, cracking, or reforming of 
unfinished petroleum derivatives. 

 
• Point of Waste Generation - The location where the waste stream exits the 

process unit component or storage tank prior to handling or treatment in an 
operation that is not an integral part of the production process, or in the case of 
waste management units that generate new wastes. 
 

• Tank - A stationary waste management unit that is designed to contain an 
accumulation of waste and is constructed primarily of non-earthen materials which 
provide structural support. 

• Total Annual Benzene Quantity (TAB) - the sum of the annual benzene quantity 
for each hazardous waste stream from a chemical manufacturing plant, a coke by-
product recovery plant, or a petroleum refinery received at the Facility that has a 
flow-weighted annual average water content greater than 10 percent or that is mixed 
with water, or other wastes, at any time and the mixture has an annual average 
water content greater than 10 percent, calculated in accordance with 40 CFR 
§61.355.   
 

• 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. 
 

• Waste Management Unit – A piece of equipment, structure, or transport 
mechanism used in handling, storage, treatment, or disposal of waste. Examples 
of a waste management unit include a tank, surface impoundment, container, oil-
water separator, individual drain system, steam stripping unit, thin-film 
evaporation unit, waste incinerator, and landfill. 
 

• Waste stream - The waste generated by a particular process unit, product tank, or 
waste management unit. The characteristics of the waste stream (e.g., flow rate, 
benzene concentration, water content) are determined at the point of waste 
generation. Examples of a waste stream include process wastewater, product tank 
drawdown, sludge and slop oil removed from waste management units, and landfill 
leachate. 
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3.3 Permitting for New and Modified Facilities (40 CFR §§61.07 - 61.08) 

Prior to commencement of construction or modification of a facility subject to NESHAP 
regulations, an owner or operator must submit an application to EPA or its delegated 
administrator. For the Parker, Arizona facility, the application should be submitted to EPA 
Region IX at the following address: 

Mr. Jack Broadbent 
Director, Air and Toxics Division (A-1) 
United States Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, CA 94105 

The contents of the application should include: 

• The name and address of the applicant. 

• The location of the proposed source. 

• Technical information describing the proposed nature, size, design, operating design 
capacity, and method of operation, including a description of any equipment to be 
used to control emissions. Such technical information shall include calculations of 
emissions in sufficient detail so that EPA can assess the validity of the calculations 
and determine compliance with the applicable standards. 

• Applications for modifications should also include a description of the proposed 
nature of the changes, the productive capacity of the facility before and after the 
changes are completed, and calculations of emissions before and after the changes 
are completed. The calculations should be in sufficient detail so that EPA can 
validate them and determine compliance with applicable standards. 

After submittal of the application, EPA Region IX will determine if the application is 
complete. If deemed complete, EPA will notify the applicant within 60 days of its intention to 
approve or deny the application. If EPA determines that the new or modified source will 
comply with the applicable NESHAP standards, construction will be approved. 

Construction may be commenced as soon as EPA issues its approval of the application. 

3.4 Notifications (40 CFR §§61.09, 61.10, 61.13(c), and 61.342(f)) 

The following written notifications shall be submitted to EPA Region IX: 

• Anticipated start-up notification. This notification shall be provided no more than 60 
days nor less than 30 days before start-up. 

• Actual start-up notification. The notification of actual start-up shall be submitted 
within 15 days after the date of start-up. 

• Existing source notification. This notification should have been submitted by April 7, 
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1993. The contents of this notification are outlined in 40 CFR 61.10 

• Change in information notification. If any of the information provided in a permit 
application or in the existing source notification is changed even though the change 
does not constitute a modification (e.g., change in ownership, address, etc.), a 
notification shall be submitted within 30 days after the change. 

• Emission testing notification. This notification should be submitted at least 30 days 
prior to testing. 

• Subpart FF waste disposal notification. If Subpart FF wastes are shipped offsite for 
treatment at another facility, a notification must accompany each shipment stating 
that the wastes contain benzene, which is required to be managed and treated in 
accordance with the provisions of Subpart FF (See 40 CFR §61.342(f)). 

3.5 General Standards for Treatment Facilities (40 CFR §61.348) 

The facility shall treat the waste received from Subpart FF waste generators to at least one 
of the following standards: 

1. Remove benzene from the waste stream to a level less than 10 ppmw on a flow 
weighted annual average basis. The reduction of benzene concentration by dilution 
is not allowed [§61.348(a)(1)(I)]. 

2. Remove benzene from the waste stream by 99 percent or more on a mass basis 
[§61.348(a)(1)(ii)]. 

3. Destroy benzene in the waste stream by incinerating the waste in a combustion unit 
that achieves a destruction efficiency of 99 percent or greater for benzene 
[§61.348(a)(1)(iii)]. 

4. Return the waste to a process to generate a new product [§61.342(c)(1)(iii)]. 

Under the language of Subpart FF and EPA guidance, the regenerated carbon is 
considered a product, not a waste.  As such, the Facility is not required to demonstrate 
compliance with the benzene removal or destruction requirements in the regenerated 
carbon, provided the carbon is legitimately redeployed as a regenerated carbon product.  
The Facility confirms this by ensuring its regenerated carbon meets product specifications 
and is placed into inventory for reuse.  However, all equipment used to manage the spent 
carbon up to and including the multiple hearth and afterburner must be managed in 
accordance with Subpart FF equipment standards.  These standards are set forth in 40 
CFR §61.343 through §61.349 (as applicable).  The requirements for each type of 
equipment are covered in the following section except for surface impoundments and oil-
water separators, which are not present at the Facility.  
 
The Facility may occasionally generate a wastewater from the discard of motive water used 
in the Facility’s production process to slurry incoming spent carbon prior to reactivation.  
The motive water is assumed to become a waste at the point that the Facility determines it 
is no longer useable for its intended purpose.  At that point of waste generation, if the 
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wastewater has a flow-weighted annual average benzene content of  less than 10 ppmw, 
then it is exempt from further control requirements under §61.342(c)(2). If the flow-weighted 
annual average benzene concentration of discarded motive water is 10 ppmw or greater, 
the wastewater would need to be treated using a control device regulated by Subpart FF to 
achieve either a benzene content below 10 ppmw on a flow weighted annual average or 
99% or more benzene removal on a mass basis, pursuant to §61.348(a)(1)(i) or (ii), or sent 
to a facility with a 61.342(f) notice that Subpart FF treatment is required. 
 
All access doors or other potential openings shall be sealed and kept closed at all times 
when waste is being treated, except during inspection and maintenance. Visual inspections 
of each sealed opening shall be performed initially and quarterly thereafter to ensure that 
no cracks or gaps occur and that openings are sealed closed. All repairs of any identified 
gaps or broken seals shall be made within 15 days. Repairs may be delayed until the next 
unit shutdown if they cannot be completed without a partial or complete facility shutdown. 

Facilities complying with standards numbered one and two above must also comply with 
the standards of 40 CFR §61.343 through §61.347, and §61.349 (if applicable). These 
sections provide the requirements for tanks, containers, surface impoundments, individual 
drain systems, oil-water separators, and closed vent systems. Since the Parker, Arizona 
facility does not operate surface impoundments, and oil-water separators subject to 
NESHAP regulations, these requirements will not be covered in the following section. 

3.6 Standards for Tanks, Containers, Individual Drain Systems and Closed 
Vent Systems (40 CFR §§61.343, 61.345, 61.346, and 61.349) 

Table 1 summarizes the equipment design, inspection, and repair requirement outlined in 
40 CFR 60.343, 61.345, 61.346 and 61.349. These standards apply to: 

• Tanks 

• Containers 

• Individual Drain Systems 

• Closed Vent Systems 

• Control Devices  

Defects or other problems detected during equipment inspections must be corrected 
within the time frames outlined in Table 1. Repair may be delayed until the next facility 
shutdown if it is technically infeasible to make the repair or correction without a partial or 
complete facility shutdown.
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Table 1 – Summary of Subpart FF Requirements 

 

Component Equipment Design Inspection 
Methods 

Inspection 
Frequency 

Repair 
Deadline 

Tanks (§61.343) Fixed roof connected by closed vent to a control device; all 
potential openings shall be sealed closed except during 
inspection, repair, maintenance, removal, or sampling; the 
closed vent system and control device shall meet the 
requirements of §61.349 (discussed below). 

Visual inspection 
for cracks and 
broken seals; 
Method 21 to 
verify fugitives 
< 500 ppmv. 

Initial and 
quarterly visual 
inspections; 
Initial and annual 
Method 21 
inspections. 

45 days 

 Fixed roof with pressure relief device maintained in a closed 
position except during relief events (limitations apply, see note 
below). 

Visual inspection 
for cracks and 
broken seals; 
Method 21 to 
verify fugitives 
< 500 ppmv. 

Initial and 
quarterly visual 
inspections; 
Initial and annual 
Method 21 
inspections. 

45 days 

Note: A tank may be operated without a closed vent system if: 
1) average water content is less than 10% by volume and maximum organic vapor pressure is less than 0.75 psia; 
2) maximum organic vapor pressure is less than 4.0 psia and tank capacity is less than 40,000 gallons; or 
3) maximum organic vapor pressure is less than 11.1 psia and tank capacity is less than 20,000 gallons. 

Containers (§61.345) All containers shall remain sealed closed except during periods 
of loading, unloading, inspection, or sampling; liquids pumped 
into a container must be done with a submerged fill pipe. 

Visual inspection 
for cracks and 
broken seals; 
Method 21 to 
verify fugitives 
< 500 ppmv for 
containers >111 
gallons 

Initial and 
quarterly visual 
inspections; 
Annual Method 
21 inspections. 

15 days 

Note: Wastes treated within containers must be equipped with a closed vent system meeting the requirements of §61.349 (discussed below). 
Containers shipped offsite for treatment must meet the notification requirements of §61.342(f). 
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Component Equipment Design Inspection 
Methods 

Inspection 
Frequency 

Repair 
Deadline 

Individual Drain 
Systems (§61.346) 

Compliance option of §61.346(a):  Each individual drain 
system opening must be equipped with a closed vent system 
and control device.  Compliance option of §61.346(b): Each 
drain must be equipped with water seal controls or a tightly 
sealed cap or plug; each sewer line shall be covered or 
enclosed with no visual gaps or cracks.  

Visual inspection 
for cracks and 
broken seals. 
 
Method 21 to 
verify fugitive 
emissions <500 
ppmv 

Initial and 
quarterly visual 
inspections.  
Initial and annual 
Method 21 
inspections. 

15 days 

Treatment Processes 
(§61.348) 

Each treatment process must remove benzene to < 10 ppmw 
(dilution is not allowed), or remove or destroy benzene by 
≥ 99 wt%; each treatment process must comply with the 
standards of §§61.343 - 61.347; compliance must be 
demonstrated either by engineering calculations (§61.356(e)) 
or performance tests (§61.355); all potential openings shall be 
sealed closed except during inspection and maintenance or 
return waste to a process to generate a new product 
(§61.342(c)(1)(iii). 

Visual inspection 
for cracks and 
broken seals; 
inspection of units 
according to 
§§61.343 - 61.347.

Initial and 
quarterly visual 
inspections; 
inspection of 
units according to 
§§61.343 - 61.34
7. 

15 days 

Closed-vent Systems 
and Control 
Devices(§61.349) 

The vent system shall remain closed and connected to a 
control device; bypass lines shall have a flow indicator or a car-
seal or lock-and-key seal; all gauging and sampling devices 
shall be gas-tight except when gauging or sampling; control 
device must be monitored according to §61.354(c) (see note 
below); control device must be operated at all times when 
waste is present, except for maintenance and repair requires 
shutdown; 

Visual inspection; 
Method 21 to 
verify fugitives 
< 500 ppmv. 

Initial and 
quarterly visual 
inspections; 
Initial and annual 
Method 21 
inspections. 

First 
attempt: 5 
days; 
Full repair: 
15 days. 

 An enclosed combustion device (e.g., a vapor incinerator, 
boiler, or process heater) must: reduce organic emissions by 
95 wt%; achieve organic concentration ≤ 20 ppmv, corrected to 
3% oxygen; or provide minimum residence time of 0.5 sec at 
minimum temperature of 760°C; vent must be introduced into 
flame zone of boiler or process heater (§61.349(a)(2)(i)). 

Visual inspection; 
monitoring 
according to 
§61.354(c) (see 
note below). 

Initial and 
quarterly visual 
inspections; daily 
monitoring device 
inspections (see 
note below). 

First 
attempt: 5 
days; 
Full repair: 
15 days. 
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Component Equipment Design Inspection 
Methods 

Inspection 
Frequency 

Repair 
Deadline 

 A vapor recovery system (e.g., carbon adsorption system or 
condenser) must: recover or control organic emissions by 
95 wt%, or recover or control benzene emissions by 98 wt%; 
carbon canisters must be replaced immediately upon 
breakthrough (§61.349(a)(2)(ii)). 

Visual inspection; 
monitoring 
according to 
§61.354(c) (see 
note below). 

Initial and 
quarterly visual 
inspections; daily 
monitoring device 
inspections (see 
note below). 

First 
attempt: 5 
days; 
Full repair: 
15 days. 

 Any other control device must achieve organic control of 
95 wt% or benzene control of 98 wt%. 

Visual inspection; 
monitoring 
according to 
§61.354(c) (see 
note below). 

Initial and 
quarterly visual 
inspections; daily 
monitoring device 
inspections (see 
note below). 

First 
attempt: 5 
days; 
Full repair: 
15 days. 

Note: §61.354(c) specifies the following required monitoring of operations for control devices subject to §61.349; the data recorded by the 
monitoring equipment must be inspected at least once each operating day to ensure proper operation of the control device, which in 
pertinent part are as follows: 
(1) for a thermal vapor incinerator, a temperature monitoring device equipped with a continuous recorder; 
(2) for a control device subject to §61.349(a)(2)(iv) (other devices), devices to monitor the parameters specified in §61.349(a)(2)(iv)(C); and 

 §61.354(d) specifies the required monitoring of carbon adsorption systems that do not regenerate the carbon bed directly on site (e.g., 
carbon canisters): organic or benzene outlet concentrations shall be monitored daily, or at intervals no greater than 20% of the design 
carbon replacement interval (whichever is greater), to indicate when breakthrough has occurred or replace carbon earlier than the design 
breakthrough period. 
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3.7 Compliance Demonstration (40 CFR §§61.13, 61.355, and 61.356(e) - (f)) 

Subpart FF requires the owner or operator to demonstrate compliance with the applicable 
general standards for hazardous waste treatment facilities and the applicable standards for 
closed vent systems and control devices. Compliance may be demonstrated either through 
engineering calculations or performance testing, which are discussed in turn below. 

3.7.1 Engineering Calculations (40 CFR §61.348(c)(1)) 

Compliance with the general standards for hazardous waste treatment facilities 
[§61.348(a)(1)(I) - (iii)] may be demonstrated with engineering calculations. These 
calculations must demonstrate compliance at maximum waste flow rate and maximum 
benzene content conditions and be available prior to facility start-up. As discussed in 
Section 3.9, these calculations shall be maintained for the life of the facility and include all 
supporting technical information (e.g., design specifications, drawings, etc.).  See 40 CFR 
61.356(e)(2) for additional information. 

Carbon canisters and their associated closed vent systems must meet specific calculation 
requirements of 40 CFR 61.356(f)(2)(i)(G). Briefly, this analysis must consider the vent 
stream composition, benzene and constituent concentration, flow rate, relative humidity, 
and temperature. Based on these data, the operator must calculate the effective control 
capacity of the carbon canister and define the appropriate replacement interval to assure 
that the carbon canister maintains its control effectiveness. 

For the afterburner, the specific calculation requirements are set forth in 40 CFR 
§61.356(f)(2)(i)(A).  In general, this analysis must consider the vent stream composition, 
constituent concentrations, and flow rate. The design analysis shall also establish the 
design minimum and average temperature in the combustion zone and the combustion 
zone residence time.   

3.7.2 Performance Testing (40 CFR §61.348(c)(2)) 

If emissions testing is used to demonstrate compliance, the tests must be performed within 
90 days of start-up for new units, or April 7, 1993 for existing units. Additionally, the EPA 
can at anytime require that such testing be performed to demonstrate compliance with 
Subpart FF requirements [40 CFR 61.13(b)]. The results of the emissions tests shall be 
reported to EPA Region IX within 31 days following the completion of testing. As discussed 
in Section 3.9, the results should be retained for the life of the facility.  

The specific source tests that may be performed in lieu of engineering calculations are as 
follows: 
 
 COMPLIANCE STANDARD 

 
TEST METHODS REFERENCE  

Remove benzene to a 10 ppmw 
concentration [§61.348(a)(1)(i)] 

 
See §61.355(d) 

 
Remove benzene from the waste stream 
by 99 percent or more on a mass basis 
[§61.348(a)(1)(ii)] 

 
See §61.355(e) 
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 COMPLIANCE STANDARD 

 
TEST METHODS REFERENCE 

  
Destroy benzene in the waste stream by 
incinerating the waste in a combustion unit 
that achieves a destruction efficiency of 99 
percent or greater for benzene 
[§61.348(a)(1)(iii)] 
 

 
See §61.355(f) 

 
Meet control device performance 
requirements specified in §61.349(a)(2) 
 

 
See §61.355(i) 

 
3.7.3 Method 21 Testing (40 CFR §61.355(h)) 

All inspections performed using an organic vapor analyzer (OVA) shall be performed 
consistent with the requirements of EPA Method 21 from Appendix A of 40 CFR 60. 
Calibrations and testing shall also be performed consistent with 40 CFR 61.355(h). 

3.8 Monitoring of Operations (40 CFR §§61.14 and 61.354) 

Compliance monitoring must be performed as outlined below: 
 
 COMPLIANCE STANDARD 

 
MONITORING METHODS AND FREQUENCY 

  
Remove benzene to a 10 ppmw 
concentration [§61.348(a)(1)(I)]. 
 

 
Sample exiting streams on a monthly basis 
using the methods prescribed by 
§61.355(c); or, monitor a parameter or 
parameters on a continuous basis to 
assure proper system operation and 
inspect recorded data daily for each 
monitored parameter.  

Remove benzene from the waste stream 
by 99 percent or more on a mass basis 
[§61.348(a)(1)(ii)]. 
 

 
Monitor a parameter or parameters on a 
continuous basis to assure proper system 
operation and inspect recorded data daily 
for each monitored parameter.  

Destroy benzene in the waste stream by 
incinerating the waste in a combustion unit 
that achieves a destruction efficiency of 99 
percent or greater for benzene 
[§61.348(a)(1)(iii)]. 

 
Monitor a parameter or parameters (e.g., 
temperature) on a continuous basis to 
assure proper system operation and 
inspect recorded data daily for each 
monitored parameter.  

Meet control device performance 
requirements for carbon canisters as 
specified in §61.349(a)(2) 
 

 
Replace canister at a specified interval as 
determined through engineering 
calculations; or, monitor the VOC content 
in the exhaust on a daily basis or at an 
interval not to exceed 20% of the design 
carbon replacement interval. 
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3.9 Recordkeeping Requirements (40 CFR §61.356) 

All records required by Subpart FF shall be maintained in a readily accessible location at 
the facility site for a period not less than two years, unless otherwise specified below. The 
records that must be maintained include: 

• A list of the streams subject to Subpart FF compliance and whether or not the waste 
stream is controlled for benzene emissions (§61.356(b)). 

• For each waste stream not controlled in accordance with Subpart FF, all test results 
and other documentation used to define the stream identification, water content, 
whether or not the waste stream is process wastewater, annual waste quantity, 
range of benzene concentrations, annual average flow-weighted benzene 
concentration, and annual benzene quantity (§61.356(b)(1)). 

• For each waste shipment sent offsite for treatment, the date the waste is shipped 
offsite, quantity of waste shipped offsite, the name and address of the facility 
receiving the waste, and a copy of the notice sent with the waste shipment 
(§61.356(c)). 

• Engineering design documentation for all control equipment. The documentation 
should be retained for the life of the facility (§61.356(d)). 

• A signed and dated statement certifying that the treatment unit is designed to 
operate at the documented performance level when the waste stream entering the 
facility is at the highest flow rate and benzene concentration. This signed statement 
should be retained for the life of the facility (§61.356(e)(1)). 

• For closed-vent systems and control devices, a signed and dated statement 
certifying that each system and device is designed to operate at the documented 
performance level when the waste management unit vented to the control device is 
or would be operating at the highest load or capacity expected to occur.  This signed 
statement must be retained for the life of the unit (§61.356(f)). 

• If engineering calculations are used to demonstrate compliance with the general 
standards for treatment facilities [§61.348(a)(1)(I) - (iii)], a complete design analysis 
that includes supporting technical information (e.g., design specifications, etc.) 
should be maintained for the life of the facility (§61.356(e)(2)). 

• For all performance test results used to demonstrate compliance with the general 
standards for treatment facilities [§61.348(a)(1)(I) - (iii)], maintain for the life of the 
facility the documentation required in 40 CFR §61.356(e)(3). 

• A signed and dated statement certifying that the closed vent system and control 
device is designed to operate at the documented performance level at the highest 
load or capacity expected to occur (§61.356(f)(1)). 
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• If engineering calculations are used to determine control device performance, then a 
design analysis should be retained for the life of the control device that includes 
specifications, drawings, and other documentation supporting the calculations. For 
carbon canisters, the design analysis should include information required in 40 CFR 
§61.356(f)(2)(I)(G). 

• For all test results used to determine control device performance, maintain testing 
results for the life of the control device as outlined in 40 CFR §61.356(f)(3). 

• Visual inspection records that include the date of each inspection, the treatment unit 
or control equipment inspected, description of any problem identified, a description 
of the corrective action taken, and the date the corrective action was completed 
(§61.356(g)). 

• Method 21 inspection records that include the dates of inspection, background level 
measured, and the maximum concentration measured at each potential leak 
interface. If a leak is detected, then the records shall include the location where the 
leak was detected, a description of the problem, a description of the corrective 
action taken, and the date the corrective action was completed (§61.356(h)). 

• Dates of start-up and shutdown of the treatment unit, and periods when the 
treatment unit is not operating as designed (§61.356(i)(1) & (5)). 

• Dates of start-up and shutdown of the closed-vent system, and periods when the 
closed-vent system is not operating as designed (§61.356(i)(1) & (3)). 

• Testing results from all monthly waste stream sampling performed in accordance 
with 40 CFR §61.354(a)(1). The results should also include the date each test is 
performed (§61.356(i)(2)). 

• Descriptions of any process parameters that are monitored to ensure the treatment 
unit is operating in compliance with Subpart FF. The descriptions should include 
reasons why the parameter(s) was/were selected. This documentation should be 
maintained for the life of the facility (§61.356(i)(3)). 

• Descriptions of any process parameters that are continuously monitored to ensure 
the control device is operating in compliance with Subpart FF. The descriptions 
should include the control device’s specifications, and reasons why the parameter(s) 
was/were selected. This documentation should be maintained for the life of the 
facility (§61.356(j)(2)). 

 
• Periods and durations when the closed-vent system and control device are not 

operated as designed (§61.356(j)(3)). 
 
• Date and time when the carbon canisters are monitored (if applicable), when 

breakthrough is measured (if applicable), and when the canister is replaced 
(§61.356(j)(10)). 
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3.10 Reporting Requirements (40 CFR §§61. 13(f) and 61.357) 

The following reports shall be submitted to EPA Region IX: 

• Performance test reports. These reports shall be submitted within 31 days following 
testing and should include the information required in 40 CFR §61.356(e)(3) or 
§61.356(f)(3), as applicable (§61.13(f)). 

• Initial Subpart FF report. This report should have been submitted by April 7, 1993 for 
existing facilities, and be submitted at start-up for facilities constructed after January 
7, 1993. The contents of the report are outlined in 40 CFR §61.357(a)(1) - (3). 

Annual Subpart FF TAB report (Appendix D).1 As outlined in the rules, if the total 
amount of benzene waste included in the Facility TAB is equal to or greater than 1.0 
Mg/yr (1.1 ton/yr), but less than 10 Mg/yr (11 ton/yr), the operator shall submit a report 
by April 7 each year updating the TAB, identifying the controlled/uncontrolled and 
organic/aqueous designations of each waste stream, along with other data described in 
40 CFR §61.357(a)(1)-(3) (§61.357(c)).2 If the Facility’s TAB is 10 Mg/yr or greater, 
additional reporting is required pursuant to 40 CFR §61.357(d), including certification of 
equipment installation and quarterly reporting.  The Facility may be deemed to know its 
TAB calculation throughout the year as wastes are received, and it is therefore essential 
that the Facility track this information continuously so that it can respond immediately 
before its TAB ever equals or exceeds 10 Mg/yr. 

4.0 EVOQUA WATER TECHNOLOGIES, PARKER, ARIZONA FACILITY 
COMPLIANCE PLAN 

4.1 NESHAP Subpart FF Applicability to the Parker, Arizona Facility 

NESHAP Subparts A and FF apply to the spent carbon storage and treatment processes 
within the facility. All affected process units and storage tanks are equipped with controls to 
benzene emissions to the atmosphere. 

The specific process components subject to Subpart FF compliance are as follows: 
 

I.D. NO. 
 

DESCRIPTION 
 

APPLICABLE 
STANDARD 

 
COMMENTS 

 
N/A 

 
Spent Carbon Containers 

 
§61.345 

 

 
Subpart FF wastes are stored in 
drums, vessels, and supersacks.  

N/A 
 
Debris Bin and 
Associated Drums 

 
§61.345 

§61.342(f) 
Benzene wastes shipped offsite must 
meet the container reqts., and offsite 

                                            
1 If the facility TAB is less than 1 Mg/yr, then no TAB report is required unless there is a change that could 
cause the TAB to increase to 1 Mg/yr or more. 
2 Chemical plants, coke by-product recovery plants and refineries with a TAB equal to or greater than 1 
Mg and less than 10 Mg/yr are usually not subject to BWON control requirements.  40 C.F.R. §61.342(a).  
Thus, the purpose of the annual report for these facilities is typically to confirm that the TAB remains below 
10 Mg.   However, TSD facilities that treat BWON-regulated wastes received from off-site facilities must 
provide the same degree of control as the generating facility would so they may be subject to BWON 
control even if their TAB is less than 10 Mg/yr.   
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I.D. NO. 

 
DESCRIPTION 

 
APPLICABLE 
STANDARD 

 
COMMENTS 

  shipment reqts.  
H-1 
H-2 

 

 
Spent Carbon Unloading 
Hoppers Nos. 1 and 2 
and associated transfer 
lines 

 
§61.346(b) 

 
These hoppers are individual drain 
systems, which are equipped with 
covers; additional controls of fugitive 
emissions from the hoppers is 
provided by carbon adsorption (WS-2).  

T-1 
 
Spent Carbon Storage 
Tank 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption (WS-1).  

T-2 
 
Spent Carbon Storage 
Tank 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption (WS-1).  

T-5 
 
Spent Carbon Storage 
Tank 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption (WS-1).  

T-6 
 
Spent Carbon Storage 
Tank 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption (WS-1).  

T-9 
 
Spent Carbon Storage 
Tank 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption (WS-1).  

T-18 
 
Furnace Feed Hopper 

 
§61.343 

 
Tank vapors controlled by carbon 
adsorption 
(WS-3) 

 
RF-2 

 
Reactivation Furnace 
No.2 

 
§61.348 

 
Regenerated carbon must meet 
product specifications 

AB-2 
 Afterburner No. 2 §61.349(a)(2)(i)(c) 

Minimum residence time of 0.5 
seconds at a minimum temperature of 
1400 F  

C-5 Dewater Screw §61.346(a) Emissions routed to the afterburner 
(AB-2) 

C-16 Weight belt §61.346(a) Emissions routed to the afterburner 
(AB-2) 

WS-1 
 
Carbon Adsorber No. 1 §61.349 Carbon Canister replaced prior to 

design breakthrough  
WS-2 

 
Carbon Adsorber No. 2 

 
§61.349 

 
Carbon Canister replaced prior to 
design breakthrough  

WS-3 
 
Carbon Adsorber No. 3 

 
§61.349 

 
Carbon Canister replaced prior to 
design breakthrough 

 
The Parker, Arizona facility is required to regenerate spent carbon to a useful product. 
Compliance with 40 CFR §61.348 also requires that the upstream tanks, containers, 
individual drain systems and control devices noted in the table above must meet the 
applicable requirements of Subpart FF (i.e., §61.343, §61.345, §61.346 and §61.349). 

The debris bin and associated drums, which are used to store FF wastes from the facility, 
must not only meet the container requirements of 40 CFR §61.345, but also the 
requirements of 40 CFR §342(f). Section 342(f) requires that a notice accompany each 
waste shipment indicating that the wastes must be treated in accordance with the 
standards of Subpart FF. Records must be maintained indicating the date the waste is 
shipped offsite, quantity of waste shipped offsite, the name and address of the facility 
receiving the waste, and a copy of the notice sent with the waste shipment (§61.356(c)). 
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Hoppers H-1 and H-2 are used to convey Subpart FF wastes from containers and other 
waste management units to the regeneration system. As such, these units are considered 
individual drain systems, which meet Subpart FF requirements under 61.346(b). Each of 
the units is equipped with a cover, which is kept closed when the hoppers are not being 
used to convey Subpart FF wastes. The associated lines that convey Subpart FF wastes 
from H-1 and H-2 to the Spent Carbon Storage Tanks (T-1, T-2, T-5 and T-6) are hard 
piping are inspected quarterly for any evidence of leaks (open valves, indications of low 
liquid levels, rips, tears, or cracks in equipment, etc.). Any repairs that are identified as 
required during these quarterly inspections are performed within 15 days, as required (See 
Section 4.4, below).  

The process wastewater stream associated with the wet scrubber control system has been 
specifically excluded from NESHAP applicability since it does not come in contact with 
Subpart FF waste streams. Additionally, water that comes in contact with Subpart FF waste 
is also exempt from Subpart FF treatment requirements under 40 CFR §61.342(c) since it 
contains less than 10 ppmw total benzene on an annual weighted average basis. The drain 
system is also exempt from Subpart FF compliance since it does not handle Subpart FF 
waste. Subpart FF wastes, which are contained in closed drums and roll-offs are managed 
so that none of these materials is allowed to enter the maintenance drains within the facility 
during surface cleaning operations. 

4.2 Compliance Responsibilities 

The Plant Manager has the primary responsibility for overseeing the NESHAP Subpart FF 
compliance program for the Parker, Arizona facility. More specifically, the Plant Manager 
assures that all permitting, notifications, monitoring, inspections, recordkeeping, and 
reporting are performed in accordance with the applicable regulations. The Plant Manager 
is responsible for assuring that all needed repairs and other maintenance activities are 
performed as required. The Plant Operator is responsible for monitoring the day-to-day 
operation of the facility. 

4.3 Permitting and Notifications 

All proposed changes to the Parker, Arizona facility are reviewed by the Plant Manager or 
his designee to determine if the modification provisions of the NESHAP regulations have 
been triggered. In making this determination, the Environmental Plant Manager or his/her 
designee will determine whether or not the changes can potentially increase benzene 
emissions. If the changes will not increase benzene emissions, then the NESHAP 
modification provisions are not triggered. If the changes have the potential to increase 
facility benzene emissions, then the Environmental Health and Safety Manager or his/her 
designee will determine if the capital expenditure threshold will be exceeded by the project. 
As noted in Section 3.2, a capital expenditure is incurred for NESHAP applicability when 
the cost of the changes exceeds seven percent of the original facility cost. 

If the changes are deemed as “modifications”, the Environmental Health and Safety 
Manager or his/her designee will prepare a permit application that conforms to the 
requirement of Section 3.3 and submit it to EPA Region IX. No facility changes will be made 
until EPA approves the application. 
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The Environmental Health and Safety Manager or his/her designee is responsible for 
making all notifications required by NESHAP Subpart A and Subpart FF. The contents of 
these notifications are outlined in Section 3.4. Copies of relevant notifications are 
maintained in Appendix B of this plan. 

4.4 Inspection and Repair 

The Environmental Health and Safety Manager or his/her designee performs all routine 
quarterly visual inspections of the facility. During these inspections, the Environmental 
Health and Safety Manager or his/her designee examines the stationary equipment listed in 
Section 4.1 and its interconnecting piping for cracks, gaps, or other problems. In addition, 
the Environmental Health and Safety Manager or his/her designee visually inspects all 
spent carbon containers maintained onsite for more than one quarter year. Each visual 
inspection is documented on the Visual Inspection Form and copies of completed forms are 
maintained in Appendix E. 

The Environmental Health and Safety Manager or his/her designee performs the Method 21 
inspections annually during periods when the facility is processing Subpart FF waste. 
During these inspections, the Environmental Health and Safety Manager or his/her 
designee inspects all potential leak sources listed on the Annual Method 21 Inspection 
Form (See Appendix F). The Environmental Health and Safety Manager or his/her 
designee documents the results of the inspection on the Annual Method 21 Inspection 
Form and maintains copies of the completed forms in Appendix F. Spent carbon containers 
maintained onsite for more than one year must be included in this inspection. 

The initial inspections of Subpart FF waste containers delivered to the Parker, Arizona 
facility are completed by the respective generator of the waste. This inspection includes 
both a visual inspection of the container and a Method 21 inspection of all potential leak 
interfaces. As noted above, containers maintained for more than one quarter year at the 
facility, will be visually inspected by the Environmental Health and Safety Manager or 
his/her designee during the routine quarterly visual inspection. Furthermore, containers 
maintained onsite for more than one year must be inspected using Method 21. 

The debris bin and baghouse drum shall be visually inspected and inspected using Method 
21 by the Environmental Health and Safety Manager or his designee following initial loading 
with Subpart FF containing wastes. In addition, the debris bin and containers will be visually 
re-inspected if it is onsite for more than 90 days (with the exception of the debris bin which 
cannot be stored longer than 90 days). These inspections shall be documented in the 
Debris Bin and Associated Drums Inspection Log found in Appendix G. 

All leaks (defined as an instrument reading exceeding 500 ppmv over background), 
openings, cracks or other problems identified during the visual and Method 21 inspections 
will be repaired within the time frames established in Table 1 (see Section 3.6, above). The 
Environmental Health and Safety Manager or his/her designee who detects the leak will 
work with the Plant Manager or his/her designee to complete the repair. Completed repairs 
will be documented on the affected inspection forms in Appendices F, G, or H. 

If a repair cannot be completed within the specified time without a partial or complete facility 
shutdown, the Environmental Health and Safety Manager or his/her designee will document 
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in the affected inspection form in Appendices F, G, or H the reason why the repair is 
delayed. The Environmental Health and Safety Manager or his/her designee will ensure 
that all repairs are completed during the next process unit shutdown, and document in the 
affected inspection form the completion of the repair. 

4.5 Monitoring 

Compliance with the general treatment requirements are monitored as follows: 

 
 

EQUIPMENT COMPONENT / 
MATERIAL 

 
APPLICABLE 
STANDARD 

 
MONITORING METHOD 

 
FREQUENCY 

 
Afterburner (AB-2) 

 
§61.349(a)(2)(i)(c) 

 
Temperature 

 
Continuous  

Wastewater in Contact 
with Spent Carbon 
Discharged to POTW 

 
§61.342(c)(2) 

 
Benzene 
concentration 
(minimum of three (3) 
samples) determined 
by methods 
prescribed by 
§61.355(c)(2) 

 
Annual 

 
Carbon Adsorber  
(WS-1) 

 
§61.349(a)(2)(ii) 

 

 
Calculations in 
Appendix C show that 
the canister must be 
replaced at least 
every 7.88 days.   

 
7.88 days at a 
maximum or 

more frequently 
 
  

Carbon Adsorber  
(WS-2) 

 
§61.349(a)(2)(ii) 

 

 
Calculations in 
Appendix C show that 
the canister must be 
replaced at least 
every 100 days.   

 
100 days at a 
maximum or 

more frequently 
 
 
 

 
Carbon Adsorber 
(WS-3) 

 
§61.349(a)(2)(ii) 

 
Calculations in 
Appendix C show that 
the canister must be 
replaced at least 
every 38 days.   

 
38 days at a 
maximum or 

more frequently 
 
 

 
The Plant Operator reviews all temperature readings on a daily basis to assure that the 
reactivation furnace is operating as designed, and the afterburner is maintained at a 
temperature greater than 760oC (1400oF). If the temperature data for the afterburner 
indicate a performance problem, the Plant Operator will correct the problem as soon as 
possible.  The reasons justifying the use of temperature as the main monitoring parameter 
are provided in Appendix H. 

To comply with the requirements of 40 CFR §61.356(b), the Environmental Health and 
Safety Manager or his/her designee shall verify on an annual basis the annual flow rate and 
the benzene concentration in the untreated wastewater in contact with spent carbon 
(minimum of 3 samples).   Determinations shall assure that the benzene concentration in 
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the wastewater is less than 10 ppmw and records will be maintained in Appendix J. 

The Plant Manager or his/her designee will replace the carbon in adsorbers WS-1, WS-2, 
and WS-3 in accordance with the schedule identified above. Immediately following 
adsorber replacement, the Plant Manager or his designee will document the change-out in 
the Carbon Canister Replacement Log included in Appendix I. 

Any periods of malfunction, equipment start-up and shutdown will be logged by the Plant 
Operator in the Process Monitoring log. These logs are maintained in the file room. 

4.6 Performance Testing 

No emissions testing has been performed to demonstrate compliance with the applicable 
standards of Subpart FF. All compliance determinations have been performed through 
engineering calculations. Calculations documenting the performance of the carbon 
adsorbers are included in Appendix C. 

4.7 Recordkeeping 

The following table identifies all applicable Subpart A and FF records required to be 
maintained at the Parker, Arizona facility, the individual responsible for its maintenance, 
and the location where the records are stored. Unless otherwise noted in the table, the 
records will be maintained for a minimum of two years, as required by NESHAP 
regulations. 

NESHAP FF RECORDKEEPING PLAN 
EVOQUA WATER TECHNOLOGIES 

PARKER, ARIZONA FACILITY  
Record Description Individual Responsible Comments/Location 

Notifications (§§61.09, 61.10, 
61.13(c), and 61.342(f)) – Note: 
the initial notification should be 
retained for the life of the facility 

Plant Manager Appendix B of the Compliance 
Plan (see Section 3.4) 

List of streams subject to 
Subpart FF 
 

Plant Manager Section 4.1 of the Compliance 
Plan 

Total annual benzene reports Plant Manager Appendix D of the Compliance 
Plan 

Date the debris bin and 
associated drums shipped 
offsite, quantity of waste 
shipped offsite, name and 
address of facility receiving 
waste (§61.356(c)) 
 

Plant Manager Waste manifests in Plant 
Manager’s office 

Engineering design 
documentation of control 
equipment (§61.356(d))* 

Plant Manager Plant Manager’s office 
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NESHAP FF RECORDKEEPING PLAN 
EVOQUA WATER TECHNOLOGIES 

PARKER, ARIZONA FACILITY  
Record Description Individual Responsible Comments/Location 

Engineering calculations 
demonstrating Control 
Equipment performance 
(§61.356(f)(2)(i)(G))* 

Plant Manager Appendix C of Compliance Plan 

Test results demonstrating 
control equipment performance 
(§61.356(f)(3))* 

N/A 
Not Applicable. Calculations 
have been used in lieu of testing 
results. 

Visual inspection records 
(§61.356(g)) Plant Manager Appendices F and H of the 

Compliance Plan 

Method 21 inspection records 
(§61.356(h)) Plant Manager Appendices G and H of the 

Compliance Plan 

Dates of start-up, shutdown, 
and malfunction of treatment 
unit (§61.356(i)(1) & (5)) 

Plant Operator 
Process Monitoring Log 
maintained in Plant Manager’s 
office 

Testing results from all monthly 
sampling (§61.356(i)(3)) N/A 

Not Applicable. No monthly 
sampling of regenerated carbon 
required since regenerated 
carbon is a product 

Descriptions of process 
parameters monitored to ensure 
treatment unit performance 
(§61.356(i)(3))* 

Plant Manager Appendix H of the Compliance 
Plan 

Dates of startup, shutdown, and 
malfunction of the carbon 
absorbers (§61.356(j)(1) & (3)) 

Plant Operator 
Process Monitoring Log 
maintained in Plant Manager’s 
office 

Descriptions of process 
parameters monitored to ensure 
control device performance 
(§61.356(j)(2))* 

N/A 

Not Applicable. The Carbon 
Absorbers (WS-1, WS-2 and 
WS-3) are changed-out on a 
predetermined frequency; no 
monitoring is performed. See 
Appendix C of the Compliance 
Plan. 

Date and time when the carbon 
absorbers are monitored and 
replaced (§61.356(j)(10)) 

Plant Manager 

Replacement Logs are 
maintained in Appendix I of the 
Compliance Plan; monitoring for 
these units not required. 

Records noted with an asterisk (*) must be maintained for the life of the facility.  Otherwise, facility is to 
maintain records for two years (§61.356(a)). 
 
4.8 Reporting 

The Environmental Health and Safety Manager or his/her designee shall prepare the 
Annual Subpart FF Report and submit it to EPA to EPA Region IX by April 7th of each year 
whenever the facility TAB is 1 Mg/yr or greater. This report will cover the previous calendar 
year’s activities and meet the requirements of 40 CFR 61.357(a)(1)-(3). Copies of the 
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for a source that has an initial startup 
date after the effective date. 

(1) Periods of operation where there 
were exceedances of monitored param-
eters recorded under § 61.305(b). 

(2) All periods recorded under 
§ 61.305(c)(1) when the vent stream is di-
verted from the control device. 

(3) All periods recorded under 
§ 61.305(d) when the steam generating 
unit or process heater was not oper-
ating. 

(4) All periods recorded under 
§ 61.305(e) in which the pilot flame of 
the flare was absent. 

(5) All times recorded under 
§ 61.305(c)(2) when maintenance is per-
formed on car-sealed valves, when the 
car seal is broken, and when the valve 
position is changed. 

(g) The owner or operator of an af-
fected facility shall keep the vapor- 
tightness documentation required 
under § 61.302 (d) and (e) on file at the 
affected facility in a permanent form 
available for inspection. 

(h) The owner or operator of an af-
fected facility shall update the docu-
mentation file required under § 61.302 
(d) and (e) for each tank truck, railcar, 
or marine vessel at least once per year 
to reflect current test results as deter-
mined by the appropriate method. The 
owner or operator shall include, as a 
minimum, the following information in 
this documentation: 

(1) Test title; 
(2) Tank truck, railcar, or marine 

vessel owner and address; 
(3) Tank truck, railcar, or marine 

vessel identification number; 
(4) Testing location; 
(5) Date of test; 
(6) Tester name and signature; 
(7) Witnessing inspector: name, sig-

nature, and affiliation; and 
(8) Test results, including, for rail-

cars and tank trucks, the initial pres-
sure up to which the tank was pres-
sured at the start of the test. 

(i) Each owner or operator of an af-
fected facility complying with 
§ 61.300(b) or § 61.300(d) shall record the 
following information. The first year 
after promulgation the owner or oper-
ator shall submit a report containing 
the requested information to the Direc-
tor of the Emission Standards Division, 
(MD–13), U.S. Environmental Protec-

tion Agency, Research Triangle Park, 
North Carolina 27711. After the first 
year, the owner or operator shall con-
tinue to record; however, no reporting 
is required. The information shall be 
made available if requested. The infor-
mation shall include, as a minimum: 

(1) The affected facility’s name and 
address; 

(2) The weight percent of the benzene 
loaded; 

(3) The type of vessel loaded (i.e., 
tank truck, railcar, or marine vessel); 
and 

(4) The annual amount of benzene 
loaded into each type of vessel. 

[55 FR 8341, Mar. 7, 1990, as amended at 65 FR 
62159, Oct. 17, 2000] 

§ 61.306 Delegation of authority. 

(a) In delegating implementation and 
enforcement authority to a State 
under section 112(d) of the Act, the au-
thorities contained in paragraph (b) of 
this section shall be retained by the 
Administrator and not transferred to a 
State. 

(b) Authorities which will not be del-
egated to States: No restrictions. 

Subparts CC–EE [Reserved] 

Subpart FF—National Emission 
Standard for Benzene Waste 
Operations 

SOURCE: 55 FR 8346, Mar. 7, 1990, unless oth-
erwise noted. 

§ 61.340 Applicability. 

(a) The provisions of this subpart 
apply to owners and operators of chem-
ical manufacturing plants, coke by- 
product recovery plants, and petroleum 
refineries. 

(b) The provisions of this subpart 
apply to owners and operators of haz-
ardous waste treatment, storage, and 
disposal facilities that treat, store, or 
dispose of hazardous waste generated 
by any facility listed in paragraph (a) 
of this section. The waste streams at 
hazardous waste treatment, storage, 
and disposal facilities subject to the 
provisions of this subpart are the ben-
zene-containing hazardous waste from 
any facility listed in paragraph (a) of 
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this section. A hazardous waste treat-
ment, storage, and disposal facility is a 
facility that must obtain a hazardous 
waste management permit under sub-
title C of the Solid Waste Disposal Act. 

(c) At each facility identified in para-
graph (a) or (b) of this section, the fol-
lowing waste is exempt from the re-
quirements of this subpart: 

(1) Waste in the form of gases or va-
pors that is emitted from process 
fluids: 

(2) Waste that is contained in a seg-
regated stormwater sewer system. 

(d) At each facility identified in para-
graph (a) or (b) of this section, any gas-
eous stream from a waste management 
unit, treatment process, or wastewater 
treatment system routed to a fuel gas 
system, as defined in § 61.341, is exempt 
from this subpart. No testing, moni-
toring, recordkeeping, or reporting is 
required under this subpart for any 
gaseous stream from a waste manage-
ment unit, treatment process, or 
wastewater treatment unit routed to a 
fuel gas system. 

[55 FR 8346, Mar. 7, 1990, as amended at 55 FR 
37231, Sept. 10, 1990; 58 FR 3095, Jan. 7, 1993; 
67 FR 68531, Nov. 12, 2002] 

§ 61.341 Definitions. 
Benzene concentration means the frac-

tion by weight of benzene in a waste as 
determined in accordance with the pro-
cedures specified in § 61.355 of this sub-
part. 

Car-seal means a seal that is placed 
on a device that is used to change the 
position of a valve (e.g., from opened to 
closed) in such a way that the position 
of the valve cannot be changed without 
breaking the seal. 

Chemical manufacturing plant means 
any facility engaged in the production 
of chemicals by chemical, thermal, 
physical, or biological processes for use 
as a product, co-product, by-product, or 
intermediate including but not limited 
to industrial organic chemicals, or-
ganic pesticide products, pharma-
ceutical preparations, paint and allied 
products, fertilizers, and agricultural 
chemicals. Examples of chemical man-
ufacturing plants include facilities at 
which process units are operated to 
produce one or more of the following 
chemicals: benzenesulfonic acid, ben-
zene, chlorobenzene, cumene, 

cyclohexane, ethylene, ethylbenzene, 
hydroquinone, linear alklylbenzene, 
nitrobenzene, resorcinol, sulfolane, or 
styrene. 

Closed-vent system means a system 
that is not open to the atmosphere and 
is composed of piping, ductwork, con-
nections, and, if necessary, flow induc-
ing devices that transport gas or vapor 
from an emission source to a control 
device. 

Coke by-product recovery plant means 
any facility designed and operated for 
the separation and recovery of coal tar 
derivatives (by-products) evolved from 
coal during the coking process of a 
coke oven battery. 

Container means any portable waste 
management unit in which a material 
is stored, transported, treated, or oth-
erwise handled. Examples of containers 
are drums, barrels, tank trucks, 
barges, dumpsters, tank cars, dump 
trucks, and ships. 

Control device means an enclosed 
combustion device, vapor recovery sys-
tem, or flare. 

Cover means a device or system 
which is placed on or over a waste 
placed in a waste management unit so 
that the entire waste surface area is 
enclosed and sealed to minimize air 
emissions. A cover may have openings 
necessary for operation, inspection, 
and maintenance of the waste manage-
ment unit such as access hatches, sam-
pling ports, and gauge wells provided 
that each opening is closed and sealed 
when not in use. Example of covers in-
clude a fixed roof installed on a tank, a 
lid installed on a container, and an air- 
supported enclosure installed over a 
waste management unit. 

External floating roof means a pon-
toon-type or double-deck type cover 
with certain rim sealing mechanisms 
that rests on the liquid surface in a 
waste management unit with no fixed 
roof. 

Facility means all process units and 
product tanks that generate waste 
within a stationary source, and all 
waste management units that are used 
for waste treatment, storage, or dis-
posal within a stationary source. 

Fixed roof means a cover that is 
mounted on a waste management unit 
in a stationary manner and that does 
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not move with fluctuations in liquid 
level. 

Floating roof means a cover with cer-
tain rim sealing mechanisms con-
sisting of a double deck, pontoon single 
deck, internal floating cover or covered 
floating roof, which rests upon and is 
supported by the liquid being con-
tained, and is equipped with a closure 
seal or seals to close the space between 
the roof edge and unit wall. 

Flow indicator means a device which 
indicates whether gas flow is present in 
a line or vent system. 

Fuel gas system means the offsite and 
onsite piping and control system that 
gathers gaseous streams generated by 
facility operations, may blend them 
with sources of gas, if available, and 
transports the blended gaseous fuel at 
suitable pressures for use as fuel in 
heaters, furnaces, boilers, incinerators, 
gas turbines, and other combustion de-
vices located within or outside the fa-
cility. The fuel is piped directly to 
each individual combustion device, and 
the system typically operates at pres-
sures over atmospheric. 

Individual drain system means the sys-
tem used to convey waste from a proc-
ess unit, product storage tank, or 
waste management unit to a waste 
management unit. The term includes 
all process drains and common junc-
tion boxes, together with their associ-
ated sewer lines and other junction 
boxes, down to the receiving waste 
management unit. 

Internal floating roof means a cover 
that rests or floats on the liquid sur-
face inside a waste management unit 
that has a fixed roof. 

Liquid-mounted seal means a foam or 
liquid-filled primary seal mounted in 
contact with the liquid between the 
waste management unit wall and the 
floating roof continuously around the 
circumference. 

Loading means the introduction of 
waste into a waste management unit 
but not necessarily to complete capac-
ity (also referred to as filling). 

Maximum organic vapor pressure 
means the equilibrium partial pressure 
exerted by the waste at the tempera-
ture equal to the highest calendar- 
month average of the waste storage 
temperature for waste stored above or 
below the ambient temperature or at 

the local maximum monthly average 
temperature as reported by the Na-
tional Weather Service for waste stored 
at the ambient temperature, as deter-
mined: 

(1) In accordance with § 60.17(c); or 
(2) As obtained from standard ref-

erence texts; or 
(3) In accordance with § 60.17(a)(37); or 
(4) Any other method approved by 

the Administrator. 
No detectable emissions means less 

than 500 parts per million by volume 
(ppmv) above background levels, as 
measured by a detection instrument 
reading in accordance with the proce-
dures specified in § 61.355(h) of this sub-
part. 

Oil-water separator means a waste 
management unit, generally a tank or 
surface impoundment, used to separate 
oil from water. An oil-water separator 
consists of not only the separation unit 
but also the forebay and other sepa-
rator basins, skimmers, weirs, grit 
chambers, sludge hoppers, and bar 
screens that are located directly after 
the individual drain system and prior 
to additional treatment units such as 
an air flotation unit, clarifier, or bio-
logical treatment unit. Examples of an 
oil-water separator incude an API sepa-
rator, parallel-plate interceptor, and 
corrugated-plate interceptor with the 
associated ancillary equipment. 

Petroleum refinery means any facility 
engaged in producing gasoline, ker-
osene, distillate fuel oils, residual fuel 
oils, lubricants, or other products 
through the distillation of petroleum, 
or through the redistillation, cracking, 
or reforming of unfinished petroleum 
derivatives. 

Petroleum means the crude oil re-
moved from the earth and the oils de-
rived from tar sands, shale, and coal. 

Point of waste generation means the 
location where the waste stream exits 
the process unit component or storage 
tank prior to handling or treatment in 
an operation that is not an integral 
part of the production process, or in 
the case of waste management units 
that generate new wastes after treat-
ment, the location where the waste 
stream exits the waste management 
unit component. 

Process unit means equipment assem-
bled and connected by pipes or ducts to 
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produce intermediate or final products. 
A process unit can be operated inde-
pendently if supplied with sufficient 
fuel or raw materials and sufficient 
product storage facilities. 

Process unit turnaround means the 
shutting down of the operations of a 
process unit, the purging of the con-
tents of the process unit, the mainte-
nance or repair work, followed by re-
starting of the process. 

Process unit turnaround waste means a 
waste that is generated as a result of a 
process unit turnaround. 

Process wastewater means water 
which comes in contact with benzene 
during manufacturing or processing op-
erations conducted within a process 
unit. Process wastewater is not organic 
wastes, process fluids, product tank 
drawdown, cooling tower blowdown, 
steam trap condensate, or landfill 
leachate. 

Process wastewater stream means a 
waste stream that contains only proc-
ess wastewater. 

Product tank means a stationary unit 
that is designed to contain an accumu-
lation of materials that are fed to or 
produced by a process unit, and is con-
structed primarily of non-earthen ma-
terials (e.g., wood, concrete, steel, plas-
tic) which provide structural support. 

Product tank drawdown means any 
material or mixture of materials dis-
charged from a product tank for the 
purpose of removing water or other 
contaminants from the product tank. 

Safety device means a closure device 
such as a pressure relief valve, fran-
gible disc, fusible plug, or any other 
type of device which functions exclu-
sively to prevent physical damage or 
permanent deformation to a unit or its 
air emission control equipment by 
venting gases or vapors directly to the 
atmosphere during unsafe conditions 
resulting from an unplanned, acci-
dental, or emergency event. For the 
purpose of this subpart, a safety device 
is not used for routine venting of gases 
or vapors from the vapor headspace un-
derneath a cover such as during filling 
of the unit or to adjust the pressure in 
this vapor headspace in response to 
normal daily diurnal ambient tempera-
ture fluctuations. A safety device is de-
signed to remain in a closed position 
during normal operations and open 

only when the internal pressure, or an-
other relevant parameter, exceeds the 
device threshold setting applicable to 
the air emission control equipment as 
determined by the owner or operator 
based on manufacturer recommenda-
tions, applicable regulations, fire pro-
tection and prevention codes, standard 
engineering codes and practices, or 
other requirements for the safe han-
dling of flammable, ignitable, explo-
sive, reactive, or hazardous materials. 

Segregated stormwater sewer system 
means a drain and collection system 
designed and operated for the sole pur-
pose of collecting rainfall runoff at a 
facility, and which is segregated from 
all other individual drain systems. 

Sewer line means a lateral, trunk 
line, branch line, or other enclosed con-
duit used to convey waste to a down-
stream waste management unit. 

Slop oil means the floating oil and 
solids that accumulate on the surface 
of an oil-water separator. 

Sour water stream means a stream 
that: 

(1) Contains ammonia or sulfur com-
pounds (usually hydrogen sulfide) at 
concentrations of 10 ppm by weight or 
more; 

(2) Is generated from separation of 
water from a feed stock, intermediate, 
or product that contained ammonia or 
sulfur compounds; and 

(3) Requires treatment to remove the 
ammonia or sulfur compounds. 

Sour water stripper means a unit that: 
(1) Is designed and operated to re-

move ammonia or sulfur compounds 
(usually hydrogen sulfide) from sour 
water streams; 

(2) Has the sour water streams trans-
ferred to the stripper through hard pip-
ing or other enclosed system; and 

(3) Is operated in such a manner that 
the offgases are sent to a sulfur recov-
ery unit, processing unit, incinerator, 
flare, or other combustion device. 

Surface impoundment means a waste 
management unit which is a natural 
topographic depression, man-made ex-
cavation, or diked area formed pri-
marily of earthen materials (although 
it may be lined with man-made mate-
rials), which is designed to hold an ac-
cumulation of liquid wastes or waste 
containing free liquids, and which is 
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not an injection well. Examples of sur-
face impoundments are holding, stor-
age, settling, and aeration pits, ponds, 
and lagoons. 

Tank means a stationary waste man-
agement unit that is designed to con-
tain an accumulation of waste and is 
constructed primarily of nonearthen 
materials (e.g., wood, concrete, steel, 
plastic) which provide structural sup-
port. 

Treatment process means a stream 
stripping unit, thin-film evaporation 
unit, waste incinerator, or any other 
process used to comply with § 61.348 of 
this subpart. 

Vapor-mounted seal means a foam- 
filled primary seal mounted continu-
ously around the perimeter of a waste 
management unit so there is an annu-
lar vapor space underneath the seal. 
The annular vapor space is bounded by 
the bottom of the primary seal, the 
unit wall, the liquid surface, and the 
floating roof. 

Waste means any material resulting 
from industrial, commercial, mining or 
agricultural operations, or from com-
munity activities that is discarded or 
is being accumulated, stored, or phys-
ically, chemically, thermally, or bio-
logically treated prior to being dis-
carded, recycled, or discharged. 

Waste management unit means a piece 
of equipment, structure, or transport 
mechanism used in handling, storage, 
treatment, or disposal of waste. Exam-
ples of a waste management unit in-
clude a tank, surface impoundment, 
container, oil-water separator, indi-
vidual drain system, steam stripping 
unit, thin-film evaporation unit, waste 
incinerator, and landfill. 

Waste stream means the waste gen-
erated by a particular process unit, 
product tank, or waste management 
unit. The characteristics of the waste 
stream (e.g., flow rate, benzene con-
centration, water content) are deter-
mined at the point of waste generation. 
Examples of a waste stream include 
process wastewater, product tank 
drawdown, sludge and slop oil removed 
from waste management units, and 
landfill leachate. 

Wastewater treatment system means 
any component, piece of equipment, or 
installation that receives, manages, or 
treats process wastewater, product 

tank drawdown, or landfill leachate 
prior to direct or indirect discharge in 
accordance with the National Pollut-
ant Discharge Elimination System per-
mit regulations under 40 CFR part 122. 
These systems typically include indi-
vidual drain systems, oil-water separa-
tors, air flotation units, equalization 
tanks, and biological treatment units. 

Water seal controls means a seal pot, 
p-leg trap, or other type of trap filled 
with water (e.g., flooded sewers that 
maintain water levels adequate to pre-
vent air flow through the system) that 
creates a water barrier between the 
sewer line and the atmosphere. The 
water level of the seal must be main-
tained in the vertical leg of a drain in 
order to be considered a water seal. 

[55 FR 8346, Mar. 7, 1990; 55 FR 12444, Apr. 3, 
1990, as amended at 58 FR 3095, Jan. 7, 1993; 
67 FR 68531, Nov. 12, 2002] 

§ 61.342 Standards: General. 

(a) An owner or operator of a facility 
at which the total annual benzene 
quantity from facility waste is less 
than 10 megagrams per year (Mg/yr) (11 
ton/yr) shall be exempt from the re-
quirements of paragraphs (b) and (c) of 
this section. The total annual benzene 
quantity from facility waste is the sum 
of the annual benzene quantity for 
each waste stream at the facility that 
has a flow-weighted annual average 
water content greater than 10 percent 
or that is mixed with water, or other 
wastes, at any time and the mixture 
has an annual average water content 
greater than 10 percent. The benzene 
quantity in a waste stream is to be 
counted only once without multiple 
counting if other waste streams are 
mixed with or generated from the 
original waste stream. Other specific 
requirements for calculating the total 
annual benzene waste quantity are as 
follows: 

(1) Wastes that are exempted from 
control under §§ 61.342(c)(2) and 
61.342(c)(3) are included in the calcula-
tion of the total annual benzene quan-
tity if they have an annual average 
water content greater than 10 percent, 
or if they are mixed with water or 
other wastes at any time and the mix-
ture has an annual average water con-
tent greater than 10 percent. 
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(2) The benzene in a material subject 
to this subpart that is sold is included 
in the calculation of the total annual 
benzene quantity if the material has an 
annual average water content greater 
than 10 percent. 

(3) Benzene in wastes generated by 
remediation activities conducted at 
the facility, such as the excavation of 
contaminated soil, pumping and treat-
ment of groundwater, and the recovery 
of product from soil or groundwater, 
are not included in the calculation of 
total annual benzene quantity for that 
facility. If the facility’s total annual 
benzene quantity is 10 Mg/yr (11 ton/yr) 
or more, wastes generated by remedi-
ation activities are subject to the re-
quirements of paragraphs (c) through 
(h) of this section. If the facility is 
managing remediation waste generated 
offsite, the benzene in this waste shall 
be included in the calculation of total 
annual benzene quantity in facility 
waste, if the waste streams have an an-
nual average water content greater 
than 10 percent, or if they are mixed 
with water or other wastes at any time 
and the mixture has an annual average 
water content greater than 10 percent. 

(4) The total annual benzene quantity 
is determined based upon the quantity 
of benzene in the waste before any 
waste treatment occurs to remove the 
benzene except as specified in 
§ 61.355(c)(1)(i) (A) through (C). 

(b) Each owner or operator of a facil-
ity at which the total annual benzene 
quantity from facility waste is equal to 
or greater than 10 Mg/yr (11 ton/yr) as 
determined in paragraph (a) of this sec-
tion shall be in compliance with the re-
quirements of paragraphs (c) through 
(h) of this section no later than 90 days 
following the effective date, unless a 
waiver of compliance has been obtained 
under § 61.11, or by the initial startup 
for a new source with an initial startup 
after the effective date. 

(1) The owner or operator of an exist-
ing source unable to comply with the 
rule within the required time may re-
quest a waiver of compliance under 
§ 61.10. 

(2) As part of the waiver application, 
the owner or operator shall submit to 
the Administrator a plan under 
§ 61.10(b)(3) that is an enforceable com-
mitment to obtain environmental ben-

efits to mitigate the benzene emissions 
that result from extending the compli-
ance date. The plan shall include the 
following information: 

(i) A description of the method of 
compliance, including the control ap-
proach, schedule for installing con-
trols, and quantity of the benzene 
emissions that result from extending 
the compliance date; 

(ii) If the control approach involves a 
compliance strategy designed to obtain 
integrated compliance with multiple 
regulatory requirements, a description 
of the other regulations involved and 
their effective dates; and 

(iii) A description of the actions to be 
taken at the facility to obtain miti-
gating environmental benefits, includ-
ing how the benefits will be obtained, 
the schedule for these actions, and an 
estimate of the quantifiable benefits 
that directly result from these actions. 

(c) Each owner or operator of a facil-
ity at which the total annual benzene 
quantity from facility waste is equal to 
or greater than 10 Mg/yr (11 ton/yr) as 
determined in paragraph (a) of this sec-
tion shall manage and treat the facil-
ity waste as follows: 

(1) For each waste stream that con-
tains benzene, including (but not lim-
ited to) organic waste streams that 
contain less than 10 percent water and 
aqueous waste streams, even if the 
wastes are not discharged to an indi-
vidual drain system, the owner or oper-
ator shall: 

(i) Remove or destroy the benzene 
contained in the waste using a treat-
ment process or wastewater treatment 
system that complies with the stand-
ards specified in § 61.348 of this subpart. 

(ii) Comply with the standards speci-
fied in §§ 61.343 through 61.347 of this 
subpart for each waste management 
unit that receives or manages the 
waste stream prior to and during treat-
ment of the waste stream in accord-
ance with paragraph (c)(1)(i) of this 
section. 

(iii) Each waste management unit 
used to manage or treat waste streams 
that will be recycled to a process shall 
comply with the standards specified in 
§§ 61.343 through 61.347. Once the waste 
stream is recycled to a process, includ-
ing to a tank used for the storage of 
production process feed, product, or 
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product intermediates, unless this tank 
is used primarily for the storage of 
wastes, the material is no longer sub-
ject to paragraph (c) of this section. 

(2) A waste stream is exempt from 
paragraph (c)(1) of this section pro-
vided that the owner or operator dem-
onstrates initially and, thereafter, at 
least once per year that the flow- 
weighted annual average benzene con-
centration for the waste stream is less 
than 10 ppmw as determined by the 
procedures specified in § 61.355(c)(2) or 
§ 61.355(c)(3). 

(3) A waste stream is exempt from 
paragraph (c)(1) of this section pro-
vided that the owner or operator dem-
onstrates initially and, thereafter, at 
least once per year that the conditions 
specified in either paragraph (c)(3)(i) or 
(c)(3)(ii) of this section are met. 

(i) The waste stream is process 
wastewater that has a flow rate less 
than 0.02 liters per minute (0.005 gal-
lons per minute) or an annual waste-
water quantity of less than 10 Mg/yr (11 
ton/yr); or 

(ii) All of the following conditions 
are met: 

(A) The owner or operator does not 
choose to exempt process wastewater 
under paragraph (c)(3)(i) of this sec-
tion, 

(B) The total annual benzene quan-
tity in all waste streams chosen for ex-
emption in paragraph (c)(3)(ii) of this 
section does not exceed 2.0 Mg/yr (2.2 
ton/yr) as determined in the procedures 
in § 61.355(j), and 

(C) The total annual benzene quan-
tity in a waste stream chosen for ex-
emption, including process unit turn-
around waste, is determined for the 
year in which the waste is generated. 

(d) As an alternative to the require-
ments specified in paragraphs (c) and 
(e) of this section, an owner or operator 
of a facility at which the total annual 
benzene quantity from facility waste is 
equal to or greater than 10 Mg/yr (11 
ton/yr) as determined in paragraph (a) 
of this section may elect to manage 
and treat the facility waste as follows: 

(1) The owner or operator shall man-
age and treat facility waste other than 
process wastewater in accordance with 
the requirements of paragraph (c)(1) of 
this section. 

(2) The owner or operator shall man-
age and treat process wastewater in ac-
cordance with the following require-
ments: 

(i) Process wastewater shall be treat-
ed to achieve a total annual benzene 
quantity from facility process waste-
water less than 1 Mg/yr (1.1 ton/yr). 
Total annual benzene from facility 
process wastewater shall be determined 
by adding together the annual benzene 
quantity at the point of waste genera-
tion for each untreated process waste-
water stream plus the annual benzene 
quantity exiting the treatment process 
for each process wastewater stream 
treated in accordance with the require-
ments of paragraph (c)(1)(i) of this sec-
tion. 

(ii) Each treated process wastewater 
stream identified in paragraph (d)(2)(i) 
of this section shall be managed and 
treated in accordance with paragraph 
(c)(1) of this section. 

(iii) Each untreated process waste-
water stream identified in paragraph 
(d)(2)(i) of this section is exempt from 
the requirements of paragraph (c)(1) of 
this section. 

(e) As an alternative to the require-
ments specified in paragraphs (c) and 
(d) of this section, an owner or oper-
ator of a facility at which the total an-
nual benzene quantity from facility 
waste is equal to or greater than 10 Mg/ 
yr (11 ton/yr) as determined in para-
graph (a) of this section may elect to 
manage and treat the facility waste as 
follows: 

(1) The owner or operator shall man-
age and treat facility waste with a 
flow-weighted annual average water 
content of less than 10 percent in ac-
cordance with the requirements of 
paragraph (c)(1) of this section; and 

(2) The owner or operator shall man-
age and treat facility waste (including 
remediation and process unit turn-
around waste) with a flow-weighted an-
nual average water content of 10 per-
cent or greater, on a volume basis as 
total water, and each waste stream 
that is mixed with water or wastes at 
any time such that the resulting mix-
ture has an annual water content 
greater than 10 percent, in accordance 
with the following: 

(i) The benzene quantity for the 
wastes described in paragraph (e)(2) of 
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this section must be equal to or less 
than 6.0 Mg/yr (6.6 ton/yr), as deter-
mined in § 61.355(k). Wastes as described 
in paragraph (e)(2) of this section that 
are transferred offsite shall be included 
in the determination of benzene quan-
tity as provided in § 61.355(k). The pro-
visions of paragraph (f) of this section 
shall not apply to any owner or oper-
ator who elects to comply with the pro-
visions of paragraph (e) of this section. 

(ii) The determination of benzene 
quantity for each waste stream defined 
in paragraph (e)(2) of this section shall 
be made in accordance with § 61.355(k). 

(f) Rather than treating the waste 
onsite, an owner or operator may elect 
to comply with paragraph (c)(1)(i) of 
this section by transferring the waste 
offsite to another facility where the 
waste is treated in accordance with the 
requirements of paragraph (c)(1)(i) of 
this section. The owner or operator 
transferring the waste shall: 

(1) Comply with the standards speci-
fied in §§ 61.343 through 61.347 of this 
subpart for each waste management 
unit that receives or manages the 
waste prior to shipment of the waste 
offsite. 

(2) Include with each offsite waste 
shipment a notice stating that the 
waste contains benzene which is re-
quired to be managed and treated in 
accordance with the provisions of this 
subpart. 

(g) Compliance with this subpart will 
be determined by review of facility 
records and results from tests and in-
spections using methods and proce-
dures specified in § 61.355 of this sub-
part. 

(h) Permission to use an alternative 
means of compliance to meet the re-
quirements of §§ 61.342 through 61.352 of 
this subpart may be granted by the Ad-
ministrator as provided in § 61.353 of 
this subpart. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3095, Jan. 7, 1993; 65 FR 62159, 62160, Oct. 17, 
2000] 

§ 61.343 Standards: Tanks. 
(a) Except as provided in paragraph 

(b) of this section and in § 61.351, the 
owner or operator must meet the 
standards in paragraph (a)(1) or (2) of 
this section for each tank in which the 
waste stream is placed in accordance 

with § 61.342 (c)(1)(ii). The standards in 
this section apply to the treatment and 
storage of the waste stream in a tank, 
including dewatering. 

(1) The owner or operator shall in-
stall, operate, and maintain a fixed- 
roof and closed-vent system that 
routes all organic vapors vented from 
the tank to a control device. 

(i) The fixed-roof shall meet the fol-
lowing requirements: 

(A) The cover and all openings (e.g., 
access hatches, sampling ports, and 
gauge wells) shall be designed to oper-
ate with no detectable emissions as in-
dicated by an instrument reading of 
less than 500 ppmv above background, 
as determined initially and thereafter 
at least once per year by the methods 
specified in § 61.355(h) of this subpart. 

(B) Each opening shall be maintained 
in a closed, sealed position (e.g., cov-
ered by a lid that is gasketed and 
latched) at all times that waste is in 
the tank except when it is necessary to 
use the opening for waste sampling or 
removal, or for equipment inspection, 
maintenance, or repair. 

(C) If the cover and closed-vent sys-
tem operate such that the tank is 
maintained at a pressure less than at-
mospheric pressure, then paragraph 
(a)(1)(i)(B) of this section does not 
apply to any opening that meets all of 
thefollowing conditions: 

(1) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(2) The opening is designed to operate 
with no detectable emissions as indi-
cated by an instrument reading of less 
than 500 ppmv above background, as 
determined initially and thereafter at 
least once per year by the methods 
specified in § 61.355(h); and 

(3) The pressure is monitored con-
tinuously to ensure that the pressure 
in the tank remains below atmospheric 
pressure. 

(ii) The closed-vent system and con-
trol device shall be designed and oper-
ated in accordance with the require-
ments of § 61.349 of this subpart. 

(2) The owner or operator must in-
stall, operate, and maintain an enclo-
sure and closed-vent system that 
routes all organic vapors vented from 
the tank, located inside the enclosure, 
to a control device in accordance with 
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the requirements specified in para-
graph (e) of this section. 

(b) For a tank that meets all the con-
ditions specified in paragraph (b)(1) of 
this section, the owner or operator 
may elect to comply with paragraph 
(b)(2) of this section as an alternative 
to the requirements specified in para-
graph (a)(1) of this section. 

(1) The waste managed in the tank 
complying with paragraph (b)(2) of this 
section shall meet all of the following 
conditions: 

(i) Each waste stream managed in the 
tank must have a flow-weighted annual 
average water content less than or 
equal to 10 percent water, on a volume 
basis as total water. 

(ii) The waste managed in the tank 
either: 

(A) Has a maximum organic vapor 
pressure less than 5.2 kilopascals (kPa) 
(0.75 pounds per square inch (psi)); 

(B) Has a maximum organic vapor 
pressure less than 27.6 kPa (4.0 psi) and 
is managed in a tank having design ca-
pacity less than 151 m3 (40,000 gal); or 

(C) Has a maximum organic vapor 
pressure less than 76.6 kPa (11.1 psi) 
and is managed in a tank having a de-
sign capacity less than 75 m3 (20,000 
gal). 

(2) The owner or operator shall in-
stall, operate, and maintain a fixed 
roof as specified in paragraph (a)(1)(i). 

(3) For each tank complying with 
paragraph (b) of this section, one or 
more devices which vent directly to the 
atmosphere may be used on the tank 
provided each device remains in a 
closed, sealed position during normal 
operations except when the device 
needs to open to prevent physical dam-
age or permanent deformation of the 
tank or cover resulting from filling or 
emptying the tank, diurnal tempera-
ture changes, atmospheric pressure 
changes or malfunction of the unit in 
accordance with good engineering and 
safety practices for handling flam-
mable, explosive, or other hazardous 
materials. 

(c) Each fixed-roof, seal, access door, 
and all other openings shall be checked 
by visual inspection initially and quar-
terly thereafter to ensure that no 
cracks or gaps occur and that access 
doors and other openings are closed 
and gasketed properly. 

(d) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
or when detectable emissions are meas-
ured, first efforts at repair shall be 
made as soon as practicable, but not 
later than 45 calendar days after iden-
tification. 

(e) Each owner or operator who con-
trols air pollutant emissions by using 
an enclosure vented through a closed- 
vent system to a control device must 
meet the requirements specified in 
paragraphs (e)(1) through (4) of this 
section. 

(1) The tank must be located inside a 
total enclosure. The enclosure must be 
designed and operated in accordance 
with the criteria for a permanent total 
enclosure as specified in ‘‘Procedure 
T—Criteria for and Verification of a 
Permanent or Temporary Total Enclo-
sure’’ in 40 CFR 52.741, appendix B. The 
enclosure may have permanent or tem-
porary openings to allow worker ac-
cess; passage of material into or out of 
the enclosure by conveyor, vehicles, or 
other mechanical means; entry of per-
manent mechanical or electrical equip-
ment; or direct airflow into the enclo-
sure. The owner or operator must per-
form the verification procedure for the 
enclosure as specified in section 5.0 of 
Procedure T initially when the enclo-
sure is first installed and, thereafter, 
annually. A facility that has conducted 
an initial compliance demonstration 
and that performs annual compliance 
demonstrations in accordance with the 
requirements for Tank Level 2 control 
requirements 40 CFR 264.1084(i) or 40 
CFR 265(i) is not required to make re-
peat demonstrations of initial and con-
tinuous compliance for the purposes of 
this subpart. 

(2) The enclosure must be vented 
through a closed-vent system to a con-
trol device that is designed and oper-
ated in accordance with the standards 
for control devices specified in § 61.349. 

(3) Safety devices, as defined in this 
subpart, may be installed and operated 
as necessary on any enclosure, closed- 
vent system, or control device used to 
comply with the requirements of para-
graphs (e)(1) and (2) of this section. 
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(4) The closed-vent system must be 
designed and operated in accordance 
with the requirements of § 61.349. 

[55 FR 8346, Mar. 7, 1990, as amended at 55 FR 
18331, May 2, 1990; 58 FR 3096, Jan. 7, 1993; 67 
FR 68532, Nov. 12, 2002; 68 FR 6082, Feb. 6, 
2003; 68 FR 67935, Dec. 4, 2003] 

§ 61.344 Standards: Surface impound-
ments. 

(a) The owner or operator shall meet 
the following standards for each sur-
face impoundment in which waste is 
placed in accordance with 
§ 61.342(c)(1)(ii) of this subpart: 

(1) The owner or operator shall in-
stall, operate, and maintain on each 
surface impoundment a cover (e.g., air- 
supported structure or rigid cover) and 
closed-vent system that routes all or-
ganic vapors vented from the surface 
impoundment to a control device. 

(i) The cover shall meet the following 
requirements: 

(A) The cover and all openings (e.g., 
access hatches, sampling ports, and 
gauge wells) shall be designed to oper-
ate with no detectable emissions as in-
dicated by an instrument reading of 
less than 500 ppmv above background, 
initially and thereafter at least once 
per year by the methods specified in 
§ 61.355(h) of this subpart. 

(B) Each opening shall be maintained 
in a closed, sealed position (e.g., cov-
ered by a lid that is gasketed and 
latched) at all times that waste is in 
the surface impoundment except when 
it is necessary to use the opening for 
waste sampling or removal, or for 
equipment inspection, maintenance, or 
repair. 

(C) If the cover and closed-vent sys-
tem operate such that the enclosure of 
the surface impoundment is main-
tained at a pressure less than atmos-
pheric pressure, then paragraph 
(a)(1)(i)(B) of this section does not 
apply to any opening that meets all of 
the following conditions: 

(1) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(2) The opening is designed to operate 
with no detectable emissions as indi-
cated by an instrument reading of less 
than 500 ppmv above background, as 
determined initially and thereafter at 
least once per year by the methods 

specified in § 61.355(h) of this subpart; 
and 

(3) The pressure is monitored con-
tinuously to ensure that the pressure 
in the enclosure of the surface im-
poundment remains below atmospheric 
pressure. 

(D) The cover shall be used at all 
times that waste is placed in the sur-
face impoundment except during re-
moval of treatment residuals in ac-
cordance with 40 CFR 268.4 or closure 
of the surface impoundment in accord-
ance with 40 CFR 264.228. (Note: the 
treatment residuals generated by these 
activities may be subject to the re-
quirements of this part.) 

(ii) The closed-vent system and con-
trol device shall be designed and oper-
ated in accordance with § 61.349 of this 
subpart. 

(b) Each cover seal, access hatch, and 
all other openings shall be checked by 
visual inspection initially and quar-
terly thereafter to ensure that no 
cracks or gaps occur and that access 
hatches and other openings are closed 
and gasketed properly. 

(c) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
or when detectable emissions are meas-
ured, first efforts at repair shall be 
made as soon as practicable, but not 
later than 15 calendar days after iden-
tification. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3097, Jan. 7, 1993] 

§ 61.345 Standards: Containers. 
(a) The owner or operator shall meet 

the following standards for each con-
tainer in which waste is placed in ac-
cordance with § 61.342(c)(1)(ii) of this 
subpart: 

(1) The owner or operator shall in-
stall, operate, and maintain a cover on 
each container used to handle, trans-
fer, or store waste in accordance with 
the following requirements: 

(i) The cover and all openings (e.g., 
bungs, hatches, and sampling ports) 
shall be designed to operate with no de-
tectable emissions as indicated by an 
instrument reading of less than 500 
ppmv above background, initially and 
thereafter at least once per year by the 
methods specified in § 61.355(h) of this 
subpart. 
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(ii) Except as provided in paragraph 
(a)(4) of this section, each opening 
shall be maintained in a closed, sealed 
position (e.g., covered by a lid that is 
gasketed and latched) at all times that 
waste is in the container except when 
it is necessary to use the opening for 
waste loading, removal, inspection, or 
sampling. 

(2) When a waste is transferred into a 
container by pumping, the owner or op-
erator shall perform the transfer using 
a submerged fill pipe. The submerged 
fill pipe outlet shall extend to within 
two fill pipe diameters of the bottom of 
the container while the container is 
being loaded. During loading of the 
waste, the cover shall remain in place 
and all openings shall be maintained in 
a closed, sealed position except for 
those openings required for the sub-
merged fill pipe, those openings re-
quired for venting of the container to 
prevent physical damage or permanent 
deformation of the container or cover, 
and any openings complying with para-
graph (a)(4) of this section. 

(3) Treatment of a waste in a con-
tainer, including aeration, thermal or 
other treatment, must be performed by 
the owner or operator in a manner such 
that while the waste is being treated 
the container meets the standards 
specified in paragraphs (a)(3)(i) through 
(iii) of this section, except for covers 
and closed-vent systems that meet the 
requirements in paragraph (a)(4) of this 
section. 

(i) The owner or operator must ei-
ther: 

(A) Vent the container inside a total 
enclosure which is exhausted through a 
closed-vent system to a control device 
in accordance with the requirements of 
paragraphs (a)(3)(ii)(A) and (B) of this 
section; or 

(B) Vent the covered or closed con-
tainer directly through a closed-vent 
system to a control device in accord-
ance with the requirements of para-
graphs (a)(3)(ii)(B) and (C) of this sec-
tion. 

(ii) The owner or operator must meet 
the following requirements, as applica-
ble to the type of air emission control 
equipment selected by the owner or op-
erator: 

(A) The total enclosure must be de-
signed and operated in accordance with 

the criteria for a permanent total en-
closure as specified in section 5 of the 
‘‘Procedure T—Criteria for and 
Verification of a Permanent or Tem-
porary Total Enclosure’’ in 40 CFR 
52.741, appendix B. The enclosure may 
have permanent or temporary openings 
to allow worker access; passage of con-
tainers through the enclosure by con-
veyor or other mechanical means; 
entry of permanent mechanical or elec-
trical equipment; or direct airflow into 
the enclosure. The owner or operator 
must perform the verification proce-
dure for the enclosure as specified in 
section 5.0 of ‘‘Procedure T—Criteria 
for and Verification of a Permanent or 
Temporary Total Enclosure’’ initially 
when the enclosure is first installed 
and, thereafter, annually. A facility 
that has conducted an initial compli-
ance demonstration and that performs 
annual compliance demonstrations in 
accordance with the Container Level 3 
control requirements in 40 CFR 
264.1086(e)(2)(i) or 40 CFR 
265.1086(e)(2)(i) is not required to make 
repeat demonstrations of initial and 
continuous compliance for the purposes 
of this subpart. 

(B) The closed-vent system and con-
trol device must be designed and oper-
ated in accordance with the require-
ments of § 61.349. 

(C) For a container cover, the cover 
and all openings (e.g., doors, hatches) 
must be designed to operate with no 
detectable emissions as indicated by an 
instrument reading of less than 500 
ppmv above background, initially and 
thereafter at least once per year by the 
methods specified in § 61.355(h). 

(iii) Safety devices, as defined in this 
subpart, may be installed and operated 
as necessary on any container, enclo-
sure, closed-vent system, or control de-
vice used to comply with the require-
ments of paragraph (a)(3)(i) of this sec-
tion. 

(4) If the cover and closed-vent sys-
tem operate such that the container is 
maintained at a pressure less than at-
mospheric pressure, the owner or oper-
ator may operate the system with an 
opening that is not sealed and kept 
closed at all times if the following con-
ditions are met: 
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(i) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(ii) The opening is designed to oper-
ate with no detectable emissions as in-
dicated by an instrument reading of 
less than 500 ppmv above background, 
as determined initially and thereafter 
at least once per year by methods spec-
ified in § 61.355(h); and 

(iii) The pressure is monitored con-
tinuously to ensure that the pressure 
in the container remains below atmos-
pheric pressure. 

(b) Each cover and all openings shall 
be visually inspected initially and 
quarterly thereafter to ensure that 
they are closed and gasketed properly. 

(c) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
first efforts at repair shall be made as 
soon as practicable, but not later than 
15 calendar days after identification. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3097, Jan. 7, 1993; 67 FR 68532, Nov. 12, 2002; 68 
FR 67936, Dec. 4, 2003] 

§ 61.346 Standards: Individual drain 
systems. 

(a) Except as provided in paragraph 
(b) of this section, the owner or oper-
ator shall meet the following standards 
for each individual drain system in 
which waste is placed in accordance 
with § 61.342(c)(1)(ii) of this subpart: 

(1) The owner or operator shall in-
stall, operate, and maintain on each 
drain system opening a cover and 
closed-vent system that routes all or-
ganic vapors vented from the drain sys-
tem to a control device. 

(i) The cover shall meet the following 
requirements: 

(A) The cover and all openings (e.g., 
access hatches, sampling ports) shall 
be designed to operate with no 
detactable emissions as indicated by an 
instrument reading of less than 500 
ppmv above background, initially and 
thereafter at least once per year by the 
methods specified in § 61.355(h) of this 
subpart. 

(B) Each opening shall be maintained 
in a closed, sealed position (e.g., cov-
ered by a lid that is gasketed and 
latched) at all times that waste is in 
the drain system except when it is nec-
essary to use the opening for waste 

sampling or removal, or for equipment 
inspection, maintenance, or repair. 

(C) If the cover and closed-vent sys-
tem operate such that the individual 
drain system is maintained at a pres-
sure less than atmospheric pressure, 
then paragraph (a)(1)(i)(B) of this sec-
tion does not apply to any opening that 
meets all of the following conditions: 

(1) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(2) The opening is designed to operate 
with no detectable emissions as indi-
cated by an instrument reading of less 
than 500 ppmv above background, as 
determined initially and thereafter at 
least once per year by the methods 
specified in § 61.355(h); and 

(3) The pressure is monitored con-
tinuously to ensure that the pressure 
in the individual drain system remains 
below atmospheric pressure. 

(ii) The closed-vent system and con-
trol device shall be designed and oper-
ated in accordance with § 61.349 of this 
subpart. 

(2) Each cover seal, access hatch, and 
all other openings shall be checked by 
visual inspection initially and quar-
terly thereafter to ensure that no 
cracks or gaps occur and that access 
hatches and other openings are closed 
and gasketed properly. 

(3) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
or when detectable emissions are meas-
ured, first efforts at repair shall be 
made as soon as practicable, but not 
later than 15 calendar days after iden-
tification. 

(b) As an alternative to complying 
with paragraph (a) of this section, an 
owner or operator may elect to comply 
with the following requirements: 

(1) Each drain shall be equipped with 
water seal controls or a tightly sealed 
cap or plug. 

(2) Each junction box shall be 
equipped with a cover and may have a 
vent pipe. The vent pipe shall be at 
least 90 cm (3 ft) in length and shall 
not exceed 10.2 cm (4 in) in diameter. 

(i) Junction box covers shall have a 
tight seal around the edge and shall be 
kept in place at all times, except dur-
ing inspection and maintenance. 
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(ii) One of the following methods 
shall be used to control emissions from 
the junction box vent pipe to the at-
mosphere: 

(A) Equip the junction box with a 
system to prevent the flow of organic 
vapors from the junction box vent pipe 
to the atmosphere during normal oper-
ation. An example of such a system in-
cludes use of water seal controls on the 
junction box. A flow indicator shall be 
installed, operated, and maintained on 
each junction box vent pipe to ensure 
that organic vapors are not vented 
from the junction box to the atmos-
phere during normal operation. 

(B) Connect the junction box vent 
pipe to a closed-vent system and con-
trol device in accordance with § 61.349 
of this subpart. 

(3) Each sewer line shall not be open 
to the atmosphere and shall be covered 
or enclosed in a manner so as to have 
no visual gaps or cracks in joints, 
seals, or other emission interfaces. 

(4) Equipment installed in accord-
ance with paragraphs (b)(1), (b)(2), or 
(b)(3) of this section shall be inspected 
as follows: 

(i) Each drain using water seal con-
trols shall be checked by visual or 
physical inspection initially and there-
after quarterly for indications of low 
water levels or other conditions that 
would reduce the effectiveness of water 
seal controls. 

(ii) Each drain using a tightly sealed 
cap or plug shall be visually inspected 
initially and thereafter quarterly to 
ensure caps or plugs are in place and 
properly installed. 

(iii) Each junction box shall be vis-
ually inspected initially and thereafter 
quarterly to ensure that the cover is in 
place and to ensure that the cover has 
a tight seal around the edge. 

(iv) The unburied portion of each 
sewer line shall be visually inspected 
initially and thereafter quarterly for 
indication of cracks, gaps, or other 
problems that could result in benzene 
emissions. 

(5) Except as provided in § 61.350 of 
this subpart, when a broken seal, gap, 
crack or other problem is identified, 
first efforts at repair shall be made as 

soon as practicable, but not later than 
15 calendar days after identification. 

[55 FR 8346, Mar. 7, 1990, as amended at 55 FR 
37231, Sept. 10, 1990; 58 FR 3097, Jan. 7, 1993] 

§ 61.347 Standards: Oil-water separa-
tors. 

(a) Except as provided in § 61.352 of 
this subpart, the owner or operator 
shall meet the following standards for 
each oil-water separator in which 
waste is placed in accordance with 
§ 61.342(c)(1)(ii) of this subpart: 

(1) The owner or operator shall in-
stall, operate, and maintain a fixed- 
roof and closed-vent system that 
routes all organic vapors vented from 
the oil-water separator to a control de-
vice. 

(i) The fixed-roof shall meet the fol-
lowing requirements: 

(A) The cover and all openings (e.g., 
access hatches, sampling ports, and 
gauge wells) shall be designed to oper-
ate with no detectable emissions as in-
dicated by an instrument reading of 
less than 500 ppmv above background, 
as determined initially and thereafter 
at least once per year by the methods 
specified in § 61.355(h) of this subpart. 

(B) Each opening shall be maintained 
in a closed, sealed position (e.g., cov-
ered by a lid that is gasketed and 
latched) at all times that waste is in 
the oil-water separator except when it 
is necessary to use the opening for 
waste sampling or removal, or for 
equipment inspection, maintenance, or 
repair. 

(C) If the cover and closed-vent sys-
tem operate such that the oil-water 
separator is maintained at a pressure 
less than atmospheric pressure, then 
paragraph (a)(1)(i)(B) of this section 
does not apply to any opening that 
meets all of the following conditions: 

(1) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(2) The opening is designed to operate 
with no detectable emissions as indi-
cated by an instrument reading of less 
than 500 ppmv above background, as 
determined initially and thereafter at 
least once per year by the methods 
specified in § 61.355(h); and 

(3) The pressure is monitored con-
tinuously to ensure that the pressure 
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in the oil-water separator remains 
below atmospheric pressure. 

(ii) The closed-vent system and con-
trol device shall be designed and oper-
ated in accordance with the require-
ments of § 61.349 of this subpart. 

(b) Each cover seal, access hatch, and 
all other openings shall be checked by 
visual inspection initially and quar-
terly thereafter to ensure that no 
cracks or gaps occur between the cover 
and oil-water separator wall and that 
access hatches and other openings are 
closed and gasketed properly. 

(c) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
or when detectable emissions are meas-
ured, first efforts at repair shall be 
made as soon as practicable, but not 
later than 15 calendar days after iden-
tification. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3098, Jan. 7, 1993] 

§ 61.348 Standards: Treatment proc-
esses. 

(a) Except as provided in paragraph 
(a)(5) of this section, the owner or oper-
ator shall treat the waste stream in ac-
cordance with the following require-
ments: 

(1) The owner or operator shall de-
sign, install, operate, and maintain a 
treatment process that either: 

(i) Removes benzene from the waste 
stream to a level less than 10 parts per 
million by weight (ppmw) on a flow- 
weighted annual average basis, 

(ii) Removes benzene from the waste 
stream by 99 percent or more on a mass 
basis, or 

(iii) Destroys benzene in the waste 
stream by incinerating the waste in a 
combustion unit that achieves a de-
struction efficiency of 99 percent or 
greater for benzene. 

(2) Each treatment process com-
plying with paragraphs (a)(1)(i) or 
(a)(1)(ii) of this section shall be de-
signed and operated in accordance with 
the appropriate waste management 
unit standards specified in §§ 61.343 
through 61.347 of this subpart. For ex-
ample, if a treatment process is a tank, 
then the owner or operator shall com-
ply with § 61.343 of this subpart. 

(3) For the purpose of complying with 
the requirements specified in para-

graph (a)(1)(i) of this section, the inten-
tional or unintentional reduction in 
the benzene concentration of a waste 
stream by dilution of the waste stream 
with other wastes or materials is not 
allowed. 

(4) An owner or operator may aggre-
gate or mix together individual waste 
streams to create a combined waste 
stream for the purpose of facilitating 
treatment of waste to comply with the 
requirements of paragraph (a)(1) of this 
section except as provided in paragraph 
(a)(5) of this section. 

(5) If an owner or operator aggregates 
or mixes any combination of process 
wastewater, product tank drawdown, or 
landfill leachate subject to § 61.342(c)(1) 
of this subpart together with other 
waste streams to create a combined 
waste stream for the purpose of facili-
tating management or treatment of 
waste in a wastewater treatment sys-
tem, then the wastewater treatment 
system shall be operated in accordance 
with paragraph (b) of this section. 
These provisions apply to above-ground 
wastewater treatment systems as well 
as those that are at or below ground 
level. 

(b) Except for facilities complying 
with § 61.342(e), the owner or operator 
that aggregates or mixes individual 
waste streams as defined in paragraph 
(a)(5) of this section for management 
and treatment in a wastewater treat-
ment system shall comply with the fol-
lowing requirements: 

(1) The owner or operator shall de-
sign and operate each waste manage-
ment unit that comprises the waste-
water treatment system in accordance 
with the appropriate standards speci-
fied in §§ 61.343 through 61.347 of this 
subpart. 

(2) The provisions of paragraph (b)(1) 
of this section do not apply to any 
waste management unit that the owner 
or operator demonstrates to meet the 
following conditions initially and, 
thereafter, at least once per year: 

(i) The benzene content of each waste 
stream entering the waste manage-
ment unit is less than 10 ppmw on a 
flow-weighted annual average basis as 
determined by the procedures specified 
in § 61.355(c) of this subpart; and 

(ii) The total annual benzene quan-
tity contained in all waste streams 
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managed or treated in exempt waste 
management units comprising the fa-
cility wastewater treatment systems is 
less than 1 Mg/yr (1.1 ton/yr). For this 
determination, total annual benzene 
quantity shall be calculated as follows: 

(A) The total annual benzene quan-
tity shall be calculated as the sum of 
the individual benzene quantities de-
termined at each location where a 
waste stream first enters an exempt 
waste management unit. The benzene 
quantity discharged from an exempt 
waste management unit shall not be 
included in this calculation. 

(B) The annual benzene quantity in a 
waste stream managed or treated in an 
enhanced biodegradation unit shall not 
be included in the calculation of the 
total annual benzene quantity, if the 
enhanced biodegradation unit is the 
first exempt unit in which the waste is 
managed or treated. A unit shall be 
considered enhanced biodegradation if 
it is a suspended-growth process that 
generates biomass, uses recycled bio-
mass, and periodically removes bio-
mass from the process. An enhanced 
biodegradation unit typically operates 
at a food-to-microorganism ratio in the 
range of 0.05 to 1.0 kg of biological oxy-
gen demand per kg of biomass per day, 
a mixed liquor suspended solids ratio in 
the range of 1 to 8 grams per liter (0.008 
to 0.7 pounds per liter), and a residence 
time in the range of 3 to 36 hours. 

(c) The owner and operator shall 
demonstrate that each treatment proc-
ess or wastewater treatment system 
unit, except as provided in paragraph 
(d) of this section, achieves the appro-
priate conditions specified in para-
graphs (a) or (b) of this section in ac-
cordance with the following require-
ments: 

(1) Engineering calculations in ac-
cordance with requirements specified 
in § 61.356(e) of this subpart; or 

(2) Performance tests conducted 
using the test methods and procedures 
that meet the requirements specified 
in § 61.355 of this subpart. 

(d) A treatment process or waste 
stream is in compliance with the re-
quirements of this subpart and exempt 
from the requirements of paragraph (c) 
of this section provided that the owner 
or operator documents that the treat-
ment process or waste stream is in 

compliance with other regulatory re-
quirements as follows: 

(1) The treatment process is a haz-
ardous waste incinerator for which the 
owner or operator has been issued a 
final permit under 40 CFR part 270 and 
complies with the requirements of 40 
CFR part 264, subpart O; 

(2) The treatment process is an indus-
trial furnace or boiler burning haz-
ardous waste for energy recovery for 
which the owner or operator has been 
issued a final permit under 40 CFR part 
270 and complies with the requirements 
of 40 CFR part 266, subpart D; 

(3) The waste stream is treated by a 
means or to a level that meets benzene- 
specific treatment standards in accord-
ance with the Land Disposal Restric-
tions under 40 CFR part 268, and the 
treatment process is designed and oper-
ated with a closed-vent system and 
control device meeting the require-
ments of § 61.349 of this subpart; 

(4) The waste stream is treated by a 
means or to a level that meets benzene- 
specific effluent limitations or per-
formance standards in accordance with 
the Effluent Guidelines and Standards 
under 40 CFR parts 401–464, and the 
treatment process is designed and oper-
ated with a closed-vent system and 
control device meeting the require-
ments of § 61.349 of this subpart; or 

(5) The waste stream is discharged to 
an underground injection well for 
which the owner or operator has been 
issued a final permit under 40 CFR part 
270 and complies with the requirements 
of 40 CFR part 122. 

(e) Except as specified in paragraph 
(e)(3) of this section, if the treatment 
process or wastewater treatment sys-
tem unit has any openings (e.g., access 
doors, hatches, etc.), all such openings 
shall be sealed (e.g., gasketed, latched, 
etc.) and kept closed at all times when 
waste is being treated, except during 
inspection and maintenance. 

(1) Each seal, access door, and all 
other openings shall be checked by vis-
ual inspections initially and quarterly 
thereafter to ensure that no cracks or 
gaps occur and that openings are closed 
and gasketed properly. 

(2) Except as provided in § 61.350 of 
this subpart, when a broken seal or 
gasket or other problem is identified, 
first efforts at repair shall be made as 
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soon as practicable, but not later than 
15 calendar days after identification. 

(3) If the cover and closed-vent sys-
tem operate such that the treatment 
process and wastewater treatment sys-
tem unit are maintained at a pressure 
less than atmospheric pressure, the 
owner or operator may operate the sys-
tem with an opening that is not sealed 
and kept closed at all times if the fol-
lowing conditions are met: 

(i) The purpose of the opening is to 
provide dilution air to reduce the ex-
plosion hazard; 

(ii) The opening is designed to oper-
ate with no detectable emissions as in-
dicated by an instrument reading of 
less than 500 ppmv above background, 
as determined initially and thereafter 
at least once per year by the methods 
specified in § 61.355(h); and 

(iii) The pressure is monitored con-
tinuously to ensure that the pressure 
in the treatment process and waste-
water treatment system unit remain 
below atmospheric pressure. 

(f) Except for treatment processes 
complying with paragraph (d) of this 
section, the Administrator may re-
quest at any time an owner or operator 
demonstrate that a treatment process 
or wastewater treatment system unit 
meets the applicable requirements 
specified in paragraphs (a) or (b) of this 
section by conducting a performance 
test using the test methods and proce-
dures as required in § 61.355 of this sub-
part. 

(g) The owner or operator of a treat-
ment process or wastewater treatment 
system unit that is used to comply 
with the provisions of this section shall 
monitor the unit in accordance with 
the applicable requirements in § 61.354 
of this subpart. 

[55 FR 8346, Mar. 7, 1990, as amended at 55 FR 
37231, Sept. 10, 1990; 58 FR 3098, Jan. 7, 1993; 
65 FR 62160, Oct. 17, 2000] 

§ 61.349 Standards: Closed- 
vent systems and control devices. 

(a) For each closed-vent system and 
control device used to comply with 
standards in accordance with §§ 61.343 
through 61.348 of this subpart, the 
owner or operator shall properly de-
sign, install, operate, and maintain the 
closed-vent system and control device 

in accordance with the following re-
quirements: 

(1) The closed-vent system shall: 
(i) Be designed to operate with no de-

tectable emissions as indicated by an 
instrument reading of less than 500 
ppmv above background, as determined 
initially and thereafter at least once 
per year by the methods specified in 
§ 61.355(h) of this subpart. 

(ii) Vent systems that contain any 
bypass line that could divert the vent 
stream away from a control device 
used to comply with the provisions of 
this subpart shall install, maintain, 
and operate according to the manufac-
turer’s specifications a flow indicator 
that provides a record of vent stream 
flow away from the control device at 
least once every 15 minutes, except as 
provided in paragraph (a)(1)(ii)(B) of 
this section. 

(A) The flow indicator shall be in-
stalled at the entrance to any bypass 
line that could divert the vent stream 
away from the control device to the at-
mosphere. 

(B) Where the bypass line valve is se-
cured in the closed position with a car- 
seal or a lock-and-key type configura-
tion, a flow indicator is not required. 

(iii) All gauging and sampling devices 
shall be gas-tight except when gauging 
or sampling is taking place. 

(iv) For each closed-vent system 
complying with paragraph (a) of this 
section, one or more devices which 
vent directly to the atmosphere may be 
used on the closed-vent system pro-
vided each device remains in a closed, 
sealed position during normal oper-
ations except when the device needs to 
open to prevent physical damage or 
permanent deformation of the closed- 
vent system resulting from malfunc-
tion of the unit in accordance with 
good engineering and safety practices 
for handling flammable, explosive, or 
other hazardous materials. 

(2) The control device shall be de-
signed and operated in accordance with 
the following conditions: 

(i) An enclosed combustion device 
(e.g., a vapor incinerator, boiler, or 
process heater) shall meet one of the 
following conditions: 

(A) Reduce the organic emissions 
vented to it by 95 weight percent or 
greater; 
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(B) Achieve a total organic compound 
concentration of 20 ppmv (as the sum 
of the concentrations for individual 
compounds using Method 18) on a dry 
basis corrected to 3 percent oxygen; or 

(C) Provide a minimum residence 
time of 0.5 seconds at a minimum tem-
perature of 760 °C (1,400 °F). If a boiler 
or process heater issued as the control 
device, then the vent stream shall be 
introduced into the flame zone of the 
boiler or process heater. 

(ii) A vapor recovery system (e.g., a 
carbon adsorption system or a con-
denser) shall recover or control the or-
ganic emissions vented to it with an ef-
ficiency of 95 weight percent or great-
er, or shall recover or control the ben-
zene emissions vented to it with an ef-
ficiency of 98 weight percent or great-
er. 

(iii) A flare shall comply with the re-
quirements of 40 CFR 60.18. 

(iv) A control device other than those 
described in paragraphs (a)(2) (i) 
through (iii) of this section may be 
used provided that the following condi-
tions are met: 

(A) The device shall recover or con-
trol the organic emissions vented to it 
with an efficiency of 95 weight percent 
or greater, or shall recover or control 
the benzene emissions vented to it with 
an efficiency of 98 weight percent or 
greater. 

(B) The owner or operator shall de-
velop test data and design information 
that documents the control device will 
achieve an emission control efficiency 
of either 95 percent or greater for or-
ganic compounds or 98 percent or 
greater for benzene. 

(C) The owner or operator shall iden-
tify: 

(1) The critical operating parameters 
that affect the emission control per-
formance of the device; 

(2) The range of values of these oper-
ating parameters that ensure the emis-
sion control efficiency specified in 
paragraph (a)(2)(iv)(A) of this section is 
maintained during operation of the de-
vice; and 

(3) How these operating parameters 
will be monitored to ensure the proper 
operation and maintenance of the de-
vice. 

(D) The owner or operator shall sub-
mit the information and data specified 

in paragraphs (a)(2)(iv) (B) and (C) of 
this section to the Administrator prior 
to operation of the alternative control 
device. 

(E) The Administrator will deter-
mine, based on the information sub-
mitted under paragraph (a)(2)(iv)(D) of 
this section, if the control device 
subiect to paragraph (a)(2)(iv) of this 
section meets the requirements of 
§ 61.349. The control device subject to 
paragraph (a)(2)(iv) of this section may 
be operated prior to receiving approval 
from the Administrator. However, if 
the Administrator determines that the 
control device does not meet the re-
quirements of § 61.349, the facility may 
be subject to enforcement action begin-
ning from the time the control device 
began operation. 

(b) Each closed-vent system and con-
trol device used to comply with this 
subpart shall be operated at all times 
when waste is placed in the waste man-
agement unit vented to the control de-
vice except when maintenance or re-
pair of the waste management unit 
cannot be completed without a shut-
down of the control device. 

(c) An owner and operator shall dem-
onstrate that each control device, ex-
cept for a flare, achieves the appro-
priate conditions specified in para-
graph (a)(2) of this section by using one 
of the following methods: 

(1) Engineering calculations in ac-
cordance with requirements specified 
in § 61.356(f) of this subpart; or 

(2) Performance tests conducted 
using the test methods and procedures 
that meet the requirements specified 
in § 61.355 of this subpart. 

(d) An owner or operator shall dem-
onstrate compliance of each flare in ac-
cordance with paragraph (a)(2)(iii) of 
this section. 

(e) The Administrator may request at 
any time an owner or operator dem-
onstrate that a control device meets 
the applicable conditions specified in 
paragraph (a)(2) of this section by con-
ducting a performance test using the 
test methods and procedures as re-
quired in § 61.355, and for control de-
vices subject to paragraph (a)(2)(iv) of 
this section, the Administrator may 
specify alternative test methods and 
procedures, as appropriate. 
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(f) Each closed-vent system and con-
trol device shall be visually inspected 
initially and quarterly thereafter. The 
visual inspection shall include inspec-
tion of ductwork and piping and con-
nections to covers and control devices 
for evidence of visable defects such as 
holes in ductwork or piping and loose 
connections. 

(g) Except as provided in § 61.350 of 
this subpart, if visible defects are ob-
served during an inspection, or if other 
problems are identified, or if detectable 
emissions are measured, a first effort 
to repair the closed-vent system and 
control device shall be made as soon as 
practicable but no later than 5 cal-
endar days after detection. Repair shall 
be completed no later than 15 calendar 
days after the emissions are detected 
or the visible defect is observed. 

(h) The owner or operator of a con-
trol device that is used to comply with 
the provisions of this section shall 
monitor the control device in accord-
ance with § 61.354(c) of this subpart. 

[55 FR 8346, Mar. 7, 1990; 55 FR 12444, Apr. 3, 
1990, as amended at 55 FR 37231, Sept. 10, 
1990; 58 FR 3098, Jan. 7, 1993; 65 FR 62160, Oct. 
17, 2000] 

§ 61.350 Standards: Delay of repair. 

(a) Delay of repair of facilities or 
units that are subject to the provisions 
of this subpart will be allowed if the re-
pair is technically impossible without 
a complete or partial facility or unit 
shutdown. 

(b) Repair of such equipment shall 
occur before the end of the next facil-
ity or unit shutdown. 

§ 61.351 Alternative standards for 
tanks. 

(a) As an alternative to the standards 
for tanks specified in § 61.343 of this 
subpart, an owner or operator may 
elect to comply with one of the fol-
lowing: 

(1) A fixed roof and internal floating 
roof meeting the requirements in 40 
CFR 60.112b(a)(1); 

(2) An external floating roof meeting 
the requirements of 40 CFR 60.112b 
(a)(2); or 

(3) An alternative means of emission 
limitation as described in 40 CFR 
60.114b. 

(b) If an owner or operator elects to 
comply with the provisions of this sec-
tion, then the owner or operator is ex-
empt from the provisions of § 61.343 of 
this subpart applicable to the same fa-
cilities. 

[55 FR 8346, Mar. 7, 1990, as amended at 55 FR 
37231, Sept. 10, 1990] 

§ 61.352 Alternative standards for oil- 
water separators. 

(a) As an alternative to the standards 
for oil-water separators specified in 
§ 61.347 of this subpart, an owner or op-
erator may elect to comply with one of 
the following: 

(1) A floating roof meeting the re-
quirements in 40 CFR 60.693–2(a); or 

(2) An alternative means of emission 
limitation as described in 40 CFR 
60.694. 

(b) For portions of the oil-water sepa-
rator where it is infeasible to construct 
and operate a floating roof, such as 
over the weir mechanism, a fixed roof 
vented to a vapor control device that 
meets the requirements in §§ 61.347 and 
61.349 of this subpart shall be installed 
and operated. 

(c) Except as provided in paragraph 
(b) of this section, if an owner or oper-
ator elects to comply with the provi-
sions of this section, then the owner or 
operator is exempt from the provisions 
in § 61.347 of this subpart applicable to 
the same facilities. 

§ 61.353 Alternative means of emission 
limitation. 

(a) If, in the Administrator’s judg-
ment, an alternative means of emission 
limitation will achieve a reduction in 
benzene emissions at least equivalent 
to the reduction in benzene emissions 
from the source achieved by the appli-
cable design, equipment, work prac-
tice, or operational requirements in 
§§ 61.342 through 61.349, the Adminis-
trator will publish in the FEDERAL 
REGISTER a notice permitting the use 
of the alternative means for purposes 
of compliance with that requirement. 
The notice may condition the permis-
sion on requirements related to the op-
eration and maintenance of the alter-
native means. 

(b) Any notice under paragraph (a) of 
this section shall be published only 
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after public notice and an opportunity 
for a hearing. 

(c) Any person seeking permission 
under this section shall collect, verify, 
and submit to the Administrator infor-
mation showing that the alternative 
means achieves equivalent emission re-
ductions. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3099, Jan. 7, 1993] 

§ 61.354 Monitoring of operations. 

(a) Except for a treatment process or 
waste stream complying with 
§ 61.348(d), the owner or operator shall 
monitor each treatment process or 
wastewater treatment system unit to 
ensure the unit is properly operated 
and maintained by one of the following 
monitoring procedures: 

(1) Measure the benzene concentra-
tion of the waste stream exiting the 
treatment process complying with 
§ 61.348(a)(1)(i) at least once per month 
by collecting and analyzing one or 
more samples using the procedures 
specified in § 61.355(c)(3). 

(2) Install, calibrate, operate, and 
maintain according to manufacturer’s 
specifications equipment to continu-
ously monitor and record a process pa-
rameter (or parameters) for the treat-
ment process or wastewater treatment 
system unit that indicates proper sys-
tem operation. The owner or operator 
shall inspect at least once each oper-
ating day the data recorded by the 
monitoring equipment (e.g., tempera-
ture monitor or flow indicator) to en-
sure that the unit is operating prop-
erly. 

(b) If an owner or operator complies 
with the requirements of § 61.348(b), 
then the owner or operator shall mon-
itor each wastewater treatment system 
to ensure the unit is properly operated 
and maintained by the appropriate 
monitoring procedure as follows: 

(1) For the first exempt waste man-
agement unit in each waste treatment 
train, other than an enhanced bio-
degradation unit, measure the flow 
rate, using the procedures of § 61.355(b), 
and the benzene concentration of each 
waste stream entering the unit at least 
once per month by collecting and ana-
lyzing one or more samples using the 
procedures specified in § 61.355(c)(3). 

(2) For each enhanced biodegradation 
unit that is the first exempt waste 
management unit in a treatment train, 
measure the benzene concentration of 
each waste stream entering the unit at 
least once per month by collecting and 
analyzing one or more samples using 
the procedures specified in § 61.355(c)(3). 

(c) An owner or operator subject to 
the requirements in § 61.349 of this sub-
part shall install, calibrate, maintain, 
and operate according to the manufac-
turer’s specifications a device to con-
tinuously monitor the control device 
operation as specified in the following 
paragraphs, unless alternative moni-
toring procedures or requirements are 
approved for that facility by the Ad-
ministrator. The owner or operator 
shall inspect at least once each oper-
ating day the data recorded by the 
monitoring equipment (e.g., tempera-
ture monitor or flow indicator) to en-
sure that the control device is oper-
ating properly. 

(1) For a thermal vapor incinerator, a 
temperature monitoring device 
equipped with a continuous recorder. 
The device shall have an accuracy of ±1 
percent of the temperature being mon-
itored in °C or ±0.5 °C, whichever is 
greater. The temperature sensor shall 
be installed at a representative loca-
tion in the combustion chamber. 

(2) For a catalytic vapor incinerator, 
a temperature monitoring device 
equipped with a continuous recorder. 
The device shall be capable of moni-
toring temperature at two locations, 
and have an accuracy of ±1 percent of 
the temperature being monitored in °C 
or ±0.5 °C, whichever is greater. One 
temperature sensor shall be installed 
in the vent stream at the nearest fea-
sible point to the catalyst bed inlet and 
a second temperature sensor shall be 
installed in the vent stream at the 
nearest feasible point to the catalyst 
bed outlet. 

(3) For a flare, a monitoring device in 
accordance with 40 CFR 60.18(f)(2) 
equipped with a continuous recorder. 

(4) For a boiler or process heater hav-
ing a design heat input capacity less 
than 44 MW (150 × 106 BTU/hr), a tem-
perature monitoring device equipped 
with a continuous recorder. The device 
shall have an accuracy of ±1 percent of 
the temperature being monitored in °C 
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or ±0.5 °C, whichever is greater. The 
temperature sensor shall be installed 
at a representative location in the 
combustion chamber. 

(5) For a boiler or process heater hav-
ing a design heat input capacity great-
er than or equal to 44 MW (150 × 106 
BTU/hr), a monitoring device equipped 
with a continuous recorder to measure 
a parameter(s) that indicates good 
combustion operating practices are 
being used. 

(6) For a condenser, either: 
(i) A monitoring device equipped 

with a continuous recorder to measure 
either the concentration level of the 
organic compounds or the concentra-
tion level of benzene in the exhaust 
vent stream from the condenser; or 

(ii) A temperature monitoring device 
equipped with a continuous recorder. 
The device shall be capable of moni-
toring temperature at two locations, 
and have an accuracy of ±1 percent of 
the temperature being monitored in °C 
or ±0.5 °C, whichever is greater. One 
temperature sensor shall be installed 
at a location in the exhaust stream 
from the condenser, and a second tem-
perature sensor shall be installed at a 
location in the coolant fluid exiting 
the condenser. 

(7) For a carbon adsorption system 
that regenerates the carbon bed di-
rectly in the control device such as a 
fixed-bed carbon adsorber, either: 

(i) A monitoring device equipped 
with a continuous recorder to measure 
either the concentration level of the 
organic compounds or the benzene con-
centration level in the exhaust vent 
stream from the carbon bed; or 

(ii) A monitoring device equipped 
with a continuous recorder to measure 
a parameter that indicates the carbon 
bed is regenerated on a regular, pre-
determined time cycle. 

(8) For a vapor recovery system other 
than a condenser or carbon adsorption 
system, a monitoring device equipped 
with a continuous recorder to measure 
either the concentration level of the 
organic compounds or the benzene con-
centration level in the exhaust vent 
stream from the control device. 

(9) For a control device subject to the 
requirements of § 61.349(a)(2)(iv), de-
vices to monitor the parameters as 
specified in § 61.349(a)(2)(iv)(C). 

(d) For a carbon adsorption system 
that does not regenerate the carbon 
bed directly on site in the control de-
vice (e.g., a carbon canister), either the 
concentration level of the organic com-
pounds or the concentration level of 
benzene in the exhaust vent stream 
from the carbon adsorption system 
shall be monitored on a regular sched-
ule, and the existing carbon shall be re-
placed with fresh carbon immediately 
when carbon breakthrough is indi-
cated. The device shall be monitored 
on a daily basis or at intervals no 
greater than 20 percent of the design 
carbon replacement interval, which-
ever is greater. As an alternative to 
conducting this monitoring, an owner 
or operator may replace the carbon in 
the carbon adsorption system with 
fresh carbon at a regular predeter-
mined time interval that is less than 
the carbon replacement interval that is 
determined by the maximum design 
flow rate and either the organic con-
centration or the benzene concentra-
tion in the gas stream vented to the 
carbon adsorption system. 

(e) An alternative operation or proc-
ess parameter may be monitored if it 
can be demonstrated that another pa-
rameter will ensure that the control 
device is operated in conformance with 
these standards and the control de-
vice’s design specifications. 

(f) Owners or operators using a 
closed-vent system that contains any 
bypass line that could divert a vent 
stream from a control device used to 
comply with the provisions of this sub-
part shall do the following: 

(1) Visually inspect the bypass line 
valve at least once every month, 
checking the position of the valve and 
the condition of the car-seal or closure 
mechanism required under 
§ 61.349(a)(1)(ii) to ensure that the valve 
is maintained in the closed position 
and the vent stream is not diverted 
through the bypass line. 

(2) Visually inspect the readings from 
each flow monitoring device required 
by § 61.349(a)(1)(ii) at least once each 
operating day to check that vapors are 
being routed to the control device as 
required. 

(g) Each owner or operator who uses 
a system for emission control that is 
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maintained at a pressure less than at-
mospheric pressure with openings to 
provide dilution air shall install, cali-
brate, maintain, and operate according 
to the manufacturer’s specifications a 
device equipped with a continuous re-
corder to monitor the pressure in the 
unit to ensure that it is less than at-
mospheric pressure. 

[55 FR 8346, Mar. 7, 1990, as amended at 58 FR 
3099, Jan. 7, 1993; 65 FR 62160, Oct. 17, 2000] 

§ 61.355 Test methods, procedures, and 
compliance provisions. 

(a) An owner or operator shall deter-
mine the total annual benzene quan-
tity from facility waste by the fol-
lowing procedure: 

(1) For each waste stream subject to 
this subpart having a flow-weighted an-
nual average water content greater 
than 10 percent water, on a volume 
basis as total water, or is mixed with 
water or other wastes at any time and 
the resulting mixture has an annual 
average water content greater than 10 
percent as specified in § 61.342(a), the 
owner or operator shall: 

(i) Determine the annual waste quan-
tity for each waste stream using the 
procedures specified in paragraph (b) of 
this section. 

(ii) Determine the flow-weighted an-
nual average benzene concentration for 
each waste stream using the proce-
dures specified in paragraph (c) of this 
section. 

(iii) Calculate the annual benzene 
quantity for each waste stream by mul-
tiplying the annual waste quantity of 
the waste stream times the flow- 
weighted annual average benzene con-
centration. 

(2) Total annual benzene quantity 
from facility waste is calculated by 
adding together the annual benzene 
quantity for each waste stream gen-
erated during the year and the annual 
benzene quantity for each process unit 
turnaround waste annualized according 
to paragraph (b)(4) of this section. 

(3) If the total annual benzene quan-
tity from facility waste is equal to or 
greater than 10 Mg/yr (11 ton/yr), then 
the owner or operator shall comply 
with the requirements of § 61.342 (c), 
(d), or (e). 

(4) If the total annual benzene quan-
tity from facility waste is less than 10 

Mg/yr (11 ton/yr) but is equal to or 
greater than 1 Mg/yr (1.1 ton/yr), then 
the owner or operator shall: 

(i) Comply with the recordkeeping re-
quirements of § 61.356 and reporting re-
quirements of § 61.357 of this subpart; 
and 

(ii) Repeat the determination of total 
annual benzene quantity from facility 
waste at least once per year and when-
ever there is a change in the process 
generating the waste that could cause 
the total annual benzene quantity from 
facility waste to increase to 10 Mg/yr 
(11 ton/yr) or more. 

(5) If the total annual benzene quan-
tity from facility waste is less than 1 
Mg/yr (1.1 ton/yr), then the owner or 
operator shall: 

(i) Comply with the recordkeeping re-
quirements of § 61.356 and reporting re-
quirements of § 61.357 of this subpart; 
and 

(ii) Repeat the determination of total 
annual benzene quantity from facility 
waste whenever there is a change in 
the process generating the waste that 
could cause the total annual benzene 
quantity from facility waste to in-
crease to 1 Mg/yr (1.1 ton/yr) or more. 

(6) The benzene quantity in a waste 
stream that is generated less than one 
time per year, except as provided for 
process unit turnaround waste in para-
graph (b)(4) of this section, shall be in-
cluded in the determination of total 
annual benzene quantity from facility 
waste for the year in which the waste 
is generated unless the waste stream is 
otherwise excluded from the deter-
mination of total annual benzene quan-
tity from facility waste in accordance 
with paragraphs (a) through (c) of this 
section. The benzene quantity in this 
waste stream shall not be annualized 
or averaged over the time interval be-
tween the activities that resulted in 
generation of the waste, for purposes of 
determining the total annual benzene 
quantity from facility waste. 

(b) For purposes of the calculation 
required by paragraph (a) of this sec-
tion, an owner or operator shall deter-
mine the annual waste quantity at the 
point of waste generation, unless oth-
erwise provided in paragraphs (b) (1), 
(2), (3), and (4) of this section, by one of 
the methods given in paragraphs (b) (5) 
through (7) of this section. 
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(1) The determination of annual 
waste quantity for sour water streams 
that are processed in sour water strip-
pers shall be made at the point that 
the water exits the sour water stripper. 

(2) The determination of annual 
waste quantity for wastes at coke by- 
product plants subject to and com-
plying with the control requirements 
of § 61.132, 61.133, 61.134, or 61.139 of sub-
part L of this part shall be made at the 
location that the waste stream exits 
the process unit component or waste 
management unit controlled by that 
subpart or at the exit of the ammonia 
still, provided that the following condi-
tions are met: 

(i) The transfer of wastes between 
units complying with the control re-
quirements of subpart L of this part, 
process units, and the ammonia still is 
made through hard piping or other en-
closed system. 

(ii) The ammonia still meets the defi-
nition of a sour water stripper in 
§ 61.341. 

(3) The determination of annual 
waste quantity for wastes that are re-
ceived at hazardous waste treatment, 
storage, or disposal facilities from off-
site shall be made at the point where 
the waste enters the hazardous waste 
treatment, storage, or disposal facility. 

(4) The determination of annual 
waste quantity for each process unit 
turnaround waste generated only at 2 
year or greater intervals, may be made 
by dividing the total quantity of waste 
generated during the most recent proc-
ess unit turnaround by the time period 
(in the nearest tenth of a year) between 
the turnaround resulting in generation 
of the waste and the most recent pre-
ceding process turnaround for the unit. 
The resulting annual waste quantity 
shall be included in the calculation of 
the annual benzene quantity as pro-
vided in paragraph (a)(1)(iii) of this sec-
tion for the year in which the turn-
around occurs and for each subsequent 
year until the unit undergoes the next 
process turnaround. For estimates of 
total annual benzene quantity as speci-
fied in the 90-day report, required 
under § 61.357(a)(1), the owner or oper-
ator shall estimate the waste quantity 
generated during the most recent turn-
around, and the time period between 
turnarounds in accordance with good 

engineering practices. If the owner or 
operator chooses not to annualize proc-
ess unit turnaround waste, as specified 
in this paragraph, then the process 
unit turnaround waste quantity shall 
be included in the calculation of the 
annual benzene quantity for the year 
in which the turnaround occurs. 

(5) Select the highest annual quan-
tity of waste managed from historical 
records representing the most recent 5 
years of operation or, if the facility has 
been in service for less than 5 years but 
at least 1 year, from historical records 
representing the total operating life of 
the facility; 

(6) Use the maximum design capacity 
of the waste management unit; or 

(7) Use measurements that are rep-
resentative of maximum waste genera-
tion rates. 

(c) For the purposes of the calcula-
tion required by §§ 61.355(a) of this sub-
part, an owner or operator shall deter-
mine the flow-weighted annual average 
ben- zene concentration in a manner 
that meets the requirements given in 
paragraph (c)(1) of this section using 
either of the methods given in para-
graphs (c)(2) and (c)(3) of this section. 

(1) The determination of flow-weight-
ed annual average benzene concentra-
tion shall meet all of the following cri-
teria: 

(i) The determination shall be made 
at the point of waste generation except 
for the specific cases given in para-
graphs (c)(1)(i)(A) through (D) of this 
section. 

(A) The determination for sour water 
streams that are processed in sour 
water strippers shall be made at the 
point that the water exits the sour 
water stripper. 

(B) The determination for wastes at 
coke by-product plants subject to and 
complying with the control require-
ments of § 61.132, 61.133, 61.134, or 61.139 
of subpart L of this part shall be made 
at the location that the waste stream 
exits the process unit component or 
waste management unit controlled by 
that subpart or at the exit of the am-
monia still, provided that the following 
conditions are met: 

(1) The transfer of wastes between 
units complying with the control re-
quirements of subpart L of this part, 
process units, and the ammonia still is 
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made through hard piping or other en-
closed system. 

(2) The ammonia still meets the defi-
nition of a sour water stripper in 
§ 61.341. 

(C) The determination for wastes 
that are received from offsite shall be 
made at the point where the waste en-
ters the hazardous waste treatment, 
storage, or disposal facility. 

(D) The determination of flow- 
weighted annual average benzene con-
centration for process unit turnaround 
waste shall be made using either of the 
methods given in paragraph (c)(2) or 
(c)(3) of this section. The resulting 
flow-weighted annual average benzene 
concentration shall be included in the 
calculation of annual benzene quantity 
as provided in paragraph (a)(1)(iii) of 
this section for the year in which the 
turnaround occurs and for each subse-
quent year until the unit undergoes the 
next process unit turnaround. 

(ii) Volatilization of the benzene by 
exposure to air shall not be used in the 
determination to reduce the benzene 
concentration. 

(iii) Mixing or diluting the waste 
stream with other wastes or other ma-
terials shall not be used in the deter-
mination—to reduce the benzene con-
centration. 

(iv) The determination shall be made 
prior to any treatment of the waste 
that removes benzene, except as speci-
fied in paragraphs (c)(1)(i)(A) through 
(D) of this section. 

(v) For wastes with multiple phases, 
the determination shall provide the 
weighted-average benzene concentra-
tion based on the benzene concentra-
tion in each phase of the waste and the 
relative proportion of the phases. 

(2) Knowledge of the waste. The owner 
or operator shall provide sufficient in-
formation to document the flow- 
weighted annual average benzene con-
centration of each waste stream. Ex-
amples of information that could con-
stitute knowledge include material 
balances, records of chemicals pur-
chases, or previous test results pro-
vided the results are still relevant to 
the current waste stream conditions. If 
test data are used, then the owner or 
operator shall provide documentation 
describing the testing protocol and the 
means by which sampling variability 

and analytical variability were ac-
counted for in the determination of the 
flow-weighted annual average benzene 
concentration for the waste stream. 
When an owner or operator and the Ad-
ministrator do not agree on determina-
tions of the flow-weighted annual aver-
age benzene concentration based on 
knowledge of the waste, the procedures 
under paragraph (c)(3) of this section 
shall be used to resolve the disagree-
ment. 

(3) Measurements of the benzene con-
centration in the waste stream in ac-
cordance with the following proce-
dures: 

(i) Collect a minimum of three rep-
resentative samples from each waste 
stream. Where feasible, samples shall 
be taken from an enclosed pipe prior to 
the waste being exposed to the atmos-
phere. 

(ii) For waste in enclosed pipes, the 
following procedures shall be used: 

(A) Samples shall be collected prior 
to the waste being exposed to the at-
mosphere in order to minimize the loss 
of benzene prior to sampling. 

(B) A static mixer shall be installed 
in the process line or in a by-pass line 
unless the owner or operator dem-
onstrates that installation of a static 
mixer in the line is not necessary to 
accurately determine the benzene con-
centration of the waste stream. 

(C) The sampling tap shall be located 
within two pipe diameters of the static 
mixer outlet. 

(D) Prior to the initiation of sam-
pling, sample lines and cooling coil 
shall be purged with at least four vol-
umes of waste. 

(E) After purging, the sample flow 
shall be directed to a sample container 
and the tip of the sampling tube shall 
be kept below the surface of the waste 
during sampling to minimize contact 
with the atmosphere. 

(F) Samples shall be collected at a 
flow rate such that the cooling coil is 
able to maintain a waste temperature 
less than 10 °C (50 °F). 

(G) After filling, the sample con-
tainer shall be capped immediately 
(within 5 seconds) to leave a minimum 
headspace in the container. 

(H) The sample containers shall im-
mediately be cooled and maintained at 
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a temperature below 10 °C (50 °F) for 
transfer to the laboratory. 

(iii) When sampling from an enclosed 
pipe is not feasible, a minimum of 
three representative samples shall be 
collected in a manner to minimize ex-
posure of the sample to the atmosphere 
and loss of benzene prior to sampling. 

(iv) Each waste sample shall be ana-
lyzed using one of the following test 
methods for determining the benzene 
concentration in a waste stream: 

(A) Method 8020, Aromatic Volatile 
Organics, in ‘‘Test Methods for Evalu-
ating Solid Waste, Physical/Chemical 
Methods,’’ EPA Publication No. SW–846 
(incorporation by reference as specified 
in § 61.18 of this part); 

(B) Method 8021, Volatile Organic 
Compounds in Water by Purge and 
Trap Capillary Column Gas Chroma-
tography with Photoionization and 
Electrolytic Conductivity Detectors in 
Series in ‘‘Test Methods for Evaluating 
Solid Waste, Physical/Chemical Meth-
ods,’’ EPA Publication No. SW–846 (in-
corporation by reference as specified in 
§ 61.18 of this part); 

(C) Method 8240, Gas Chroma-
tography/Mass Spectrometry for Vola-
tile Organics in ‘‘Test Methods for 
Evaluating Solid Waste, Physical/ 
Chemical Methods,’’ EPA Publication 
No. SW–846 (incorporation by reference 
as specified in § 61.18 of this part); 

(D) Method 8260, Gas Chroma-
tography/Mass Spectrometry for Vola-
tile Organics: Capillary Column Tech-
nique in ‘‘Test Methods for Evaluating 
Solid Waste, Physical/Chemical Meth-
ods,’’ EPA Publication No. SW–846 (in-
corporation by reference as specified in 
§ 61.18 of this part); 

(E) Method 602, Purgeable Aromatics, 
as described in 40 CFR part 136, appen-
dix A, Test Procedures for Analysis of 
Organic Pollutants, for wastewaters for 
which this is an approved EPA meth-
ods; or 

(F) Method 624, Purgeables, as de-
scribed in 40 CFR part 136, appendix A, 
Test Procedures for Analysis of Or-
ganic Pollutants, for wastewaters for 
which this is an approved EPA method. 

(v) The flow-weighted annual average 
benzene concentration shall be cal-
culated by averaging the results of the 
sample analyses as follows: 

C
Q

Q C
t

i
i

n

i= × ( )( )
=
∑1

1
Where: 

C̄=Flow-weighted annual average benzene 
concentration for waste stream, ppmw. 

Qt=Total annual waste quantity for waste 
stream, kg/yr (lb/yr). 

n=Number of waste samples (at least 3). 

Qi=Annual waste quantity for waste stream 
represented by Ci, kg/yr (lb/yr). 

Ci=Measured concentration of benzene in 
waste sample i, ppmw. 

(d) An owner or operator using per-
formance tests to demonstrate compli-
ance of a treatment process with 
§ 61.348 (a)(1)(i) shall measure the flow- 
weighted annual average benzene con-
centration of the waste stream exiting 
the treatment process by collecting 
and analyzing a minimum of three rep-
resentative samples of the waste 
stream using the procedures in para-
graph (c)(3) of this section. The test 
shall be conducted under conditions 
that exist when the treatment process 
is operating at the highest inlet waste 
stream flow rate and benzene content 
expected to occur. Operations during 
periods of startup, shutdown, and mal-
function shall not constitute represent-
ative conditions for the purpose of a 
test. The owner or operator shall 
record all process information as is 
necessary to document the operating 
conditions during the test. 

(e) An owner or operator using per-
formance tests to demonstrate compli-
ance of a treatment process with 
§ 61.348(a)(1)(ii) of this subpart shall de-
termine the percent reduction of ben-
zene in the waste stream on a mass 
basis by the following procedure: 

(1) The test shall be conducted under 
conditions that exist when the treat-
ment process is operating at the high-
est inlet waste stream flow rate and 
benzene content expected to occur. Op-
erations during periods of startup, 
shutdown, and malfunction shall not 
constitute representative conditions 
for the purpose of a test. The owner or 
operator shall record all process infor-
mation as is necessary to document the 
operating conditions during the test. 

(2) All testing equipment shall be 
prepared and installed as specified in 
the appropriate test methods. 
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(3) The mass flow rate of benzene en-
tering the treatment process (Eb) shall 
be determined by computing the prod-
uct of the flow rate of the waste stream 
entering the treatment process, as de-
termined by the inlet flow meter, and 
the benzene concentration of the waste 
stream, as determined using the sam-
pling and analytical procedures speci-
fied in paragraph (c)(2) or (c)(3) of this 
section. Three grab samples of the 
waste shall be taken at equally spaced 
time intervals over a 1-hour period. 
Each 1-hour period constitutes a run, 
and the performance test shall consist 
of a minimum of 3 runs conducted over 
a 3-hour period. The mass flow rate of 
benzene entering the treatment process 
is calculated as follows: 

E
K

n
V Cb i i

i

n

=
×

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥=

∑
106

1

Where: 

Eb = Mass flow rate of benzene entering the 
treatment process, kg/hr (lb/hr). 

K = Density of the waste stream, kg/m3 (lb/ 
ft3). 

Vi = Average volume flow rate of waste en-
tering the treatment process during each 
run i, m3/hr (ft3/hr). 

Ci = Average concentration of benzene in the 
waste stream entering the treatment 
process during each run i, ppmw. 

n = Number of runs. 
106 = Conversion factor for ppmw. 

(4) The mass flow rate of benzene 
exiting the treatment process (Ea) shall 
be determined by computing the prod-
uct of the flow rate of the waste stream 
exiting the treatment process, as deter-
mined by the outlet flow meter or the 
inlet flow meter, and the benzene con-
centration of the waste stream, as de-
termined using the sampling and ana-
lytical procedures specified in para-
graph (c)(2) or (c)(3) of this section. 
Three grab samples of the waste shall 
be taken at equally spaced time inter-
vals over a 1-hour period. Each 1-hour 
period constitutes a run, and the per-
formance test shall consist of a min-
imum of 3 runs conducted over the 
same 3-hour period at which the mass 
flow rate of benzene entering the treat-
ment process is determined. The mass 
flow rate of benzene exiting the treat-
ment process is calculated as follows: 

E
K

n
V Ca i i
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Where: 

Ea = Mass flow rate of benzene exiting the 
treatment process, kg/hr (lb/hr). 

K = Density of the waste stream, kg/m3 (lb/ 
ft3). 

Vi = Average volume flow rate of waste 
exiting the treatment process during 
each run i, m3/hr (ft3/hr). 

Ci = Average concentration of benzene in the 
waste stream exiting the treatment proc-
ess during each run i, ppmw. 

n = Number of runs. 
106 = Conversion factor for ppmw. 

(f) An owner or operator using per-
formance tests to demonstrate compli-
ance of a treatment process with 
§ 61.348(a)(1)(iii) of this subpart shall 
determine the benzene destruction effi-
ciency for the combustion unit by the 
following procedure: 

(1) The test shall be conducted under 
conditions that exist when the combus-
tion unit is operating at the highest 
inlet waste stream flow rate and ben-
zene content expected to occur. Oper-
ations during periods of startup, shut-
down, and malfunction shall not con-
stitute representative conditions for 
the purpose of a test. The owner or op-
erator shall record all process informa-
tion necessary to document the oper-
ating conditions during the test. 

(2) All testing equipment shall be 
prepared and installed as specified in 
the appropriate test methods. 

(3) The mass flow rate of benzene en-
tering the combustion unit shall be de-
termined by computing the product of 
the flow rate of the waste stream en-
tering the combustion unit, as deter-
mined by the inlet flow meter, and the 
benzene concentration of the waste 
stream, as determined using the sam-
pling procedures in paragraph (c)(2) or 
(c)(3) of this section. Three grab sam-
ples of the waste shall be taken at 
equally spaced time intervals over a 1- 
hour period. Each 1-hour period con-
stitutes a run, and the performance 
test shall consist of a minimum of 3 
runs conducted over a 3-hour period. 
The mass flow rate of benzene into the 
combustion unit is calculated as fol-
lows: 
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E
K

n
V Cb i i
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=
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⎡

⎣
⎢
⎢
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⎦
⎥
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∑
106
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Where: 
Eb = Mass flow rate of benzene entering the 

combustion unit, kg/hr (lb/hr). 
K = Density of the waste stream, kg/m3 (lb/ 

ft3). 
Vi = Average volume flow rate of waste en-

tering the combustion unit during each 
run i, m3/hr (ft3/hr). 

Ci = Average concentration of benzene in the 
waste stream entering the combustion 
unit during each run i, ppmw. 

n = Number of runs. 
106 = Conversion factor for ppmw. 

(4) The mass flow rate of benzene 
exiting the combustion unit exhaust 
stack shall be determined as follows: 

(i) The time period for the test shall 
not be less than 3 hours during which 
at least 3 stack gas samples are col-
lected and be the same time period at 
which the mass flow rate of benzene en-
tering the treatment process is deter-
mined. Each sample shall be collected 
over a 1-hour period (e.g., in a tedlar 
bag) to represent a time-integrated 
composite sample and each 1-hour pe-
riod shall correspond to the periods 
when the waste feed is sampled. 

(ii) A run shall consist of a 1-hour pe-
riod during the test. For each run: 

(A) The reading from each measure-
ment shall be recorded; 

(B) The volume exhausted shall be 
determined using Method 2, 2A, 2C, or 
2D from appendix A of 40 CFR part 60, 
as appropriate. 

(C) The average benzene concentra-
tion in the exhaust downstream of the 
combustion unit shall be determined 
using Method 18 from appendix A of 40 
CFR part 60. 

(iii) The mass of benzene emitted 
during each run shall be calculated as 
follows: 

M D VCi b= ( )−10 6

Where: 
Mi = Mass of benzene emitted during run i, 

kg (lb). 
V = Volume of air-vapor mixture exhausted 

at standard conditions, m3 (ft3). 
C = Concentration of benzene measured in 

the exhaust, ppmv. 
Db = Density of benzene, 3.24 kg/m3 (0.202 lb/ 

ft3). 

106 = Conversion factor for ppmv. 

(iv) The benzene mass emission rate 
in the exhaust shall be calculated as 
follows: 

E M Ta i
i

n

=
⎛

⎝
⎜

⎞

⎠
⎟

=
∑

1

/

Where: 

Ea = Mass flow rate of benzene emitted from 
the combustion unit, kg/hr (lb/hr). 

Mi = Mass of benzene emitted from the com-
bustion unit during run i, kg (lb). 

T = Total time of all runs, hr. 
n = Number of runs. 

(5) The benzene destruction effi-
ciency for the combustion unit shall be 
calculated as follows: 

R
E E

E
b a

b

=
−

×100

Where: 

R = Benzene destruction efficiency for the 
combustion unit, percent. 

Eb = Mass flow rate of benzene entering the 
combustion unit, kg/hr (lb/hr). 

Ea = Mass flow rate of benzene emitted from 
the combustion unit, kg/hr (lb/hr). 

(g) An owner or operator using per-
formance tests to demonstrate compli-
ance of a wastewater treatment system 
unit with § 61.348(b) shall measure the 
flow-weighted annual average benzene 
concentration of the wastewater 
stream where the waste stream enters 
an exempt waste management unit by 
collecting and analyzing a minimum of 
three representative samples of the 
waste stream using the procedures in 
paragraph (c)(3) of this section. The 
test shall be conducted under condi-
tions that exist when the wastewater 
treatment system is operating at the 
highest inlet wastewater stream flow 
rate and benzene content expected to 
occur. Operations during periods of 
startup, shutdown, and malfunction 
shall not constitute representative 
conditions for the purpose of a test. 
The owner or operator shall record all 
process information as is necessary to 
document the operating conditions 
during the test. 

(h) An owner or operator shall test 
equipment for compliance with no de-
tectable emissions as required in 
§§ 61.343 through 61.347, and § 61.349 of 
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this subpart in accordance with the fol-
lowing requirements: 

(1) Monitoring shall comply with 
Method 21 from appendix A of 40 CFR 
part 60. 

(2) The detection instrument shall 
meet the performance criteria of Meth-
od 21. 

(3) The instrument shall be cali-
brated before use on each day of its use 
by the procedures specified in Method 
21. 

(4) Calibration gases shall be: 
(i) Zero air (less than 10 ppm of hy-

drocarbon in air); and 
(ii) A mixture of methane or n- 

hexane and air at a concentration of 
approximately, but less than, 10,000 
ppm methane or n-hexane. 

(5) The background level shall be de-
termined as set forth in Method 21. 

(6) The instrument probe shall be tra-
versed around all potential leak inter-
faces as close as possible to the inter-
face as described in Method 21. 

(7) The arithmetic difference between 
the maximum concentration indicated 
by the instrument and the background 
level is compared to 500 ppm for deter-
mining compliance. 

(i) An owner or operator using a per-
formance test to demonstrate compli-
ance of a control device with either the 
organic reduction efficiency require-
ment or the benzene reduction effi-
ciency requirement specified under 
§ 61.349(a)(2) shall use the following pro-
cedures: 

(1) The test shall be conducted under 
conditions that exist when the waste 
management unit vented to the control 
device is operating at the highest load 
or capacity level expected to occur. Op-
erations during periods of startup, 
shutdown, and malfunction shall not 
constitute representative conditions 
for the purpose of a test. The owner or 
operator shall record all process infor-
mation necessary to document the op-
erating conditions during the test. 

(2) Sampling sites shall be selected 
using Method 1 or 1A from appendix A 
of 40 CFR part 60, as appropriate. 

(3) The mass flow rate of either the 
organics or benzene entering and 
exiting the control device shall be de-
termined as follows: 

(i) The time period for the test shall 
not be less than 3 hours during which 

at least 3 stack gas samples are col-
lected. Samples of the vent stream en-
tering and exiting the control device 
shall be collected during the same time 
period. Each sample shall be collected 
over a 1-hour period (e.g., in a tedlar 
bag) to represent a time-integrated 
composite sample. 

(ii) A run shall consist of a 1-hour pe-
riod during the test. For each run: 

(A) The reading from each measure-
ment shall be recorded; 

(B) The volume exhausted shall be 
determined using Method 2, 2A, 2C, or 
2D from appendix A of 40 CFR part 60, 
as appropriate; 

(C) The organic concentration or the 
benzene concentration, as appropriate, 
in the vent stream entering and exiting 
the control shall be determined using 
Method 18 from appendix A of 40 CFR 
part 60. 

(iii) The mass of organics or benzene 
entering and exiting the control device 
during each run shall be calculated as 
follows: 

M
K V

C MWaj
l aj

ai i
i

n

=
⎛

⎝⎜
⎞

⎠⎟=
∑

106
1

M
K V

C MWbj
l bj

bi i
i

n

=
⎛

⎝⎜
⎞

⎠⎟=
∑

106
1

Maj = Mass of organics or benzene in the vent 
stream entering the control device dur-
ing run j, kg (lb). 

Mbj = Mass of organics or benzene in the vent 
stream exiting the control device during 
run j, kg (lb). 

Vaj = Volume of vent stream entering the 
control device during run j, at standard 
conditions, m3 (ft3). 

Vbj = Volume of vent stream exiting the con-
trol device during run j, at standard con-
ditions, m3 (ft3). 

Cai = Organic concentration of compound i or 
the benzene concentration measured in 
the vent stream entering the control de-
vice as determined by Method 18, ppm by 
volume on a dry basis. 

Cbi = Organic concentration of compound i or 
the benzene concentration measured in 
the vent stream exiting the control de-
vice as determined by Method 18, ppm by 
volume on a dry basis. 

MWi = Molecular weight of organic com-
pound i in the vent stream, or the molec-
ular weight of benzene, kg/kg-mol (lb/lb- 
mole). 
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n = Number of organic compounds in the 
vent stream; if benzene reduction effi-
ciency is being demonstrated, then n=1. 

K1 = Conversion factor for molar volume at 
standard conditions (293 K and 760 mm 
Hg (527 R and 14.7 psia)) 

= 0.0416 kg-mol/m3 (0.00118 lb-mol/ft3) 
10¥6=Conversion factor for ppmv. 

(iv) The mass flow rate of organics or 
benzene entering and exiting the con-
trol device shall be calculated as fol-
lows: 

E T

E M T

a aj
j

n

b bj
j

n

−
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

−
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

=

=

∑

∑

M
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1

/
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Where: 
Ea = Mass flow rate of organics or benzene 

entering the control device, kg/hr (lb/hr). 
Eb = Mass flow rate of organics or benzene 

exiting the control device, kg/hr (lb/hr). 
Maj = Mass of organics or benzene in the vent 

stream entering the control device dur-
ing run j, kg (lb). 

M bj = Mass of organics or benzene in the 
vent stream exiting the control device 
during run j, kg (lb). 

T = Total time of all runs, hr. 
n = Number of runs. 

(4) The organic reduction efficiency 
or the benzene reduction efficiency for 
the control device shall be calculated 
as follows: 

R
E E

E
a b

a

=
−

×100

Where: 
R = Total organic reduction of efficiency or 

benzene reduction efficiency for the con-
trol device, percent. 

Eb = Mass flow rate of organics or benzene 
entering the control device, kg/hr (lb/hr). 

Ea = Mass flow rate of organic or benzene 
emitted from the control device, kg/hr 
(lb/hr). 

(j) An owner or operator shall deter-
mine the benzene quantity for the pur-
poses of the calculation required by 
§ 61.342 (c)(3)(ii)(B) according to the 
provisions of paragraph (a) of this sec-
tion, except that the procedures in 
paragraph (a) of this section shall also 

apply to wastes with a water content of 
10 percent or less. 

(k) An owner or operator shall deter-
mine the benzene quantity for the pur-
poses of the calculation required by 
§ 61.342(e)(2) by the following procedure: 

(1) For each waste stream that is not 
controlled for air emissions in accord-
ance with § 61.343. 61.344, 61.345, 61.346, 
61.347, or 61.348(a), as applicable to the 
waste management unit that manages 
the waste, the benzene quantity shall 
be determined as specified in paragraph 
(a) of this section, except that para-
graph (b)(4) of this section shall not 
apply, i.e., the waste quantity for proc-
ess unit turnaround waste is not 
annualized but shall be included in the 
determination of benzene quantity for 
the year in which the waste is gen-
erated for the purposes of the calcula-
tion required by § 61.342(e)(2). 

(2) For each waste stream that is 
controlled for air emissions in accord-
ance with § 61.343. 61.344, 61.345, 61.346, 
61.347, or 61.348(a), as applicable to the 
waste management unit that manages 
the waste, the determination of annual 
waste quantity and flow-weighted an-
nual average benzene concentration 
shall be made at the first applicable lo-
cation as described in paragraphs 
(k)(2)(i), (k)(2)(ii), and (k)(2)(iii) of this 
section and prior to any reduction of 
benzene concentration through vola-
tilization of the benzene, using the 
methods given in (k)(2)(iv) and (k)(2)(v) 
of this section. 

(i) Where the waste stream enters the 
first waste management unit not com-
plying with §§ 61.343, 61.344, 61.345, 
61.346, 61.347, and 61.348(a) that are ap-
plicable to the waste management 
unit, 

(ii) For each waste stream that is 
managed or treated only in compliance 
with §§ 61.343 through 61.348(a) up to the 
point of final direct discharge from the 
facility, the determination of benzene 
quantity shall be prior to any reduc-
tion of benzene concentration through 
volatilization of the benzene, or 

(iii) For wastes managed in units 
controlled for air emissions in accord-
ance with §§ 61.343, 61.344, 61.345, 61.346, 
61.347, and 61.348(a), and then trans-
ferred offsite, facilities shall use the 
first applicable offsite location as de-
scribed in paragraphs (k)(2)(i) and 
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(k)(2)(ii) of this section if they have 
documentation from the offsite facility 
of the benzene quantity at this loca-
tion. Facilities without this docu-
mentation for offsite wastes shall use 
the benzene quantity determined at the 
point where the transferred waste 
leaves the facility. 

(iv) Annual waste quantity shall be 
determined using the procedures in 
paragraphs (b)(5), (6), or (7) of this sec-
tion, and 

(v) The flow-weighted annual average 
benzene concentration shall be deter-
mined using the procedures in para-
graphs (c)(2) or (3) of this section. 

(3) The benzene quantity in a waste 
stream that is generated less than one 
time per year, including process unit 
turnaround waste, shall be included in 
the determination of benzene quantity 
as determined in paragraph (k)(6) of 
this section for the year in which the 
waste is generated. The benzene quan-
tity in this waste stream shall not be 
annualized or averaged over the time 
interval between the activities that re-
sulted in generation of the waste for 
purposes of determining benzene quan-
tity as determined in paragraph (k)(6) 
of this section. 

(4) The benzene in waste entering an 
enhanced biodegradation unit, as de-
fined in § 61.348(b)(2)(ii)(B), shall not be 
included in the determination of ben-
zene quantity, determined in paragraph 
(k)(6) of this section, if the following 
conditions are met: 

(i) The benzene concentration for 
each waste stream entering the en-
hanced biodegradation unit is less than 
10 ppmw on a flow-weighted annual av-
erage basis, and 

(ii) All prior waste management 
units managing the waste comply with 
§§ 61.343, 61.344, 61.345, 61.346, 61.347 and 
61.348(a). 

(5) The benzene quantity for each 
waste stream in paragraph (k)(2) of this 
section shall be determined by multi-
plying the annual waste quantity of 
each waste stream times its flow- 
weighted annual average benzene con-
centration. 

(6) The total benzene quantity for the 
purposes of the calculation required by 
§ 61.342(e)(2) shall be determined by 
adding together the benzene quantities 
determined in paragraphs (k)(1) and 

(k)(5) of this section for each applicable 
waste stream. 

(7) If the benzene quantity deter-
mined in paragraph (6) of this section 
exceeds 6.0 Mg/yr (6.6 ton/yr) only be-
cause of multiple counting of the ben-
zene quantity for a waste stream, the 
owner or operator may use the fol-
lowing procedures for the purposes of 
the calculation required by 
§ 61.342(e)(2): 

(i) Determine which waste manage-
ment units are involved in the multiple 
counting of benzene; 

(ii) Determine the quantity of ben-
zene that is emitted, recovered, or re-
moved from the affected units identi-
fied in paragraph (k)(7)(i) of this sec-
tion, or destroyed in the units if appli-
cable, using either direct measure-
ments or the best available estimation 
techniques developed or approved by 
the Administrator. 

(iii) Adjust the benzene quantity to 
eliminate the multiple counting of ben-
zene based on the results from para-
graph (k)(7)(ii) of this section and de-
termine the total benzene quantity for 
the purposes of the calculation re-
quired by § 61.342(e)(2). 

(iv) Submit in the annual report re-
quired under § 61.357(a) a description of 
the methods used and the resulting cal-
culations for the alternative procedure 
under paragraph (k)(7) of this section, 
the benzene quantity determination 
from paragraph (k)(6) of this section, 
and the adjusted benzene quantity de-
termination from paragraph (k)(7)(iii) 
of this section. 

[55 FR 8346, Mar. 7, 1990; 55 FR 12444, Apr. 3, 
1990, as amended at 55 FR 37231, Sept. 10, 
1990; 58 FR 3099, Jan. 7, 1993; 65 FR 62160, Oct. 
17, 2000] 

§ 61.356 Recordkeeping requirements. 
(a) Each owner or operator of a facil-

ity subject to the provisions of this 
subpart shall comply with the record-
keeping requirements of this section. 
Each record shall be maintained in a 
readily accessible location at the facil-
ity site for a period not less than two 
years from the date the information is 
recorded unless otherwise specified. 

(b) Each owner or operator shall 
maintain records that identify each 
waste stream at the facility subject to 
this subpart, and indicate whether or 
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not the waste stream is controlled for 
benzene emissions in accordance with 
this subpart. In addition the owner or 
operator shall maintain the following 
records: 

(1) For each waste stream not con-
trolled for benzene emissions in accord-
ance with this subpart, the records 
shall include all test results, measure-
ments, calculations, and other docu-
mentation used to determine the fol-
lowing information for the waste 
stream: waste stream identification, 
water content, whether or not the 
waste stream is a process wastewater 
stream, annual waste quantity, range 
of benzene concentrations, annual av-
erage flow-weighted benzene con-
centration, and annual benzene quan-
tity. 

(2) For each waste stream exempt 
from § 61.342(c)(1) in accordance with 
§ 61.342(c)(3), the records shall include: 

(i) All measurements, calculations, 
and other documentation used to deter-
mine that the continuous flow of proc-
ess wastewater is less than 0.02 liters 
(0.005 gallons) per minute or the annual 
waste quantity of process wastewater 
is less than 10 Mg/yr (11 ton/yr) in ac-
cordance with § 61.342(c)(3)(i), or 

(ii) All measurements, calculations, 
and other documentation used to deter-
mine that the sum of the total annual 
benzene quantity in all exempt waste 
streams does not exceed 2.0 Mg/yr (2.2 
ton/yr) in accordance with 
§ 61.342(c)(3)(ii). 

(3) For each facility where process 
wastewater streams are controlled for 
benzene emissions in accordance with 
§ 61.342(d) of this subpart, the records 
shall include for each treated process 
wastewater stream all measurements, 
calculations, and other documentation 
used to determine the annual benzene 
quantity in the process wastewater 
stream exiting the treatment process. 

(4) For each facility where waste 
streams are controlled for benzene 
emissions in accordance with § 61.342(e), 
the records shall include for each waste 
stream all measurements, including 
the locations of the measurements, cal-
culations, and other documentation 
used to determine that the total ben-
zene quantity does not exceed 6.0 Mg/yr 
(6.6 ton/yr). 

(5) For each facility where the annual 
waste quantity for process unit turn-
around waste is determined in accord-
ance with § 61.355(b)(5), the records 
shall include all test results, measure-
ments, calculations, and other docu-
mentation used to determine the fol-
lowing information: identification of 
each process unit at the facility that 
undergoes turnarounds, the date of the 
most recent turnaround for each proc-
ess unit, identification of each process 
unit turnaround waste, the water con-
tent of each process unit turnaround 
waste, the annual waste quantity de-
termined in accordance with 
§ 61.355(b)(5), the range of benzene con-
centrations in the waste, the annual 
average flow-weighted benzene con-
centration of the waste, and the annual 
benzene quantity calculated in accord-
ance with § 61.355(a)(1)(iii) of this sec-
tion. 

(6) For each facility where waste-
water streams are controlled for ben-
zene emissions in accordance with 
§ 61.348(b)(2), the records shall include 
all measurements, calculations, and 
other documentation used to determine 
the annual benzene content of the 
waste streams and the total annual 
benzene quantity contained in all 
waste streams managed or treated in 
exempt waste management units. 

(c) An owner or operator transferring 
waste off-site to another facility for 
treatment in accordance with § 61.342(f) 
shall maintain documentation for each 
offsite waste shipment that includes 
the following information: Date waste 
is shipped offsite, quantity of waste 
shipped offsite, name and address of 
the facility receiving the waste, and a 
copy of the notice sent with the waste 
shipment. 

(d) An owner or operator using con-
trol equipment in accordance with 
§§ 61.343 through 61.347 shall maintain 
engineering design documentation for 
all control equipment that is installed 
on the waste management unit. The 
documentation shall be retained for 
the life of the control equipment. If a 
control device is used, then the owner 
or operator shall maintain the control 
device records required by paragraph 
(f) of this section. 
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(e) An owner or operator using a 
treatment process or wastewater treat-
ment system unit in accordance with 
§ 61.348 of this subpart shall maintain 
the following records. The documenta-
tion shall be retained for the life of the 
unit. 

(1) A statement signed and dated by 
the owner or operator certifying that 
the unit is designed to operate at the 
documented performance level when 
the waste stream entering the unit is 
at the highest waste stream flow rate 
and benzene content expected to occur. 

(2) If engineering calculations are 
used to determine treatment process or 
wastewater treatment system unit per-
formance, then the owner or operator 
shall maintain the complete design 
analysis for the unit. The design anal-
ysis shall include for example the fol-
lowing information: Design specifica-
tions, drawings, schematics, piping and 
instrumentation diagrams, and other 
documentation necessary to dem-
onstrate the unit performance. 

(3) If performance tests are used to 
determine treatment process or waste-
water treatment system unit perform-
ance, then the owner or operator shall 
maintain all test information nec-
essary to demonstrate the unit per-
formance. 

(i) A description of the unit including 
the following information: type of 
treatment process; manufacturer name 
and model number; and for each waste 
stream entering and exiting the unit, 
the waste stream type (e.g., process 
wastewater, sludge, slurry, etc.), and 
the design flow rate and benzene con-
tent. 

(ii) Documentation describing the 
test protocol and the means by which 
sampling variability and analytical 
variability were accounted for in the 
determination of the unit performance. 
The description of the test protocol 
shall include the following informa-
tion: sampling locations, sampling 
method, sampling frequency, and ana-
lytical procedures used for sample 
analysis. 

(iii) Records of unit operating condi-
tions during each test run including all 
key process parameters. 

(iv) All test results. 
(4) If a control device is used, then 

the owner or operator shall maintain 

the control device records required by 
paragraph (f) of this section. 

(f) An owner or operator using a 
closed-vent system and control device 
in accordance with § 61.349 of this sub-
part shall maintain the following 
records. The documentation shall be 
retained for the life of the control de-
vice. 

(1) A statement signed and dated by 
the owner or operator certifying that 
the closed-vent system and control de-
vice is designed to operate at the docu-
mented performance level when the 
waste management unit vented to the 
control device is or would be operating 
at the highest load or capacity ex-
pected to occur. 

(2) If engineering calculations are 
used to determine control device per-
formance in accordance with § 61.349(c), 
then a design analysis for the control 
device that includes for example: 

(i) Specifications, drawings, sche-
matics, and piping and instrumenta-
tion diagrams prepared by the owner or 
operator, or the control device manu-
facturer or vendor that describe the 
control device design based on accept-
able engineering texts. The design 
analysis shall address the following 
vent stream characteristics and con-
trol device operating parameters: 

(A) For a thermal vapor incinerator, 
the design analysis shall consider the 
vent stream composition, constituent 
concentrations, and flow rate. The de-
sign analysis shall also establish the 
design minimum and average tempera-
ture in the combustion zone and the 
combustion zone residence time. 

(B) For a catalytic vapor incinerator, 
the design analysis shall consider the 
vent stream composition, constituent 
concentrations, and flow rate. The de-
sign analysis shall also establish the 
design minimum and average tempera-
tures across the catalyst bed inlet and 
outlet. 

(C) For a boiler or process heater, the 
design analysis shall consider the vent 
stream composition, constituent con-
centrations, and flow rate. The design 
analysis shall also establish the design 
minimum and average flame zone tem-
peratures, combustion zone residence 
time, and description of method and lo-
cation where the vent stream is intro-
duced into the flame zone. 
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(D) For a flare, the design analysis 
shall consider the vent stream com-
position, constituent concentrations, 
and flow rate. The design analysis shall 
also consider the requirements speci-
fied in 40 CFR 60.18. 

(E) For a condenser, the design anal-
ysis shall consider the vent stream 
composition, constituent concentra-
tion, flow rate, relative humidity, and 
temperature. The design analysis shall 
also establish the design outlet organic 
compound concentration level or the 
design outlet benzene concentration 
level, design average temperature of 
the condenser exhaust vent stream, 
and the design average temperatures of 
the coolant fluid at the condenser inlet 
and outlet. 

(F) For a carbon adsorption system 
that regenerates the carbon bed di-
rectly on-site in the control device 
such as a fixed-bed adsorber, the design 
analysis shall consider the vent stream 
composition, constituent concentra-
tion, flow rate, relative humidity, and 
temperature. The design analysis shall 
also establish the design exhaust vent 
stream organic compound concentra-
tion level or the design exhaust vent 
stream benzene concentration level, 
number and capacity of carbon beds, 
type and working capacity of activated 
carbon used for carbon beds, design 
total steam flow over the period of 
each complete carbon bed regeneration 
cycle, duration of the carbon bed 
steaming and cooling/drying cycles, de-
sign carbon bed temperature after re-
generation, design carbon bed regen-
eration time, and design service life of 
carbon. 

(G) For a carbon adsorption system 
that does not regenerate the carbon 
bed directly on-site in the control de-
vice, such as a carbon canister, the de-
sign analysis shall consider the vent 
stream composition, constituent con-
centration, flow rate, relative humid-
ity, and temperature. The design anal-
ysis shall also establish the design ex-
haust vent stream organic compound 
concentration level or the design ex-
haust vent stream benzene concentra-
tion level, capacity of carbon bed, type 
and working capacity of activated car-
bon used for carbon bed, and design 
carbon replacement interval based on 
the total carbon working capacity of 

the control device and source operating 
schedule. 

(H) For a control device subject to 
the requirements of § 61.349(a)(2)(iv), 
the design analysis shall consider the 
vent stream composition, constituent 
concentration, and flow rate. The de-
sign analysis shall also include all of 
the information submitted under 
§ 61.349 (a)(2)(iv). 

(ii) [Reserved] 
(3) If performance tests are used to 

determine control device performance 
in accordance with § 61.349(c) of this 
subpart: 

(i) A description of how it is deter-
mined that the test is conducted when 
the waste management unit or treat-
ment process is operating at the high-
est load or capacity level. This descrip-
tion shall include the estimated or de-
sign flow rate and organic content of 
each vent stream and definition of the 
acceptable operating ranges of key 
process and control parameters during 
the test program. 

(ii) A description of the control de-
vice including the type of control de-
vice, control device manufacturer’s 
name and model number, control de-
vice dimensions, capacity, and con-
struction materials. 

(iii) A detailed description of sam-
pling and monitoring procedures, in-
cluding sampling and monitoring loca-
tions in the system, the equipment to 
be used, sampling and monitoring fre-
quency, and planned analytical proce-
dures for sample analysis. 

(iv) All test results. 
(g) An owner or operator shall main-

tain a record for each visual inspection 
required by §§ 61.343 through 61.347 of 
this subpart that identifies a problem 
(such as a broken seal, gap or other 
problem) which could result in benzene 
emissions. The record shall include the 
date of the inspection, waste manage-
ment unit and control equipment loca-
tion where the problem is identified, a 
description of the problem, a descrip-
tion of the corrective action taken, and 
the date the corrective action was com-
pleted. 

(h) An owner or operator shall main-
tain a record for each test of no detect-
able emissions required by §§ 61.343 
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through 61.347 and § 61.349 of this sub-
part. The record shall include the fol-
lowing information: date the test is 
performed, background level measured 
during test, and maximum concentra-
tion indicated by the instrument read-
ing measured for each potential leak 
interface. If detectable emissions are 
measured at a leak interface, then the 
record shall also include the waste 
management unit, control equipment, 
and leak interface location where de-
tectable emissions were measured, a 
description of the problem, a descrip-
tion of the corrective action taken, and 
the date the corrective action was com-
pleted. 

(i) For each treatment process and 
wastewater treatment system unit op-
erated to comply with § 61.348, the 
owner or operator shall maintain docu-
mentation that includes the following 
information regarding the unit oper-
ation: 

(1) Dates of startup and shutdown of 
the unit. 

(2) If measurements of waste stream 
benzene concentration are performed 
in accordance with § 61.354(a)(1) of this 
subpart, the owner or operator shall 
maintain records that include date 
each test is performed and all test re-
sults. 

(3) If a process parameter is continu-
ously monitored in accordance with 
§ 61.354(a)(2) of this subpart, the owner 
or operator shall maintain records that 
include a description of the operating 
parameter (or parameters) to be mon-
itored to ensure that the unit will be 
operated in conformance with these 
standards and the unit’s design speci-
fications, and an explanation of the cri-
teria used for selection of that param-
eter (or parameters). This documenta-
tion shall be kept for the life of the 
unit. 

(4) If measurements of waste stream 
benzene concentration are performed 
in accordance with § 61.354(b), the 
owner or operator shall maintain 
records that include the date each test 
is performed and all test results. 

(5) Periods when the unit is not oper-
ated as designed. 

(j) For each control device, the owner 
or operator shall maintain documenta-
tion that includes the following infor-

mation regarding the control device 
operation: 

(1) Dates of startup and shutdown of 
the closed-vent system and control de-
vice. 

(2) A description of the operating pa-
rameter (or parameters) to be mon-
itored to ensure that the control device 
will be operated in conformance with 
these standards and the control de-
vice’s design specifications and an ex-
planation of the criteria used for selec-
tion of that parameter (or parameters). 
This documentation shall be kept for 
the life of the control device. 

(3) Periods when the closed-vent sys-
tem and control device are not oper-
ated as designed including all periods 
and the duration when: 

(i) Any valve car-seal or closure 
mechanism required under 
§ 61.349(a)(1)(ii) is broken or the by-pass 
line valve position has changed. 

(ii) The flow monitoring devices re-
quired under § 61.349(a)(1)(ii) indicate 
that vapors are not routed to the con-
trol device as required. 

(4) If a thermal vapor incinerator is 
used, then the owner or operator shall 
maintain continuous records of the 
temperature of the gas stream in the 
combustion zone of the incinerator and 
records of all 3-hour periods of oper-
ation during which the average tem-
perature of the gas stream in the com-
bustion zone is more than 28 °C (50 °F) 
below the design combustion zone tem-
perature. 

(5) If a catalytic vapor incinerator is 
used, then the owner or operator shall 
maintain continuous records of the 
temperature of the gas stream both up-
stream and downstream of the catalyst 
bed of the incinerator, records of all 3- 
hour periods of operation during which 
the average temperature measured be-
fore the catalyst bed is more than 28 °C 
(50 °F) below the design gas stream 
temperature, and records of all 3-hour 
periods of operation during which the 
average temperature difference across 
the catalyst bed is less than 80 percent 
of the design temperature difference. 

(6) If a boiler or process heater is 
used, then the owner or operator shall 
maintain records of each occurrence 
when there is a change in the location 
at which the vent stream is introduced 
into the flame zone as required by 
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§ 61.349(a)(2)(i)(C). For a boiler or proc-
ess heater having a design heat input 
capacity less than 44 MW (150 × 106 
BTU/hr), the owner or operator shall 
maintain continuous records of the 
temperature of the gas stream in the 
combustion zone of the boiler or proc-
ess heater and records of all 3-hour pe-
riods of operation during which the av-
erage temperature of the gas stream in 
the combustion zone is more than 28 °C 
(50 °F) below the design combustion 
zone temperature. For a boiler or proc-
ess heater having a design heat input 
capacity greater than or equal to 44 
MW (150 × 106 BTU/hr), the owner or op-
erator shall maintain continuous 
records of the parameter(s) monitored 
in accordance with the requirements of 
§ 61.354(c)(5). 

(7) If a flare is used, then the owner 
or operator shall maintain continuous 
records of the flare pilot flame moni-
toring and records of all periods during 
which the pilot flame is absent. 

(8) If a condenser is used, then the 
owner or operator shall maintain 
records from the monitoring device of 
the parameters selected to be mon-
itored in accordance with § 61.354(c)(6). 
If concentration of organics or con-
centration of benzene in the control de-
vice outlet gas stream is monitored, 
then the owner or operator shall record 
all 3-hour periods of operation during 
which the concentration of organics or 
the concentration of benzene in the ex-
haust stream is more than 20 percent 
greater than the design value. If the 
temperature of the condenser exhaust 
stream and coolant fluid is monitored, 
then the owner or operator shall record 
all 3-hour periods of operation during 
which the temperature of the con-
denser exhaust vent stream is more 
than 6 °C (11 °F) above the design aver-
age exhaust vent stream temperature, 
or the temperature of the coolant fluid 
exiting the condenser is more than 6 °C 
(11 °F) above the design average cool-
ant fluid temperature at the condenser 
outlet. 

(9) If a carbon adsorber is used, then 
the owner or operator shall maintain 
records from the monitoring device of 
the concentration of organics or the 
concentration of benzene in the control 
device outlet gas stream. If the con-
centration of organics or the con-

centration of benzene in the control de-
vice outlet gas stream is monitored, 
then the owner or operator shall record 
all 3-hour periods of operation during 
which the concentration of organics or 
the concentration of benzene in the ex-
haust stream is more than 20 percent 
greater than the design value. If the 
carbon bed regeneration interval is 
monitored, then the owner or operator 
shall record each occurrence when the 
vent stream continues to flow through 
the control device beyond the predeter-
mined carbon bed regeneration time. 

(10) If a carbon adsorber that is not 
regenerated directly on site in the con-
trol device is used, then the owner or 
operator shall maintain records of 
dates and times when the control de-
vice is monitored, when breakthrough 
is measured, and shall record the date 
and time then the existing carbon in 
the control device is replaced with 
fresh carbon. 

(11) If an alternative operational or 
process parameter is monitored for a 
control device, as allowed in § 61.354(e) 
of this subpart, then the owner or oper-
ator shall maintain records of the con-
tinuously monitored parameter, in-
cluding periods when the device is not 
operated as designed. 

(12) If a control device subject to the 
requirements of § 61.349(a)(2)(iv) is used, 
then the owner or operator shall main-
tain records of the parameters that are 
monitored and each occurrence when 
the parameters monitored are outside 
the range of values specified in 
§ 61.349(a)(2)(iv)(C), or other records as 
specified by the Administrator. 

(k) An owner or operator who elects 
to install and operate the control 
equipment in § 61.351 of this subpart 
shall comply with the recordkeeping 
requirements in 40 CFR 60.115b. 

(l) An owner or operator who elects 
to install and operate the control 
equipment in § 61.352 of this subpart 
shall maintain records of the following: 

(1) The date, location, and corrective 
action for each visual inspection re-
quired by 40 CFR 60.693–2(a)(5), during 
which a broken seal, gap, or other 
problem is identified that could result 
in benzene emissions. 

(2) Results of the seal gap measure-
ments required by 40 CFR 60.693–2(a). 
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(m) If a system is used for emission 
control that is maintained at a pres-
sure less than atmospheric pressure 
with openings to provide dilution air, 
then the owner or operator shall main-
tain records of the monitoring device 
and records of all periods during which 
the pressure in the unit is operated at 
a pressure that is equal to or greater 
than atmospheric pressure. 

(n) Each owner or operator using a 
total enclosure to comply with control 
requirements for tanks in § 61.343 or the 
control requirements for containers in 
§ 61.345 must keep the records required 
in paragraphs (n)(1) and (2) of this sec-
tion. Owners or operators may use 
records as required in 40 CFR 
264.1089(b)(2)(iv) or 40 CFR 
265.1090(b)(2)(iv) for a tank or as re-
quired in 40 CFR 264.1089(d)(1) or 40 
CFR 265.1090(d)(1) for a container to 
meet the recordkeeping requirement in 
paragraph (n)(1) of this section. The 
owner or operator must make the 
records of each verification of a total 
enclosure available for inspection upon 
request. 

(1) Records of the most recent set of 
calculations and measurements per-
formed to verify that the enclosure 
meets the criteria of a permanent total 
enclosure as specified in ‘‘Procedure 
T—Criteria for and Verification of a 
Permanent or Temporary Total Enclo-
sure’’ in 40 CFR 52.741, appendix B; 

(2) Records required for a closed-vent 
system and control device according to 
the requirements in paragraphs (d) (f), 
and (j) of this section. 

[55 FR 8346, Mar. 7, 1990; 55 FR 12444, Apr. 3, 
1990; 55 FR 18331, May 2, 1990, as amended at 
58 FR 3103, Jan. 7, 1993; 65 FR 62161, Oct. 17, 
2000; 67 FR 68533, Nov. 12, 2002] 

§ 61.357 Reporting requirements. 
(a) Each owner or operator of a chem-

ical plant, petroleum refinery, coke by- 
product recovery plant, and any facil-
ity managing wastes from these indus-
tries shall submit to the Administrator 
within 90 days after January 7, 1993, or 
by the initial startup for a new source 
with an initial startup after the effec-
tive date, a report that summarizes the 
regulatory status of each waste stream 
subject to § 61.342 and is determined by 
the procedures specified in § 61.355(c) to 
contain benzene. Each owner or oper-

ator subject to this subpart who has no 
benzene onsite in wastes, products, by- 
products, or intermediates shall submit 
an initial report that is a statement to 
this effect. For all other owners or op-
erators subject to this subpart, the re-
port shall include the following infor-
mation: 

(1) Total annual benzene quantity 
from facility waste determined in ac-
cordance with § 61.355(a) of this sub-
part. 

(2) A table identifying each waste 
stream and whether or not the waste 
stream will be controlled for benzene 
emissions in accordance with the re-
quirements of this subpart. 

(3) For each waste stream identified 
as not being controlled for benzene 
emissions in accordance with the re-
quirements of this subpart the fol-
lowing information shall be added to 
the table: 

(i) Whether or not the water content 
of the waste stream is greater than 10 
percent; 

(ii) Whether or not the waste stream 
is a process wastewater stream, prod-
uct tank drawdown, or landfill leach-
ate; 

(iii) Annual waste quantity for the 
waste stream; 

(iv) Range of benzene concentrations 
for the waste stream; 

(v) Annual average flow-weighted 
benzene concentration for the waste 
stream; and 

(vi) Annual benzene quantity for the 
waste stream. 

(4) The information required in para-
graphs (a) (1), (2), and (3) of this section 
should represent the waste stream 
characteristics based on current con-
figuration and operating conditions. 
An owner or operator only needs to list 
in the report those waste streams that 
contact materials containing benzene. 
The report does not need to include a 
description of the controls to be in-
stalled to comply with the standard or 
other information required in § 61.10(a). 

(b) If the total annual benzene quan-
tity from facility waste is less than 1 
Mg/yr (1.1 ton/yr), then the owner or 
operator shall submit to the Adminis-
trator a report that updates the infor-
mation listed in paragraphs (a)(1) 
through (a)(3) of this section whenever 
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there is a change in the process gener-
ating the waste stream that could 
cause the total annual benzene quan-
tity from facility waste to increase to 
1 Mg/yr (1.1 ton/yr) or more. 

(c) If the total annual benzene quan-
tity from facility waste is less than 10 
Mg/yr (11 ton/yr) but is equal to or 
greater than 1 Mg/yr (1.1 ton/yr), then 
the owner or operator shall submit to 
the Administrator a report that up-
dates the information listed in para-
graphs (a)(1) through (a)(3) of this sec-
tion. The report shall be submitted an-
nually and whenever there is a change 
in the process generating the waste 
stream that could cause the total an-
nual benzene quantity from facility 
waste to increase to 10 Mg/yr (11 ton/yr) 
or more. If the information in the an-
nual report required by paragraphs 
(a)(1) through (a)(3) of this section is 
not changed in the following year, the 
owner or operator may submit a state-
ment to that effect. 

(d) If the total annual benzene quan-
tity from facility waste is equal to or 
greater than 10 Mg/yr (11 ton/yr), then 
the owner or operator shall submit to 
the Administrator the following re-
ports: 

(1) Within 90 days after January 7, 
1993, unless a waiver of compliance 
under § 61.11 of this part is granted, or 
by the date of initial startup for a new 
source with an initial startup after the 
effective date, a certification that the 
equipment necessary to comply with 
these standards has been installed and 
that the required initial inspections or 
tests have been carried out in accord-
ance with this subpart. If a waiver of 
compliance is granted under § 61.11, the 
certification of equipment necessary to 
comply with these standards shall be 
submitted by the date the waiver of 
compliance expires. 

(2) Beginning on the date that the 
equipment necessary to comply with 
these standards has been certified in 
accordance with paragraph (d)(1) of 
this section, the owner or operator 
shall submit annually to the Adminis-
trator a report that updates the infor-
mation listed in paragraphs (a)(1) 
through (a)(3) of this section. If the in-
formation in the annual report re-
quired by paragraphs (a)(1) through 
(a)(3) of this section is not changed in 

the following year, the owner or oper-
ator may submit a statement to that 
effect. 

(3) If an owner or operator elects to 
comply with the requirements of 
§ 61.342(c)(3)(ii), then the report re-
quired by paragraph (d)(2) of this sec-
tion shall include a table identifying 
each waste stream chosen for exemp-
tion and the total annual benzene 
quantity in these exempted streams. 

(4) If an owner or operator elects to 
comply with the alternative require-
ments of § 61.342(d) of this subpart, then 
he shall include in the report required 
by paragraph (d)(2) of this section a 
table presenting the following informa-
tion for each process wastewater 
stream: 

(i) Whether or not the process waste-
water stream is being controlled for 
benzene emissions in accordance with 
the requirements of this subpart; 

(ii) For each process wastewater 
stream identified as not being con-
trolled for benzene emissions in accord-
ance with the requirements of this sub-
part, the table shall report the fol-
lowing information for the process 
wastewater stream as determined at 
the point of waste generation: annual 
waste quantity, range of benzene con-
centrations, annual average flow- 
weighted benzene concentration, and 
annual benzene quantity; 

(iii) For each process wastewater 
stream identified as being controlled 
for benzene emissions in accordance 
with the requirements of this subpart, 
the table shall report the following in-
formation for the process wastewater 
stream as determined at the exit to the 
treatment process: Annual waste quan-
tity, range of benzene concentrations, 
annual average flow-weighted benzene 
concentration, and annual benzene 
quantity. 

(5) If an owner or operator elects to 
comply with the alternative require-
ments of § 61.342(e), then the report re-
quired by paragraph (d)(2) of this sec-
tion shall include a table presenting 
the following information for each 
waste stream: 

(i) For each waste stream identified 
as not being controlled for benzene 
emissions in accordance with the re-
quirements of this subpart; the table 
shall report the following information 
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for the waste stream as determined at 
the point of waste generation: annual 
waste quantity, range of benzene con-
centrations, annual average flow- 
weighted benzene concentration, and 
annual benzene quantity; 

(ii) For each waste stream identified 
as being controlled for benzene emis-
sions in accordance with the require-
ments of this subpart; the table shall 
report the following information for 
the waste stream as determined at the 
applicable location described in 
§ 61.355(k)(2): Annual waste quantity, 
range of benzene concentrations, an-
nual average flow-weighted benzene 
concentration, and annual benzene 
quantity. 

(6) Beginning 3 months after the date 
that the equipment necessary to com-
ply with these standards has been cer-
tified in accordance with paragraph 
(d)(1) of this section, the owner or oper-
ator shall submit quarterly to the Ad-
ministrator a certification that all of 
the required inspections have been car-
ried out in accordance with the re-
quirements of this subpart. 

(7) Beginning 3 months after the date 
that the equipment necessary to com-
ply with these standards has been cer-
tified in accordance with paragraph 
(d)(1) of this section, the owner or oper-
ator shall submit a report quarterly to 
the Administrator that includes: 

(i) If a treatment process or waste-
water treatment system unit is mon-
itored in accordance with § 61.354(a)(1) 
of this subpart, then each period of op-
eration during which the concentration 
of benzene in the monitored waste 
stream exiting the unit is equal to or 
greater than 10 ppmw. 

(ii) If a treatment process or waste-
water treatment system unit is mon-
itored in accordance with § 61.354(a)(2) 
of this subpart, then each 3-hour period 
of operation during which the average 
value of the monitored parameter is 
outside the range of acceptable values 
or during which the unit is not oper-
ating as designed. 

(iii) If a treatment process or waste-
water treatment system unit is mon-
itored in accordance with § 61.354(b), 
then each period of operation during 
which the flow-weighted annual aver-
age concentration of benzene in the 
monitored waste stream entering the 

unit is equal to or greater than 10 
ppmw and/or the total annual benzene 
quantity is equal to or greater than 1.0 
mg/yr. 

(iv) For a control device monitored 
in accordance with § 61.354(c) of this 
subpart, each period of operation mon-
itored during which any of the fol-
lowing conditions occur, as applicable 
to the control device: 

(A) Each 3-hour period of operation 
during which the average temperature 
of the gas stream in the combustion 
zone of a thermal vapor incinerator, as 
measured by the temperature moni-
toring device, is more than 28 °C (50 °F) 
below the design combustion zone tem-
perature. 

(B) Each 3-hour period of operation 
during which the average temperature 
of the gas stream immediately before 
the catalyst bed of a catalytic vapor 
incinerator, as measured by the tem-
perature monitoring device, is more 
than 28 °C (50 °F) below the design gas 
stream temperature, and any 3-hour 
period during which the average tem-
perature difference across the catalyst 
bed (i.e., the difference between the 
temperatures of the gas stream imme-
diately before and after the catalyst 
bed), as measured by the temperature 
monitoring device, is less than 80 per-
cent of the design temperature dif-
ference. 

(C) Each 3-hour period of operation 
during which the average temperature 
of the gas stream in the combustion 
zone of a boiler or process heater hav-
ing a design heat input capacity less 
than 44 MW (150 × 106 BTU/hr), as 
mesured by the temperature moni-
toring device, is more than 28 °C (50 °F) 
below the design combustion zone tem-
perature. 

(D) Each 3-hour period of operation 
during which the average concentra-
tion of organics or the average con-
centration of benzene in the exhaust 
gases from a carbon adsorber, con-
denser, or other vapor recovery system 
is more than 20 percent greater than 
the design concentration level of 
organics or benzene in the exhaust gas. 

(E) Each 3-hour period of operation 
during which the temperature of the 
condenser exhaust vent stream is more 
than 6 °C (11 °F) above the design aver-
age exhaust vent stream temperature, 
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or the temperature of the coolant fluid 
exiting the condenser is more than 6 °C 
(11 °F) above the design average cool-
ant fluid temperature at the condenser 
outlet. 

(F) Each period in which the pilot 
flame of a flare is absent. 

(G) Each occurrence when there is a 
change in the location at which the 
vent stream is introduced into the 
flame zone of a boiler or process heater 
as required by § 61.349(a)(2)(i)(C) of this 
subpart. 

(H) Each occurrence when the carbon 
in a carbon adsorber system that is re-
generated directly on site in the con-
trol device is not regenerated at the 
predetermined carbon bed regeneration 
time. 

(I) Each occurrence when the carbon 
in a carbon adsorber system that is not 
regenerated directly on site in the con-
trol device is not replaced at the pre-
determined interval specified in 
§ 61.354(c) of this subpart. 

(J) Each 3-hour period of operation 
during which the parameters mon-
itored are outside the range of values 
specified in § 61.349(a)(2)(iv)(C), or any 
other periods specified by the Adminis-
trator for a control device subject to 
the requirements of § 61.349(a)(2)(iv). 

(v) For a cover and closed-vent sys-
tem monitored in accordance with 
§ 61.354(g), the owner or operator shall 
submit a report quarterly to the Ad-
ministrator that identifies any period 
in which the pressure in the waste 
management unit is equal to or greater 
than atmospheric pressure. 

(8) Beginning one year after the date 
that the equipment necessary to com-
ply with these standards has been cer-
tified in accordance with paragraph 
(d)(1) of this section, the owner or oper-
ator shall submit annually to the Ad-

ministrator a report that summarizes 
all inspections required by §§ 61.342 
through 61.354 during which detectable 
emissions are measured or a problem 
(such as a broken seal, gap or other 
problem) that could result in benzone 
emissions is identified, including infor-
mation about the repairs or corrective 
action taken. 

(e) An owner or operator electing to 
comply with the provisions of §§ 61.351 
or 61.352 of this subpart shall notify the 
Administrator of the alternative stand-
ard selected in the report required 
under § 61.07 or § 61.10 of this part. 

(f) An owner or operator who elects 
to install and operate the control 
equipment in § 61.351 of this subpart 
shall comply with the reporting re-
quirements in 40 CFR 60.115b. 

(g) An owner or operator who elects 
to install and operate the control 
equipment in § 61.352 of this subpart 
shall submit initial and quarterly re-
ports that identify all seal gap meas-
urements, as required in 40 CFR 60.693– 
2(a), that are outside the prescribed 
limits. 

[55 FR 8346, Mar. 7 1990; 55 FR 12444, Apr. 3, 
1990, as amended at 55 FR 37231, Sept. 10, 
1990; 58 FR 3105, Jan. 7, 1993; 65 FR 62161, Oct. 
17, 2000] 

§ 61.358 Delegation of authority. 
(a) In delegating implementation and 

enforcement authority to a State 
under section 112(d) of the Clean Air 
Act, the authorities contained in para-
graph (b) of this section shall be re-
tained by the Administrator and not 
transferred to a State. 

(b) Alternative means of emission 
limitation under § 61.353 of this subpart 
will not be delegated to States. 

§ 61.359 [Reserved] 
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Appendix C 
Engineering Calculations Supporting  

Control Device Performance 
 
The Siemens Water Technologies, Inc. (SWT) Parker, Arizona facility operates three 
carbon adsorbers (WS-1, WS-2, and WS-3), which will treat the vapors from the 
spent carbon storage tanks, recycle water tank and furnace feed tank.  WS-1 treats 
vapors from spent carbon storage tanks T-1, T-2, T-5, T-6 and T-9.  WS-2 treats the 
vapors from hoppers H-1 and H-2. WS-3 treats vapors from furnace feed tank T-18. 
These control devices have been designed as follows: 
 
  

DESIGN 
PARAMETER 

 

 
WS-1 

(T-1,2,5,6,9) 

 
WS-2 

(H-1, H-2) 

 
WS-3 
(T-18) 

 
Maximum Flow Rate (cfm) 
 

 
115 

 
2500 

 
5.9 

 
Inlet Benzene 
Concentration (ppmv) 
 

 
4,540 

 
4 

 
4,540 

 
Relative Humidity (%) 
 

 
50% 

 
50% 

 
50% 

 
Temperature 
 

 
Ambient 

 
Ambient 

 
Ambient 

 
Type of Carbon 

 
Granulated 
Activated  
Carbon 

 
Granulated 
Activated  
Carbon 

 
Granulated 
Activated 
Carbon  

Capacity of Carbon 
Canister (lbs.) 
 

 
4000 

 
4500 

 
1000 

 
Working Capacity of 
Activated Carbon 
 

 
30% 

 
6.5% 

 
30% 

 
Source Operating 
Schedule 
 

 
Continuous 

 
Continuous 

 
Continuous 

 
Theoretical Design Control 
Efficiency (%) 
 

 
100 

 
100 

 
100 

 
Design Carbon 
Replacement Period 
(Days) 
 

 
7.88 

 
100 

 
38 

 
Theoretical Outlet 
Benzene Concentration 
(ppmv) 
 

 
0 

 
0 

 
0 

 
 
Calculations and technical data to support the above design parameters are 
provided below: 
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Flow Rate 
 
The flow rates to WS-1 and WS-3 are based on the actual observed maximum flow 
rates.  The maximum daily flow rates used in the calculations below more accurately 
reflect maximum conditions anticipated during the life of each carbon bed.  The flow 
rate to WS-2 is based on the capacity of fan that pushes the vapors to the control 
device. 
 
Inlet Benzene Concentration 
 
The inlet vent stream composition consists of air, water vapor, and entrained 
hydrocarbon from the spent carbon received at the facility.  In preparing this 
analysis, it is assumed that the total hydrocarbon concentration of the spent carbon 
can be as high as 30%, and that the maximum benzene concentration can be as 
high as 15%. 
 
The inlet benzene concentration for WS-1 is calculated assuming that all of the 
benzene absorbed by the water in contact with spent carbon is liberated in the spent 
carbon storage tanks.  Using the attached isotherm, a 15% benzene concentration 
in the waste would correspond to a 30 ppmw (mg/l) concentration of benzene in the 
water.  The inlet benzene concentration is determined for WS-1 as follows: 
 

  Determine the amount of benzene being liberated from the water in the spent 
carbon storage tanks. 

 
BWS1  =  (FR)(C)(WF)(28.32 L/ft3)(2.2 x 10-6 lb/mg) (60 min/hr) 
 
where: 
 
BWS1  = Amount of Benzene Directed to WS-1 (lb/hr) 
FR = Amount of Slurry Being Added to the Tanks or Vapor  Directed 

to WS-1 (cfm) 
C =  Concentration of Benzene in the Water (30 mg/L) 
WF =  Fraction of Water by Volume in the Slurry(0.50) 

 
BWS1  =  (115 cfm)(30 mg/L)(0.5)(28.32 L/ft3)(2.2 x 10-6 lb/mg)(60 

min/hr) 
 

BWS1  =  6.448 lb/hr 
 

  Determine the concentration of benzene (ppmv) being liberated to WS-1. 
 

CONC =   [(BWS1) / (MWB )]( 1,000,000)] 
                [(FR)(60 min/hr)] / (MVOL)] 

 
where: 
 
CONC  = The Inlet Benzene Concentration to WS-1 (ppmv) 
BWS1  = Amount of Benzene Directed to WS-1 (lb/hr) 
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MWB  = Molecular Weight of Benzene (78.12 lb/lb-mol) 
FR  = Vapor Flow Rate to WS-1 (cfm) 
MVOL  = Molar Volume of Gas (379 ft3/lb-mol) 

 
CONC  = [(6.448 lb/hr) / (78.12 lb/lb-mol )]( 1,000,000)] 
                            [(115 cfm)(60 min/hr)] / (379 ft3/lb-mol)] 

 
CONC  = 4,534 ppmv 

 
For calculation purposes, the concentration of benzene is assumed the same at 
WS-1 and WS-3. 
 
The maximum inlet benzene concentration at WS-2 is assumed to be 4 ppmv.  This 
is based on organic vapor analyzer (OVA) data collected at the site.  To be 
conservative, all hydrocarbon detected is assumed to be benzene. 
 
 
Working Capacity of the Activated Carbon 
 
The working capacity of the carbon is determined using the attached isotherm.  This 
isotherm indicates that the working capacity of WS-1 and WS-3 is approximately 
30% for benzene.  For WS-2, the working capacity is approximately 6.5% for 
benzene. 
 
 
Design Replacement Period 
 
The design replacement period is calculated using the following equation: 
 

Y =                (ACgac / 100)  (Wgac)           . 
      [(Ci - Co) / 106](Qf)(D)(1440 min/day)] 

 
where: 
 
Y  = Carbon Bed Life (days) 
ACgac = Adsorption Capacity of Carbon for Benzene (wt. %) 
Wgac  = Mass of Carbon Bed (lb) 
Ci  = Inlet Concentration Benzene (ppmv) 
Co  = Outlet Concentration Benzene (0 ppmv) 
Qf  = Gas Flow Rate Through Adsorber (cfm) 
D  = Density of Benzene (0.2028 lb/ft3) 

 
 

  Calculate the design carbon replacement period for WS-1 using the above 
equation. 

 
 
Y =                              (30 / 100)(4000 lb)                                     

                            ((4540 - 0) / 106)(115 cfm)(0.2028 lb/ft3)(1440 min/day)) 
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Y =  7.88 days 

 
  Calculate the design carbon replacement period for WS-2 using the above 

equation. 
 
Y =                          (6.5 / 100)(5000 lb)              
         ((80 - 0) / 106)(2500 cfm)(0.2028 lb/ft3)(1440 min/day)) 

 
Y =  100 days 

 
 Calculate the design carbon replacement period for WS-3 using the above 

equation. 
 
Y =                           (30 / 100)(1000 lb)                  
          ((4534 - 0) / 106)(5.9 cfm)(0.2028 lb/ft3)(1440 min/day)) 

 
Y =  38 days 
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CALCULATION OF BENZENE REMOVAL IN THE 
12'-10" OD X 5 HEARTH CARBON REACTIVATION FURNACE (RF-2) 

 
EVOQUA WATER TECHNOLOGIES 

PARKER, AZ FACILITY 
 
 
Assumptions: 
 
 1) Inlet benzene concentration = 150,000 ppmwd. 
 2) Outlet benzene concentration <_ 10 ppmwd. 
 
Given: 
 

1) RF-2 capacity = 1200 lbs/hr dry regenerated carbon. 
 
2) RF-2 carbon residence time = 37.8 minutes total at centershaft speed of 

one revolution per 54 seconds (50% on VFD). 
 
3) Only vapor-phase carbon can contain 15% by weight benzene and is 

subject to 40CFR61, Subpart FF.  Maximum adsorbate loading on vapor-
phase carbon is thirty percent by weight (on-half of loading is benzene).  
Maximum adsorbate loading on liquid-phase carbon is only five percent by 
weight. 

 
4) RF-2 furnace temperature profile during regeneration of vapor-phase 

carbon: 
 
       Gas Temperatures, °F 
 
  Hearth 1         500 
 
  Hearth 2         700 
 
  Hearth 3       1000 
 
  Hearth 4       1400 
 
  Hearth 5       1400 
 
  All temperatures shown are minimum values, actual gas  
  phase temperatures during reactivation of vapor-phase  
  carbons with 30 wt.% adsorbate loading will typically  
  be 100°F to 500°F higher. 
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 5) RF-2 is a 12'10" OD X 5 hearth furnace with a total of  
  356 ft² hearth area:   
 
     Hearth 1 = 60.0 ft²   
     Hearth 2 = 77.0 ft²  
     Hearth 3 = 60.0 ft²         
     Hearth 4 = 77.0 ft² 
     Hearth 5 = 81.5 ft² 
     ─────────────────── 
       Total    = 355.5 ft²   
 
 6) The overall heat transfer coefficient, U, with the  
  units of BTU/hr-ft²-°F can be approximated by Tgas/100  
  in a multiple hearth furnace. 
 
 
Calculate the location in RF-2 when carbon reaches the critical temperature for 
benzene (553°F): 
═══════════════════════════════════════════════════════ 
Inlet benzene mass rate = 1200 lbs/hr X 150,000 ppmwd / 1,000,000 
        = 180 lbs/hr benzene 
 
Outlet benzene mass rate <_ 1200 lbs/hr X 10 ppmwd / 1,000,000  
     <_ 0.012 lbs/hr benzene 
 
Minimum benzene removal = 180 - 0.012 = 179.988 lbs/hr benzene 
        = (180 - 0.012)/180 X 100 = 99.993% 
 
Calculate feed carbon composition: 
────────────────────────────────── 
Feed is 40% by weight water  
Dry feed = 1,200 lbs/hr carbon + 180 lbs/hr benzene + 180 lbs/hr "other" adsorbate"  
  = 1,560 lbs/hr  
Wet feed = 1,560/.60 = 2,600 lbs/hr 
Water in feed = 2,600 - 1,560 = 1,040 lbs/hr 
 
 
Hearth 1:      hearth area = 60 ft², gas temp. = 500°F 
─────────────────────────────────────────────────────── 
Heat transfer to bed required to heat carbon, benzene and water to 134°F  
 
 Qbed = U · A · ΔT  
 
                                                  [(500-60) - (500-134)]  
                     = 500/100 · 60 · ─────────────── 
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                                                 ln [(500-60)/(500-134)] 
           = 5 · 60 · [(440 - 366) / ln (440/366)] 
 
           = 5 BTU/hr-ft²-°F · 60 ft² · 401.9°F 
 
          = 120,560 BTU/hr 
 
Heat carbon, benzene, "other" adsorbate and water to 134°F: 
 
 Qc = W · Cp · ΔT 
       = 1200 lbs/hr · 0.33 BTU/lb-°F · (134-60)°F 
       = 29,304 BTU/hr for carbon  
 
 Qb = W · Cp · ΔT 
       = 180 lbs/hr · 0.50 BTU/lb-°F · (134-60)°F 
       = 6,660 BTU/hr for benzene 
 
 Qo = W · Cp · ΔT 
       = 180 lbs/hr · 0.50 BTU/lb-°F · (134-60)°F 
       = 6,660 BTU/hr for "other" adsorbate 
 
          Qw = W · Cp · ΔT 
       = 1,040 lbs/hr · 1 BTU/lb-°F · (134-60)°F 
       = 76,960 BTU/hr for water 
 
  Qt = Qc + Qb + Qo + Qw = 29,304 + 6,660 + 6,660 + 76,960 = 119,584 BTU/hr 
 
 
 
Hearth 2:      hearth area = 77 ft², gas temp. = 700°F 
─────────────────────────────────────────────────────── 
 
Heat transfer to bed: 
 
 Qbed = U · A · ΔT 
 
                                                       [(800-134) - (800-212)]  
                     = 700/100 · 77 · ────────────── 
                                                       ln [(800-134)/(800-212)] 
 
           = 7 · 77 · [(566 - 488) / ln (566/488)] 
 
           = 7 BTU/hr-ft²-°F · 77 ft² · 526.0°F 
 
          = 283,534 BTU/hr 
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Heat carbon, benzene, "other" adsorbate and water from 134°F to 212°F: 
 
 Qc = W · Cp · ΔT 
       = 1200 lbs/hr · 0.33 BTU/lb-°F · (212 -134)°F 
       = 30,888 BTU/hr for carbon  
 
       Qb = W · Cp · ΔT 
       = 180 lbs/hr · 0.50 BTU/lb-°F · (212 -134)°F 
       = 7,020 BTU/hr for benzene 
 
 Qo = W · Cp · ΔT 
       = 180 lbs/hr · 0.50 BTU/lb-°F · (212-134)°F 
       = 7,020 BTU/hr for "other" adsorbate 
 
 Qw = W · Cp · ΔT 
       = 1,040 lbs/hr · 1 BTU/lb-°F · (212 -134)°F 
       = 81,120 BTU/hr for water 
 
 Qt = Qc + Qb +Qo + Qw = 30,888 + 7,020 + 7,020 + 81,120 = 126,048 BTU/hr 
 
Remaining energy to evaporate water: 
 
 Qe = Qbed - Qt = 283,534 - 126,048 = 157,486 BTU/hr 
 
@ 212°F one pound of water requires 970 BTU/lb for evaporation  
 
 157,486 BTU/hr /  970 BTU/lb = 162.4 lbs/hr water evaporated from hearth 2 
 
 water remaining = 920 - 162.4 = 877.6 lbs/hr water 
 
 
 
Hearth 3:                                   hearth area = 60 ft², gas temp. = 1000°F 
─────────────────────────────────────────────────────── 
Heat transfer to bed: 
 
 Qbed = U · A · ΔT 
 
                     = 1000/100 · 60 · (1000 - 212) 
 
           = 10 BTU/hr-ft²-°F · 60 ft² · 788°F 
 
           = 472,800 BTU/hr 
 
Evaporate water: 
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 472,800 BTU/hr / 970 BTU/lb = 487.4 lbs/hr water evaporated from hearth 3 
 
           water remaining = 877.6 - 487.4 = 390.2 lbs/hr water 
 
 
 
Hearth 4:      hearth area = 77 ft², gas temp. = 1400°F 
─────────────────────────────────────────────────────── 
 
Evaporate remaining water: 
 
 390.2 lbs/hr water · 970 BTU/lb = 378,514 BTU/hr 
 
Hearth area required to evaporate remaining water: 
 
 A = Q / (U · ΔT) 
                               
              = 378,514 BTU/hr / [14 BTU/hr-ft²-°F · (1400 - 212)°F 
 
    = 22.8 ft² 
 
Hearth area remaining = 77 - 22.8 = 54.2 ft² 
 
Heat required to raise temperature of carbon, benzene, and "other" adsorbate from 
212°F to 553°F: 
 
 Qc = W · Cp · ΔT      
       = 1200 lbs/hr · 0.33 BTU/lb-°F · (553 - 212)°F 
       = 135,036 BTU/hr for carbon 
 
 Qb = W · Cp · ΔT 
       = 180 lbs/hr · 0.33 BTU/lb-°F · (553 - 212)°F 
       = 30,060 BTU/hr for benzene 
 
 Qb = W · Cp · ΔT 
       = 180 lbs/hr · 0.33 BTU/lb-°F · (553 - 212)°F 
       = 30,060 BTU/hr for "other" adsorbate 
 
Qt = Qc + Qb = 135,036 + 30,060 + 30,060 = 196,416 BTU/hr 
 
Hearth area required to temperature of carbon and benzene to 553°F: 
 
 A = Q / (U · ΔT) 
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                                            [(1400-212) - (1400-553)] 
           = 196,416 / (14 · ─────────────────) 
             ln [(1400-212)/(1400-553)] 
 
     = 196,416 / (14 · [(118 - 847) / ln (1108/847)]) 
 
     = 196,416 BTU/hr / (14 BTU/hr-ft²-°F · 1007.9°F) 
 
     = 13.9 ft² 
  
Hearth area remaining = 54.2 - 13.9 ft² = 40.3 ft² 
 
Percentage of hearth 4 area remaining = 40.3 / 77 · 100 = 52 % 
 
After 4½ minutes on hearth 4 of RF-2, temperature of the carbon, benzene and "other" 
adsorbate is above 553°F (the critical temperature for benzene).  By definition, benzene 
cannot be liquefied (adsorbed) by pressure alone above this temperature and exerts a 
vapor pressure in excess of 60 atmospheres.  The carbon remains above the critical 
temperature for an additional 12½  minutes until discharged from the furnace.  
 
Due to the extreme volatility of benzene at elevated temperatures and the length of time 
at which the carbon is subjected to temperatures above the critical temperature for 
benzene, all benzene is removed (vaporized) from the carbon prior to discharge from 
RF-2.  Since gas flow is counter-current to solids flow in a multiple hearth furnace and 
the lower half of the furnace is maintained above the critical temperature of benzene, 
there is no possibility of desorbed benzene being re-adsorbed onto the reactivated 
product.   
 
 



Siemens Water Technologies Corp. 
Parker, AZ 

RF-2 Solids Residence Time Calculation 

Reference: Hankin Environmental Systems, Inc. Drawing No. F-014 Rabble Teeth Assembly 

Given: Centershaft speed = 54 seconds per revolution (50% on VFD) 

Centershaft 
Revolutions Required 

Hearth To Move Carbon 
No. Type Across Hearth 
1 out 6 
2 in  9  
3 out 10 
4 in  9  
5 out 8

 Total Revolutions = 42 

Solids Residence Time = 42 revolutions X 54 seconds per revolution / 60 seconds per minute 

= 37.8 minutes 



Siemens Water Technologies Corp. 
Parker, AZ 

RF-2 Centershaft Rotational Speed Versus VFD Setting 

VFD Seconds per 
Setting Revolution RPM 
25% 112 0.54 
50% 54 1.11 
75% 36 1.67 
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Siemens Water Technologies Corp. 
Parker, Arizona 
Performance Demonstration Test One-Minute Average Monitoring Data 

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 12:10 50 
28-Mar-06 12:11 50 
28-Mar-06 12:12 50 
28-Mar-06 12:13 50 
28-Mar-06 12:14 50 
28-Mar-06 12:15 50 
28-Mar-06 12:16 50 
28-Mar-06 12:17 50 
28-Mar-06 12:18 50 
28-Mar-06 12:19 50 
28-Mar-06 12:20 50 
28-Mar-06 12:21 50 
28-Mar-06 12:22 50 
28-Mar-06 12:23 50 
28-Mar-06 12:24 50 
28-Mar-06 12:25 50 
28-Mar-06 12:26 50 
28-Mar-06 12:27 50 
28-Mar-06 12:28 50 
28-Mar-06 12:29 50 
28-Mar-06 12:30 50 
28-Mar-06 12:31 50 
28-Mar-06 12:32 50 
28-Mar-06 12:33 50 
28-Mar-06 12:34 50 
28-Mar-06 12:35 50 
28-Mar-06 12:36 50 
28-Mar-06 12:37 50 
28-Mar-06 12:38 50 
28-Mar-06 12:39 50 
28-Mar-06 12:40 50 
28-Mar-06 12:41 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 11:15 50 
29-Mar-06 11:16 50 
29-Mar-06 11:17 50 
29-Mar-06 11:18 50 
29-Mar-06 11:19 50 
29-Mar-06 11:20 50 
29-Mar-06 11:21 50 
29-Mar-06 11:22 50 
29-Mar-06 11:23 50 
29-Mar-06 11:24 50 
29-Mar-06 11:25 50 
29-Mar-06 11:26 50 
29-Mar-06 11:27 50 
29-Mar-06 11:28 50 
29-Mar-06 11:29 50 
29-Mar-06 11:30 50 
29-Mar-06 11:31 50 
29-Mar-06 11:32 50 
29-Mar-06 11:33 50 
29-Mar-06 11:34 50 
29-Mar-06 11:35 50 
29-Mar-06 11:36 50 
29-Mar-06 11:37 50 
29-Mar-06 11:38 50 
29-Mar-06 11:39 50 
29-Mar-06 11:40 50 
29-Mar-06 11:41 50 
29-Mar-06 11:42 50 
29-Mar-06 11:43 50 
29-Mar-06 11:44 50 
29-Mar-06 11:45 50 
29-Mar-06 11:46 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 11:50 50 
30-Mar-06 11:51 50 
30-Mar-06 11:52 50 
30-Mar-06 11:53 50 
30-Mar-06 11:54 50 
30-Mar-06 11:55 50 
30-Mar-06 11:56 50 
30-Mar-06 11:57 50 
30-Mar-06 11:58 50 
30-Mar-06 11:59 50 
30-Mar-06 12:00 50 
30-Mar-06 12:01 50 
30-Mar-06 12:02 50 
30-Mar-06 12:03 50 
30-Mar-06 12:04 50 
30-Mar-06 12:05 50 
30-Mar-06 12:06 50 
30-Mar-06 12:07 50 
30-Mar-06 12:08 50 
30-Mar-06 12:09 50 
30-Mar-06 12:10 50 
30-Mar-06 12:11 50 
30-Mar-06 12:12 50 
30-Mar-06 12:13 50 
30-Mar-06 12:14 50 
30-Mar-06 12:15 50 
30-Mar-06 12:16 50 
30-Mar-06 12:17 50 
30-Mar-06 12:18 50 
30-Mar-06 12:19 50 
30-Mar-06 12:20 50 
30-Mar-06 12:21 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 12:42 50 
28-Mar-06 12:43 50 
28-Mar-06 12:44 50 
28-Mar-06 12:45 50 
28-Mar-06 12:46 50 
28-Mar-06 12:47 50 
28-Mar-06 12:48 50 
28-Mar-06 12:49 50 
28-Mar-06 12:50 50 
28-Mar-06 12:51 50 
28-Mar-06 12:52 50 
28-Mar-06 12:53 50 
28-Mar-06 12:54 50 
28-Mar-06 12:55 50 
28-Mar-06 12:56 50 
28-Mar-06 12:57 50 
28-Mar-06 12:58 50 
28-Mar-06 12:59 50 
28-Mar-06 13:00 50 
28-Mar-06 13:01 50 
28-Mar-06 13:02 50 
28-Mar-06 13:03 50 
28-Mar-06 13:04 50 
28-Mar-06 13:05 50 
28-Mar-06 13:06 50 
28-Mar-06 13:07 50 
28-Mar-06 13:08 50 
28-Mar-06 13:09 50 
28-Mar-06 13:10 50 
28-Mar-06 13:11 50 
28-Mar-06 13:12 50 
28-Mar-06 13:13 50 
28-Mar-06 13:14 50 
28-Mar-06 13:15 50 
28-Mar-06 13:16 50 
28-Mar-06 13:17 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 11:47 50 
29-Mar-06 11:48 50 
29-Mar-06 11:49 50 
29-Mar-06 11:50 50 
29-Mar-06 11:51 50 
29-Mar-06 11:52 50 
29-Mar-06 11:53 50 
29-Mar-06 11:54 50 
29-Mar-06 11:55 50 
29-Mar-06 11:56 50 
29-Mar-06 11:57 50 
29-Mar-06 11:58 50 
29-Mar-06 11:59 50 
29-Mar-06 12:00 50 
29-Mar-06 12:01 50 
29-Mar-06 12:02 50 
29-Mar-06 12:03 50 
29-Mar-06 12:04 50 
29-Mar-06 12:05 50 
29-Mar-06 12:06 50 
29-Mar-06 12:07 50 
29-Mar-06 12:08 50 
29-Mar-06 12:09 50 
29-Mar-06 12:10 50 
29-Mar-06 12:11 50 
29-Mar-06 12:12 50 
29-Mar-06 12:13 50 
29-Mar-06 12:14 50 
29-Mar-06 12:15 50 
29-Mar-06 12:16 50 
29-Mar-06 12:17 50 
29-Mar-06 12:18 50 
29-Mar-06 12:19 50 
29-Mar-06 12:20 50 
29-Mar-06 12:21 50 
29-Mar-06 12:22 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 12:22 50 
30-Mar-06 12:23 50 
30-Mar-06 12:24 50 
30-Mar-06 12:25 50 
30-Mar-06 12:26 50 
30-Mar-06 12:27 50 
30-Mar-06 12:28 50 
30-Mar-06 12:29 50 
30-Mar-06 12:30 50 
30-Mar-06 12:31 50 
30-Mar-06 12:32 50 
30-Mar-06 12:33 50 
30-Mar-06 12:34 50 
30-Mar-06 12:35 50 
30-Mar-06 12:36 50 
30-Mar-06 12:37 50 
30-Mar-06 12:38 50 
30-Mar-06 15:30 50 
30-Mar-06 15:31 50 
30-Mar-06 15:32 50 
30-Mar-06 15:33 50 
30-Mar-06 15:34 50 
30-Mar-06 15:35 50 
30-Mar-06 15:36 50 
30-Mar-06 15:37 50 
30-Mar-06 15:38 50 
30-Mar-06 15:39 50 
30-Mar-06 15:40 50 
30-Mar-06 15:41 50 
30-Mar-06 15:42 50 
30-Mar-06 15:43 50 
30-Mar-06 15:44 50 
30-Mar-06 15:45 50 
30-Mar-06 15:46 50 
30-Mar-06 15:47 50 
30-Mar-06 15:48 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 13:18 50 
28-Mar-06 13:19 50 
28-Mar-06 13:20 50 
28-Mar-06 13:21 50 
28-Mar-06 13:22 50 
28-Mar-06 13:23 50 
28-Mar-06 13:24 50 
28-Mar-06 13:25 50 
28-Mar-06 13:26 50 
28-Mar-06 13:27 50 
28-Mar-06 13:28 50 
28-Mar-06 13:29 50 
28-Mar-06 13:30 50 
28-Mar-06 13:31 50 
28-Mar-06 13:32 50 
28-Mar-06 13:33 50 
28-Mar-06 13:34 50 
28-Mar-06 13:35 50 
28-Mar-06 13:36 50 
28-Mar-06 13:37 50 
28-Mar-06 13:38 50 
28-Mar-06 13:39 50 
28-Mar-06 13:40 50 
28-Mar-06 13:41 50 
28-Mar-06 13:42 50 
28-Mar-06 13:43 50 
28-Mar-06 13:44 50 
28-Mar-06 13:45 50 
28-Mar-06 13:46 50 
28-Mar-06 13:47 50 
28-Mar-06 13:48 50 
28-Mar-06 13:49 50 
28-Mar-06 13:50 50 
28-Mar-06 13:51 50 
28-Mar-06 13:52 50 
28-Mar-06 13:53 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 12:23 50 
29-Mar-06 12:24 50 
29-Mar-06 12:25 50 
29-Mar-06 12:26 50 
29-Mar-06 12:27 50 
29-Mar-06 12:28 50 
29-Mar-06 12:29 50 
29-Mar-06 12:30 50 
29-Mar-06 12:31 50 
29-Mar-06 12:32 50 
29-Mar-06 12:33 50 
29-Mar-06 12:34 50 
29-Mar-06 12:35 50 
29-Mar-06 12:36 50 
29-Mar-06 12:37 50 
29-Mar-06 12:38 50 
29-Mar-06 12:39 50 
29-Mar-06 12:40 50 
29-Mar-06 12:41 50 
29-Mar-06 12:42 50 
29-Mar-06 12:43 50 
29-Mar-06 12:44 50 
29-Mar-06 12:45 50 
29-Mar-06 12:46 50 
29-Mar-06 12:47 50 
29-Mar-06 12:48 50 
29-Mar-06 12:49 50 
29-Mar-06 12:50 50 
29-Mar-06 12:51 50 
29-Mar-06 12:52 50 
29-Mar-06 12:53 50 
29-Mar-06 12:54 50 
29-Mar-06 12:55 50 
29-Mar-06 12:56 50 
29-Mar-06 12:57 50 
29-Mar-06 12:58 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 15:49 50 
30-Mar-06 15:50 50 
30-Mar-06 15:51 50 
30-Mar-06 15:52 50 
30-Mar-06 15:53 50 
30-Mar-06 15:54 50 
30-Mar-06 15:55 50 
30-Mar-06 15:56 50 
30-Mar-06 15:57 50 
30-Mar-06 15:58 50 
30-Mar-06 15:59 50 
30-Mar-06 16:00 50 
30-Mar-06 16:01 50 
30-Mar-06 16:02 50 
30-Mar-06 16:03 50 
30-Mar-06 16:04 50 
30-Mar-06 16:05 50 
30-Mar-06 16:06 50 
30-Mar-06 16:07 50 
30-Mar-06 16:08 50 
30-Mar-06 16:09 50 
30-Mar-06 16:10 50 
30-Mar-06 16:11 50 
30-Mar-06 16:12 50 
30-Mar-06 16:13 50 
30-Mar-06 16:14 50 
30-Mar-06 16:15 50 
30-Mar-06 16:16 50 
30-Mar-06 16:17 50 
30-Mar-06 16:18 50 
30-Mar-06 16:19 50 
30-Mar-06 16:20 50 
30-Mar-06 16:21 50 
30-Mar-06 16:22 50 
30-Mar-06 16:23 50 
30-Mar-06 16:24 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 13:54 50 
28-Mar-06 13:55 50 
28-Mar-06 13:56 50 
28-Mar-06 13:57 50 
28-Mar-06 13:58 50 
28-Mar-06 13:59 50 
28-Mar-06 14:00 50 
28-Mar-06 14:01 50 
28-Mar-06 14:02 50 
28-Mar-06 14:03 50 
28-Mar-06 14:04 50 
28-Mar-06 14:05 50 
28-Mar-06 14:06 50 
28-Mar-06 14:07 50 
28-Mar-06 14:08 50 
28-Mar-06 14:09 50 
28-Mar-06 14:10 50 
28-Mar-06 14:11 50 
28-Mar-06 14:12 50 
28-Mar-06 14:13 50 
28-Mar-06 14:14 50 
28-Mar-06 14:15 50 
28-Mar-06 14:16 50 
28-Mar-06 14:17 50 
28-Mar-06 14:18 50 
28-Mar-06 14:19 50 
28-Mar-06 14:20 50 
28-Mar-06 14:21 50 
28-Mar-06 14:22 50 
28-Mar-06 14:23 50 
28-Mar-06 14:24 50 
28-Mar-06 14:25 50 
28-Mar-06 14:26 50 
28-Mar-06 14:27 50 
28-Mar-06 14:28 50 
28-Mar-06 14:29 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 12:59 50 
29-Mar-06 13:00 50 
29-Mar-06 13:01 50 
29-Mar-06 13:02 50 
29-Mar-06 13:03 50 
29-Mar-06 13:04 50 
29-Mar-06 13:05 50 
29-Mar-06 13:06 50 
29-Mar-06 13:07 50 
29-Mar-06 13:08 50 
29-Mar-06 13:09 50 
29-Mar-06 13:10 50 
29-Mar-06 13:11 50 
29-Mar-06 13:12 50 
29-Mar-06 13:13 50 
29-Mar-06 13:14 50 
29-Mar-06 13:15 50 
29-Mar-06 13:16 50 
29-Mar-06 13:17 50 
29-Mar-06 13:18 50 
29-Mar-06 13:19 50 
29-Mar-06 13:20 50 
29-Mar-06 13:21 50 
29-Mar-06 13:22 50 
29-Mar-06 13:23 50 
29-Mar-06 13:24 50 
29-Mar-06 13:25 50 
29-Mar-06 13:26 50 
29-Mar-06 13:27 50 
29-Mar-06 13:28 50 
29-Mar-06 13:29 50 
29-Mar-06 13:30 50 
29-Mar-06 13:31 50 
29-Mar-06 13:32 50 
29-Mar-06 13:33 50 
29-Mar-06 13:34 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 16:25 50 
30-Mar-06 16:26 50 
30-Mar-06 16:27 50 
30-Mar-06 16:28 50 
30-Mar-06 16:29 50 
30-Mar-06 16:30 50 
30-Mar-06 16:31 50 
30-Mar-06 16:32 50 
30-Mar-06 16:33 50 
30-Mar-06 16:34 50 
30-Mar-06 16:35 50 
30-Mar-06 16:36 50 
30-Mar-06 16:37 50 
30-Mar-06 16:38 50 
30-Mar-06 16:39 50 
30-Mar-06 16:40 50 
30-Mar-06 16:41 50 
30-Mar-06 16:42 50 
30-Mar-06 16:43 50 
30-Mar-06 16:44 50 
30-Mar-06 16:45 50 
30-Mar-06 16:46 50 
30-Mar-06 16:47 50 
30-Mar-06 16:48 50 
30-Mar-06 16:49 50 
30-Mar-06 16:50 50 
30-Mar-06 16:51 50 
30-Mar-06 16:52 50 
30-Mar-06 16:53 50 
30-Mar-06 16:54 50 
30-Mar-06 16:55 50 
30-Mar-06 16:56 50 
30-Mar-06 16:57 50 
30-Mar-06 16:58 50 
30-Mar-06 16:59 50 
30-Mar-06 17:00 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 14:30 50 
28-Mar-06 14:31 50 
28-Mar-06 14:32 50 
28-Mar-06 14:33 50 
28-Mar-06 14:34 50 
28-Mar-06 14:35 50 
28-Mar-06 14:36 50 
28-Mar-06 14:37 50 
28-Mar-06 14:38 50 
28-Mar-06 14:39 50 
28-Mar-06 14:40 50 
28-Mar-06 14:41 50 
28-Mar-06 14:42 50 
28-Mar-06 14:43 50 
28-Mar-06 14:44 50 
28-Mar-06 14:45 50 
28-Mar-06 14:46 50 
28-Mar-06 14:47 50 
28-Mar-06 14:48 50 
28-Mar-06 14:49 50 
28-Mar-06 14:50 50 
28-Mar-06 14:51 50 
28-Mar-06 14:52 50 
28-Mar-06 14:53 50 
28-Mar-06 14:54 50 
28-Mar-06 14:55 50 
28-Mar-06 14:56 50 
28-Mar-06 14:57 50 
28-Mar-06 14:58 50 
28-Mar-06 14:59 50 
28-Mar-06 15:00 50 
28-Mar-06 15:01 50 
28-Mar-06 15:02 50 
28-Mar-06 15:03 50 
28-Mar-06 15:04 50 
28-Mar-06 15:05 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 13:35 50 
29-Mar-06 13:36 50 
29-Mar-06 13:37 50 
29-Mar-06 13:38 50 
29-Mar-06 13:39 50 
29-Mar-06 13:40 50 
29-Mar-06 13:41 50 
29-Mar-06 13:42 50 
29-Mar-06 13:43 50 
29-Mar-06 13:44 50 
29-Mar-06 13:45 50 
29-Mar-06 13:46 50 
29-Mar-06 13:47 50 
29-Mar-06 13:48 50 
29-Mar-06 13:49 50 
29-Mar-06 13:50 50 
29-Mar-06 13:51 50 
29-Mar-06 13:52 50 
29-Mar-06 13:53 50 
29-Mar-06 13:54 50 
29-Mar-06 13:55 50 
29-Mar-06 13:56 50 
29-Mar-06 13:57 50 
29-Mar-06 13:58 50 
29-Mar-06 13:59 50 
29-Mar-06 14:00 50 
29-Mar-06 14:01 50 
29-Mar-06 14:02 50 
29-Mar-06 14:03 50 
29-Mar-06 14:04 50 
29-Mar-06 14:05 50 
29-Mar-06 14:06 50 
29-Mar-06 14:07 50 
29-Mar-06 14:08 50 
29-Mar-06 14:09 50 
29-Mar-06 14:10 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 17:01 50 
30-Mar-06 17:02 50 
30-Mar-06 17:03 50 
30-Mar-06 17:04 50 
30-Mar-06 17:05 50 
30-Mar-06 17:06 50 
30-Mar-06 17:07 50 
30-Mar-06 17:08 50 
30-Mar-06 17:09 50 
30-Mar-06 17:10 50 
30-Mar-06 17:11 50 
30-Mar-06 17:12 50 
30-Mar-06 17:13 50 
30-Mar-06 17:14 50 
30-Mar-06 17:15 50 
30-Mar-06 17:16 50 
30-Mar-06 17:17 50 
30-Mar-06 17:18 50 
30-Mar-06 17:19 50 
30-Mar-06 17:20 50 
30-Mar-06 17:21 50 
30-Mar-06 17:22 50 
30-Mar-06 17:23 50 
30-Mar-06 17:24 50 
30-Mar-06 17:25 50 
30-Mar-06 17:26 50 
30-Mar-06 17:27 50 
30-Mar-06 17:28 50 
30-Mar-06 17:29 50 
30-Mar-06 17:30 50 
30-Mar-06 17:31 50 
30-Mar-06 17:32 50 
30-Mar-06 17:33 50 
30-Mar-06 17:34 50 
30-Mar-06 17:35 50 
30-Mar-06 17:36 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 15:06 50 
28-Mar-06 15:07 50 
28-Mar-06 15:08 50 
28-Mar-06 15:09 50 
28-Mar-06 15:10 50 
28-Mar-06 15:11 50 
28-Mar-06 15:12 50 
28-Mar-06 15:13 50 
28-Mar-06 15:14 50 
28-Mar-06 15:15 50 
28-Mar-06 15:16 50 
28-Mar-06 15:17 50 
28-Mar-06 15:18 50 
28-Mar-06 15:19 50 
28-Mar-06 15:20 50 
28-Mar-06 15:21 50 
28-Mar-06 15:22 50 
28-Mar-06 15:23 50 
28-Mar-06 15:24 50 
28-Mar-06 15:25 50 
28-Mar-06 15:26 50 
28-Mar-06 15:27 50 
28-Mar-06 15:28 50 
28-Mar-06 15:29 50 
28-Mar-06 15:30 50 
28-Mar-06 15:31 50 
28-Mar-06 15:32 50 
28-Mar-06 15:33 50 
28-Mar-06 15:34 50 
28-Mar-06 15:35 50 
28-Mar-06 15:36 50 
28-Mar-06 15:37 50 
28-Mar-06 15:38 50 
28-Mar-06 15:39 50 
28-Mar-06 15:40 50 
28-Mar-06 15:41 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 14:11 50 
29-Mar-06 14:12 50 
29-Mar-06 14:13 50 
29-Mar-06 14:14 50 
29-Mar-06 14:15 50 
29-Mar-06 14:16 50 
29-Mar-06 14:17 50 
29-Mar-06 14:18 50 
29-Mar-06 14:19 50 
29-Mar-06 14:20 50 
29-Mar-06 14:21 50 
29-Mar-06 14:22 50 
29-Mar-06 14:23 50 
29-Mar-06 14:24 50 
29-Mar-06 14:25 50 
29-Mar-06 14:26 50 
29-Mar-06 14:27 50 
29-Mar-06 14:28 50 
29-Mar-06 14:29 50 
29-Mar-06 14:30 50 
29-Mar-06 14:31 50 
29-Mar-06 14:32 50 
29-Mar-06 14:33 50 
29-Mar-06 14:34 50 
29-Mar-06 14:35 50 
29-Mar-06 14:36 50 
29-Mar-06 14:37 50 
29-Mar-06 14:38 50 
29-Mar-06 14:39 50 
29-Mar-06 14:40 50 
29-Mar-06 14:41 50 
29-Mar-06 14:42 50 
29-Mar-06 14:43 50 
29-Mar-06 14:44 50 
29-Mar-06 14:45 50 
29-Mar-06 14:46 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 17:37 50 
30-Mar-06 17:38 50 
30-Mar-06 17:39 50 
30-Mar-06 17:40 50 
30-Mar-06 17:41 50 
30-Mar-06 17:42 50 
30-Mar-06 17:43 50 
30-Mar-06 17:44 50 
30-Mar-06 17:45 50 
30-Mar-06 17:46 50 
30-Mar-06 17:47 50 
30-Mar-06 17:48 50 
30-Mar-06 17:49 50 
30-Mar-06 17:50 50 
30-Mar-06 17:51 50 
30-Mar-06 17:52 50 
30-Mar-06 17:53 50 
30-Mar-06 17:54 50 
30-Mar-06 17:55 50 
30-Mar-06 17:56 50 
30-Mar-06 17:57 50 
30-Mar-06 17:58 50 
30-Mar-06 17:59 50 
30-Mar-06 18:00 50 
30-Mar-06 18:01 50 
30-Mar-06 18:02 50 
30-Mar-06 18:03 50 
30-Mar-06 18:04 50 
30-Mar-06 18:05 50 
30-Mar-06 18:06 50 
30-Mar-06 18:07 50 
30-Mar-06 18:08 50 
30-Mar-06 18:09 50 
30-Mar-06 18:10 50 
30-Mar-06 18:11 50 
30-Mar-06 18:12 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 15:42 50 
28-Mar-06 15:43 50 
28-Mar-06 15:44 50 
28-Mar-06 15:45 50 
28-Mar-06 15:46 50 
28-Mar-06 15:47 50 
28-Mar-06 15:48 50 
28-Mar-06 15:49 50 
28-Mar-06 15:50 50 
28-Mar-06 15:51 50 
28-Mar-06 15:52 50 
28-Mar-06 15:53 50 
28-Mar-06 15:54 50 
28-Mar-06 15:55 50 
28-Mar-06 15:56 50 
28-Mar-06 15:57 50 
28-Mar-06 15:58 50 
28-Mar-06 15:59 50 
28-Mar-06 16:00 50 
28-Mar-06 16:01 50 
28-Mar-06 16:02 50 
28-Mar-06 16:03 50 
28-Mar-06 16:04 50 
28-Mar-06 16:05 50 
28-Mar-06 16:06 50 
28-Mar-06 16:07 50 
28-Mar-06 16:08 50 
28-Mar-06 16:09 50 
28-Mar-06 16:10 50 
28-Mar-06 16:11 50 
28-Mar-06 16:12 50 
28-Mar-06 16:13 50 
28-Mar-06 16:14 50 
28-Mar-06 16:15 50 
28-Mar-06 16:16 50 
28-Mar-06 16:17 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 14:47 50 
29-Mar-06 14:48 50 
29-Mar-06 14:49 50 
29-Mar-06 14:50 50 
29-Mar-06 14:51 50 
29-Mar-06 14:52 50 
29-Mar-06 14:53 50 
29-Mar-06 14:54 50 
29-Mar-06 14:55 50 
29-Mar-06 14:56 50 
29-Mar-06 14:57 50 
29-Mar-06 14:58 50 
29-Mar-06 14:59 50 
29-Mar-06 15:00 50 
29-Mar-06 15:01 50 
29-Mar-06 15:02 50 
29-Mar-06 15:03 50 
29-Mar-06 15:04 50 
29-Mar-06 15:05 50 
29-Mar-06 15:06 50 
29-Mar-06 15:07 50 
29-Mar-06 15:08 50 
29-Mar-06 15:09 50 
29-Mar-06 15:10 50 
29-Mar-06 15:11 50 
29-Mar-06 15:12 50 
29-Mar-06 15:13 50 
29-Mar-06 15:14 50 
29-Mar-06 15:15 50 
29-Mar-06 15:16 50 
29-Mar-06 15:17 50 
29-Mar-06 15:18 50 
29-Mar-06 15:19 50 
29-Mar-06 15:20 50 
29-Mar-06 15:21 50 
29-Mar-06 15:22 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 18:13 50 
30-Mar-06 18:14 50 
30-Mar-06 18:15 50 
30-Mar-06 18:16 50 
30-Mar-06 18:17 50 
30-Mar-06 18:18 50 
30-Mar-06 18:19 50 
30-Mar-06 18:20 50 
30-Mar-06 18:21 50 
30-Mar-06 18:22 50 
30-Mar-06 18:23 50 
30-Mar-06 18:24 50 
30-Mar-06 18:25 50 
30-Mar-06 18:26 50 
30-Mar-06 18:27 50 
30-Mar-06 18:28 50 
30-Mar-06 18:29 50 
30-Mar-06 18:30 50 
30-Mar-06 18:31 50 
30-Mar-06 18:32 50 
30-Mar-06 18:33 50 
30-Mar-06 18:34 50 
30-Mar-06 18:35 50 
30-Mar-06 18:36 50 
30-Mar-06 18:37 50 
30-Mar-06 18:38 50 
30-Mar-06 18:39 50 
30-Mar-06 18:40 50 
30-Mar-06 18:41 50 
30-Mar-06 18:42 50 
30-Mar-06 18:43 50 
30-Mar-06 18:44 50 
30-Mar-06 18:45 50 
30-Mar-06 18:46 50 
30-Mar-06 18:47 50 
30-Mar-06 18:48 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Date Time Furnace Shaft VFD 
Setpoint (%) 

28-Mar-06 16:18 50 
28-Mar-06 16:19 50 
28-Mar-06 16:20 50 
28-Mar-06 16:21 50 
28-Mar-06 16:22 50 
28-Mar-06 16:23 50 
28-Mar-06 16:24 50 
28-Mar-06 16:25 50 
28-Mar-06 16:26 50 
28-Mar-06 16:27 50 
28-Mar-06 16:28 50 
28-Mar-06 16:29 50 
28-Mar-06 16:30 50 
28-Mar-06 16:31 50 
28-Mar-06 16:32 50 
28-Mar-06 16:33 50 
28-Mar-06 16:34 50 
28-Mar-06 16:35 50 
28-Mar-06 16:36 50 
28-Mar-06 16:37 50 
28-Mar-06 16:38 50 
28-Mar-06 16:39 50 
28-Mar-06 16:40 50 
28-Mar-06 16:41 50 
28-Mar-06 16:42 50 
28-Mar-06 16:43 50 

Average 50 

Minimum 50 

Maximum 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

29-Mar-06 15:23 50 
29-Mar-06 15:24 50 
29-Mar-06 15:25 50 
29-Mar-06 15:26 50 
29-Mar-06 15:27 50 
29-Mar-06 15:28 50 
29-Mar-06 15:29 50 
29-Mar-06 15:30 50 
29-Mar-06 15:31 50 
29-Mar-06 15:32 50 
29-Mar-06 15:33 50 
29-Mar-06 15:34 50 
29-Mar-06 15:35 50 
29-Mar-06 15:36 50 
29-Mar-06 15:37 50 
29-Mar-06 15:38 50 
29-Mar-06 15:39 50 
29-Mar-06 15:40 50 
29-Mar-06 15:41 50 
29-Mar-06 15:42 50 
29-Mar-06 15:43 50 
29-Mar-06 15:44 50 
29-Mar-06 15:45 50 
29-Mar-06 15:46 50 
29-Mar-06 15:47 50 
29-Mar-06 15:48 50 
29-Mar-06 15:49 50 
29-Mar-06 15:50 50 
29-Mar-06 15:51 50 
29-Mar-06 15:52 50 
29-Mar-06 15:53 50 
29-Mar-06 15:54 50 
29-Mar-06 15:55 50 
29-Mar-06 15:56 50 
29-Mar-06 15:57 50 
29-Mar-06 15:58 50 

Date Time Furnace Shaft VFD 
Setpoint (%) 

30-Mar-06 18:49 50 
30-Mar-06 18:50 50 
30-Mar-06 18:51 50 
30-Mar-06 18:52 50 
30-Mar-06 18:53 50 
30-Mar-06 18:54 50 
30-Mar-06 18:55 50 
30-Mar-06 18:56 50 
30-Mar-06 18:57 50 
30-Mar-06 18:58 50 
30-Mar-06 18:59 50 
30-Mar-06 19:00 50 
30-Mar-06 19:01 50 
30-Mar-06 19:02 50 
30-Mar-06 19:03 50 
30-Mar-06 19:04 50 
30-Mar-06 19:05 50 
30-Mar-06 19:06 50 
30-Mar-06 19:07 50 
30-Mar-06 19:08 50 
30-Mar-06 19:09 50 
30-Mar-06 19:10 50 
30-Mar-06 19:11 50 
30-Mar-06 19:12 50 
30-Mar-06 19:13 50 
30-Mar-06 19:14 50 
30-Mar-06 19:15 50 

Average 50 

Minimum 50 

Maximum 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Time Furnace Shaft VFD 
Setpoint (%)Date Time Furnace Shaft VFD 

Setpoint (%) Date Time Furnace Shaft VFD 
Setpoint (%) Date 

29-Mar-06 15:59 50 
29-Mar-06 16:00 50 
29-Mar-06 16:01 50 
29-Mar-06 16:02 50 
29-Mar-06 16:03 50 
29-Mar-06 16:04 50 
29-Mar-06 16:05 50 
29-Mar-06 16:06 50 
29-Mar-06 16:07 50 
29-Mar-06 16:08 50 
29-Mar-06 16:09 50 
29-Mar-06 16:10 50 
29-Mar-06 16:11 50 
29-Mar-06 16:12 50 
29-Mar-06 16:13 50 
29-Mar-06 16:14 50 
29-Mar-06 16:15 50 
29-Mar-06 16:16 50 
29-Mar-06 16:17 50 
29-Mar-06 16:18 50 
29-Mar-06 16:19 50 
29-Mar-06 16:20 50 
29-Mar-06 16:21 50 
29-Mar-06 16:22 50 
29-Mar-06 16:23 50 
29-Mar-06 16:24 50 
29-Mar-06 16:25 50 
29-Mar-06 16:26 50 
29-Mar-06 16:27 50 
29-Mar-06 16:28 50 
29-Mar-06 16:29 50 
29-Mar-06 16:30 50 
29-Mar-06 16:31 50 
29-Mar-06 16:32 50 
29-Mar-06 16:33 50 
29-Mar-06 16:34 50 



      

Run 1 Run 2 Run 3 
March 28, 2006 March 29, 2006 March 30, 2006 
12:10 - 16:44 11:15 - 17:00 11:50 - 12:39, 15:30 - 19:16 

Time Furnace Shaft VFD 
Setpoint (%)Date Time Furnace Shaft VFD 

Setpoint (%) Date Time Furnace Shaft VFD 
Setpoint (%) Date 

29-Mar-06 16:35 50 
29-Mar-06 16:36 50 
29-Mar-06 16:37 50 
29-Mar-06 16:38 50 
29-Mar-06 16:39 50 
29-Mar-06 16:40 50 
29-Mar-06 16:41 50 
29-Mar-06 16:42 50 
29-Mar-06 16:43 50 
29-Mar-06 16:44 50 
29-Mar-06 16:45 50 
29-Mar-06 16:46 50 
29-Mar-06 16:47 50 
29-Mar-06 16:48 50 
29-Mar-06 16:49 50 
29-Mar-06 16:50 50 
29-Mar-06 16:51 50 
29-Mar-06 16:52 50 
29-Mar-06 16:53 50 
29-Mar-06 16:54 50 
29-Mar-06 16:55 50 
29-Mar-06 16:56 50 
29-Mar-06 16:57 50 
29-Mar-06 16:58 50 
29-Mar-06 16:59 50 

Maximum 50 

Average 50 

Minimum 50 



 

 

 
 

APPENDIX D  
SUBPART FF ANNUAL 

REPORTS 



 

 

 
APPENDIX E  

QUARTERLY VISUAL 
INSPECTION RECORDS 
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APPENDIX F  

ANNUAL METHOD 21 
INSPECTION RECORDS 
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APPENDIX G 

 DEBRIS BIN AND 
ASSOCIATED DRUMS 

INSPECTION RECORDS 



Debris Bin Testing Summary
Date Manifest Bin Accumulation First Background Highest Reading Last Load Background Highest Reading

Shipped Number Number Days Addition Reading Around Lid Sealed Reading Around Lid
1/7/2011 004433832 FLE CHHT40039 85 10/14/2010 <5 <5 1/6/2011 <5 <15
3/24/2011 004440076 FLE WCPU7021 77 1/6/2011 <5 <5 3/24/2011 <5 <5
5/17/2011 004778198 FLE WCPU7020 50 3/28/2011 <5 <5 5/17/2011 <5 <5
8/11/2011 004737673 FLE WCPU7020 86 5/17/2011 <5 <5 8/11/2011 <5 <5
10/5/2011 004746409 FLE CHHT40028 55 8/11/2011 <5 <5 10/5/2011 <5 <5
11/29/2011 004880992 FLE WCPU7020 54 10/6/2011 <5 <5 11/29/2011 <5 <5
12/21/2011 004881344 FLE CHHT40014 21 11/30/2011 <5 <5 12/21/2011 <5 <13
3/6/2012 005275460 FLE WCPU7020 76 12/21/2011 <5 <5 3/5/2012 <5 <5
5/10/2012 003458248 FLE CHIU258131 65 3/6/2012 <5 <5 4/18/2012 <5 <5
6/12/2012 005273077 FLE WCPU7020 32 5/11/2012 <5 <5 6/12/2012 <5 <5
9/10/2012 005628064 FLE CHHT40028 89 6/13/2012 <5 <5 9/10/2012 <5 <5
10/2/2012 000088280 JJK WCPU7021 21 9/11/2012 <5 <5 10/1/2012 <5 <10
10/23/2012 005627241 FLE CHHT40039 20 10/3/2012 <5 <5 10/23/2012 <5 <5
11/28/2012 006089784 FLE CLHA258174 35 10/24/2012 <5 <5 11/7/2012 <5 <5
1/15/2013 006117584 FLE CHHT40028 13 1/2/2013 <5 <5 1/15/2013 <5 <5
3/19/2013 006114999 FLE CHHY40002 18 3/1/2013 <5 <5 3/19/2013 <5 <5
5/14/2013 006565465 FLE CHHY40001 55 3/20/2013 <5 <5 5/14/2013 <5 <5
6/18/2013 006566529 FLE CHHT40082 34 5/15/2013 <5 <5 6/18/2013 <5 <5
8/27/2013 006787221 FLE CHHT40067 72 6/16/2013 <5 <5 8/23/2013 <5 <5
9/10/2013 006787272 FLE CHHY40001 44 7/28/2013 <5 <5 8/28/2013 <5 <5
10/29/2013 004746586 FLE CHHT40235 60 8/30/2013 <5 <5 9/15/2013 <5 <5
11/22/2013 006162808 FLE VB27642 2 11/20/2013 <5 <5 11/21/2013 <5 <5
11/25/2013 006162811 FLE VB2804 5 11/20/2013 <5 <5 11/22/2013 <5 <5
1/8/2014 006777464 FLE CHHT 40245 84 10/16/2013 <5 <5 1/7/2014 <5 <5
1/8/2014 009686688  JJK 276508 49 11/20/2013 <5 <5 11/22/2013 <5 <5
1/29/2014 006162785 FLE V2872 70 11/20/2013 <5 <5 11/22/2013 <5 <5
1/29/2014 006162786 FLE VB12084 70 11/20/2013 <5 <5 11/22/2013 <5 <5
2/2/2014 006162790 FLE VB27598 74 11/20/2013 <5 <5 11/22/2013 <5 <5
2/2/2014 006162791 FLE CHVB0145 74 11/20/2013 <5 <5 11/22/2013 <5 <5
2/5/2014 006162839 FLE V2868 77 11/20/2013 <5 <5 11/22/2013 <5 <5
2/5/2014 006162840 FLE V2686 77 11/20/2013 <5 <5 11/22/2013 <5 <5
3/24/2014 007512188 FLE CHHT 40041 76 1/7/2014 <5 <5 3/21/2014 <5 <5

CHTT 40218

Note:  To test Bin, the FID is moved all around the seal of the lid.  No readings exceed the "less than" valu

Rev 0 - March 2012
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APPENDIX H 

DESCRIPTIONS OF 
PROCESS PARAMETERS 

MONITORED 



 
 

 
 
 

DESCRIPTION OF PROCESS PARAMETERS MONITORED 
EVOQUA WATER TECHNOLOGIES, PARKER, ARIZONA FACILITY 

Revised May 2014 
 
 
  

PROCESS PARAMETER 
MONITORED 

 

 
REASON FOR SELECTING 

PARAMETER 
 
Temperature Indicators on Afterburner 
(AB-2) 
 

 
Temperature is the best parameter for 
detecting proper afterburner 
combustion and performance, and 
assuring compliance with Subpart FF.   
  

Temperature Indicators on hearths 3-5 
on Reactivation Furnace (RF-2) 

 
Temperature is the best parameter for 
detecting proper reactivation furnace 
combustion and performance, and 
assuring compliance with Subpart FF.   

 
 

THE TREATMENT UNIT DESIGN SPECIFICATIONS ARE MAINTAINED IN THE 
ADMINISTRATION OFFICE 

 
 



 

 

 
APPENDIX I  

CARBON CANISTER 
REPLACEMENT LOGS 



WS-2 (100 days) 
Change Out Last Change Days Carbon Used for Change Out

2/2/2012 12/6/2011 58 Batch 2012007 bags 81,82,83,84,85
5/3/2012 2/2/2012 91 Batch 2012037 bags 55,56,57,58,59
8/1/2012 5/3/2012 90 Batch 2012069 bags 95,96,97,98 Batch 2012073 bag 3

9/18/2012 8/1/2012 48 Batch 2012093 bags 14,15,16,17,20
12/10/2012 9/18/2012 83 Batch 2012127 bags, 87,89,90,91,92

3/7/2013 12/10/2012 87 Batch 2013029 bags 32,33,34,35
6/6/2013 3/7/2013 91 Batch 2013073 Bags 56,57,58,59,60
9/5/2013 6/6/2013 91 Batch 2013115 Bags 3,96,97,94,95

12/14/2013 9/5/2013 100 Batch 2013163 bags 34,35,36,37,38
3/18/2014 12/14/2013 94 Batch 2014031 bags 97,98,99,100 Batch 2014033 bag 5
6/25/2014 3/18/2014 99
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4000 lbs WS-1 (7.8 Days) 
Periodic Test 

Before 
Changeout

Change Out Last Change Days Day Carbon Used for Change Out

5/14/2012 5/11/2012 3 Mon Batch 2012041 bags 64,65,66,67 4000
5/16/2012 5/14/2012 2 Wed Batch 2012043 bags 14,15,16,17 4000
5/18/2012 5/16/2012 2 Fri Batch 2012043 bags 66,67,68,69 4000
5/21/2012 5/18/2012 3 Mon Batch 2012043 bags 87,88,89,90 4000
5/23/2012 5/21/2012 2 Wed Batch 2012045 bags 69,70,71,72 4000
5/25/2012 5/23/2012 2 Fri Batch 2012047 bags 3,4,5,6 4000
5/28/2012 5/25/2012 3 Mon Batch 2012047 bags 26,27,28,29 4000
5/30/2012 5/28/2012 2 Wed Batch 2012049 bags 1,2,3,4 4000

15 ppm 6/1/2012 5/30/2012 2 Fri Batch 2012049 bags 22,23,24,25 4000
6/4/2012 6/1/2012 3 Mon Batch 2012049 bags 42,43,44,45 4000

10 ppm 6/6/2012 6/4/2012 2 Wed Batch 2012049 bags 48,49,50,51 4000
6/8/2012 6/6/2012 2 Fri Batch 2012049 bags 75,76,77,78 4000
6/11/2012 6/8/2012 3 Mon Batch 2012051 bags 33,34,35,36 4000
6/13/2012 6/11/2012 2 Wed Batch 2012051 bags 41,42,43,44 4000
6/15/2012 6/13/2012 2 Fri Batch 2012051 bags 50,51,52,53 4000
6/18/2012 6/15/2012 3 Mon Batch 2012051 bags 60,61,62,63 4000
6/20/2012 6/18/2012 2 Wed Batch 2012053 bag 100, Batch 2012055 bags 1,4,5 4000
6/22/2012 6/20/2012 2 Fri Batch 2012053 bags 32,33,46,47 4000
6/25/2012 6/22/2012 3 Mon Batch 2012055 bags 50,51,56,57 4000
6/27/2012 6/25/2012 2 Wed Batch 2012055 bags 96,97,98,99 4000

2 ppm 6/29/2012 6/27/2012 2 Fri Batch 2012057 bags 82,83,92,93 4000
7/2/2012 6/29/2012 3 Mon Batch 2012059 bags 57,58,,61,62 4000
7/4/2012 7/2/2012 2 Wed Batch 2012061 bags 16,17,18,19 4000
7/6/2012 7/4/2012 2 Fri Batch 2012061 bags 43,44,47,48 4000

14 ppm 7/9/2012 7/6/2012 3 Mon Batch 2012063 bags 12,13,14,15 4000
7/11/2012 7/9/2012 2 Wed Batch 2012061 bags 65,66  Batch 2012063 bags 44,45 4000
7/13/2012 7/11/2012 2 Fri Batch 2012065 bgs 4,5,6,7 4000
7/16/2012 7/13/2012 3 Mon Batch 2012065 bags 78,79,80,81 4000
7/18/2012 7/16/2012 2 Wed Batch 2012065 bags 84,85,100 Batch 2012067 bag 1 4000
7/20/2012 7/18/2012 2 Fri Batch 2012067 bags 42,43,44,45 4000
7/23/2012 7/20/2012 3 Mon Batch 2012067 bags 62,63,64,65 4000
7/25/2012 7/23/2012 2 Wed Batch 2012069 bags 28,29,30,31 4000
7/27/2012 7/25/2012 2 Fri Batch 2012069 bags 93,94,95,96 4000
7/30/2012 7/27/2012 3 Mon Batch 2012069 bags 97,98,99,100 4000

5 ppm 8/1/2012 7/30/2012 2 Wed Batch 2012073 bags 2,4,5,6 4000
8/3/2012 8/1/2012 2 Fri Batch 2012073 bags 38,39,40,41 4000
8/6/2012 8/3/2012 3 Mon Batch 2012073 bags 49,50,51,52 4000
8/8/2012 8/6/2012 2 Wed Batch 2012075 bags 63,64,65,66 4000
8/10/2012 8/8/2012 2 Fri Batch 2012077 bags 11,12,13,14 4000
8/13/2012 8/10/2012 3 Mon Batch 2012077 bags 61,62,63,64 4000
8/15/2012 8/13/2012 2 Wed Batch 2012079 bags 3,4,5,6 4000
8/17/2012 8/15/2012 2 Fri Batch 2012079 bags 53,54,55,56 4000

115 ppm 8/20/2012 8/17/2012 3 Mon Batch 2012079 bags 83,84 Batch 2012081 bags 15,16 4000
8/22/2012 8/20/2012 2 Wed Batch 2012081 bags 57,58,59,60 4000
8/24/2012 8/22/2012 2 Fri Batch 2012083 bags 1,2,3,4 4000
8/27/2012 8/24/2012 3 Mon Batch 2012083 bags 37,38,43,44 4000
8/29/2012 8/27/2012 2 Wed Batch 2012083 bags 89,90,91,92 4000
8/31/2012 8/29/2012 2 Fri Batch 2012085 bags 45,46,47,48 4000
9/3/2012 8/31/2012 3 Mon Batch 2012085 bags 45,46,47,48 4000
9/5/2012 9/3/2012 2 Wed Batch 2012085 bags 52,53,54,55 4000
9/7/2012 9/5/2012 2 Fri Batch 2012087 bags 96,97,98,99 4000

25 ppm 9/10/2012 9/7/2012 3 Mon Batch 2012089 bags 51,52,53,54 4000
9/12/2012 9/10/2012 2 Wed Batch 2012089 bags 76,77,74,75 4000
9/14/2012 9/12/2012 2 Fri Batch 2012089 bags 90,91,92,93 4000
9/17/2012 9/14/2012 3 Mon Batch 2012091 bags 16,17,18,19 4000
9/19/2012 9/17/2012 2 Wed Batch 2012091 bags 90,91 Batch 2012093 bags 10,11 4000

10 ppm 9/21/2012 9/19/2012 2 Fri Batch 2012093 bags 93,94,95,96 4000
9/24/2012 9/21/2012 3 Mon Batch 2012095 bags 15,16,17,18 4000
9/26/2012 9/24/2012 2 Wed Batch 2012093 bags 91,92,97,98 4000
9/28/2012 9/26/2012 2 Fri Batch 2012095 bags 5,6,7,8 4000
10/1/2012 9/28/2012 3 Mon Batch 2012095 bags 61,62,63,64 4000
10/3/2012 10/1/2012 2 Wed Batch 2012097 bags 49,50,81,82 4000
10/5/2012 10/3/2012 2 Fri Batch 2012097 bags 60,61,62,63 4000
10/8/2012 10/5/2012 3 Mon Batch 2012099 bags 28,29,30,31 4000

12 ppm 10/10/2012 10/8/2012 2 Wed Batch 2012099 bags 44,45,46,47 4000
10/12/2012 10/10/2012 2 Fri Batch 2012101 bags 88,89,90,91 4000
10/15/2012 10/12/2012 3 Mon Batch 2012101 bag 100 Batch 2012103 bags 1,2,3 4000
10/17/2012 10/15/2012 2 Wed Batch 2012013 bags 46,47,48,49 4000
10/19/2012 10/17/2012 2 Fri Batch 2012103 bags 81,82,83,84 4000
10/22/2012 10/19/2012 3 Mon Batch 2012105 bags 50,51,52,53 4000
10/24/2012 10/22/2012 2 Wed Batch 2012105 bags 26,27,28,29 4000
10/26/2012 10/24/2012 2 Fri Batch 2012107, bags 46,47,50,51 4000
10/29/2012 10/26/2012 3 Mon Batch 2012107  bag 100 Batch 2012109 bags 1,4,5 4000
10/31/2012 10/29/2012 2 Wed Batch 2012109 bags 70,71,72,73 4000
11/2/2012 10/31/2012 2 Fri Batch 2012111 bags 8,9,10,11 4000

45 ppm 11/5/2012 11/2/2012 3 Mon Batch 2012111 bags 25,26,27,28 4000
11/7/2012 11/5/2012 2 Wed Batch 2012113 bags 55,56,57,58 4000
11/9/2012 11/7/2012 2 Fri Batch 2012113 bags 97,98,99,100 4000
11/12/2012 11/9/2012 3 Mon Batch 2012115 bags 39,40,41,42 4000
11/14/2012 11/12/2012 2 Wed Batch 2012117 bags 38,39,40,41 4000
11/16/2012 11/14/2012 2 Fri Batch 2012115 bags 91,92,93,94 4000
11/19/2012 11/16/2012 3 Mon Batch 2012119 bags 1,2,23,24 4000
11/21/2012 11/19/2012 2 Wed Batch 2012121 bags 11,12,13,14 4000
11/23/2012 11/21/2012 2 Fri Batch 2012121 bags 15,16,17,18 4000
11/26/2012 11/23/2012 3 Mon Batch 2012121 bags 53,54,55,56, 4000
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4000 lbs WS-1 (7.8 Days) 
Periodic Test 

Before 
Changeout

Change Out Last Change Days Day Carbon Used for Change Out

223 ppm 11/28/2012 11/26/2012 2 Wed Batch 2012123 bags 1,2,3,4 4000
11/30/2012 11/28/2012 2 Fri Batch 2012123 bags 47,48,49,50 4000
12/3/2012 11/30/2012 3 Mon Batch 2012123 bags 87,88,89,90 4000
12/5/2012 12/3/2012 2 Wed Batch 2012125 bags 52,53,68,69 4000
12/7/2012 12/5/2012 2 Fri Batch 2012127 bags 16,17,18,19 4000
12/10/2012 12/7/2012 3 Mon Batch 2012127 bags 93,94,95,96 4000

<2 ppm 12/12/2012 12/10/2012 2 Wed Batch 2012129 bags 27,28,29,30 4000
12/14/2012 12/12/2012 2 Fri Batch 2012129 bags 9,96,97,98 4000
12/17/2012 12/14/2012 3 Mon Batch 2012131 bags 3,36,37,38 4000
12/19/2012 12/17/2012 2 Wed Batch 2012131 bags 96,97,98 Batch 2012129  bag 60 4000
12/21/2012 12/19/2012 2 Fri Batch 2012133 bags 51,52,53,54 4000
12/24/2012 12/21/2012 3 Mon Batch 2012133 bags 75,76,77,78 4000
12/26/2012 12/24/2012 2 Wed Batch 2012135 bags 21,22,23,24 4000
12/28/2012 12/26/2012 2 Fri Batch 2012135 bags 25,26,27,28 4000
12/31/2012 12/28/2012 3 Mon Batch 2012135 bags 17,18,19,20 4000

19 ppm 1/2/2013 12/31/2012 2 Wed Batch 2012135 bags 67,68,69,70 4000
1/4/2013 1/2/2013 2 Fri Batch 2012135 bags 97,97,73,74 4000
1/7/2013 1/4/2013 3 Mon Batch 2013001 bags 93,94,95,96 4000
1/9/2013 1/7/2013 2 Wed Batch 2013001 bags 71,72,73,74 4000
1/11/2013 1/9/2013 2 Fri Batch 2013003 bags 41,42,43,44 4000
1/14/2013 1/11/2013 3 Mon Batch 2013005 bags 17,18,19,20 4000
1/16/2013 1/14/2013 2 Wed Batch 2013005 bags 68,69,70,71 4000
1/18/2013 1/16/2013 2 Fri Batch 2013005 bags 64,65,66,67 4000
1/21/2013 1/18/2013 3 Mon Batch 2013009 bags 9,10,11,12 4000
1/23/2013 1/21/2013 2 Wed Batch 2013009 bags 69,70,71,72 4000
1/25/2013 1/23/2013 2 Fri Batch 2013011 bags 35,35 Batch 2013007 bags 47,48 4000
1/28/2013 1/25/2013 3 Mon Batch 2013011 bags 97,98,99,100 4000
1/30/2013 1/28/2013 2 Wed Batch 2013013 bags 21,22,23,24 4000

5 ppm 2/1/2013 1/30/2013 2 Fri Batch 2013013 bags 71,72.73.74 4000
2/4/2013 2/1/2013 3 Mon Batch 2013015 bags 38.39.40.41 4000
2/6/2013 2/4/2013 2 Wed Batch 2013015 bags 69,70,71,72 4000
2/8/2013 2/6/2013 2 Fri Batch 2013017 bags 16,17,18,19 4000
2/11/2013 2/8/2013 3 Mon Batch 2013017 bags 38,39,40,41 4000
2/13/2013 2/11/2013 2 Wed Batch 2013019 bags 30,31,32,33 4000
2/15/2013 2/13/2013 2 Fri Batch 2013019 bags 36,37,69,70 4000
2/18/2013 2/15/2013 3 Mon Batch 2013019 bags 58,59,60,61 4000
2/20/2013 2/18/2013 2 Wed Batch 2013021 bags 8,9,10,11 4000
2/22/2013 2/20/2013 2 Fri Batch 2013023 bags 50,51,52,53 4000
2/25/2013 2/22/2013 3 Mon Batch 2013025 bags 12,13,14,15 4000
2/27/2013 2/25/2013 2 Wed Batch 2013025 bags 16,17,18,19 4000

2 ppm 3/1/2013 2/27/2013 2 Fri Batch 2013023 bags 68,69 Batch 2013025 bags 99,100 4000
3/4/2013 3/1/2013 3 Mon Batch 2013027 bags 82,83,84,85 4000
3/6/2013 3/4/2013 2 Wed Batch 2013027 bags 100 Batch 2013029 bags 1,2,3 4000
3/8/2013 3/6/2013 2 Fri Batch 2013029 bags 60,61,62,63 4000
3/11/2013 3/8/2013 3 Mon Batch 2013031 bags 40,41,42,43 4000
3/13/2013 3/11/2013 2 Wed Batch 2013031 bags 12,13,14,15 4000
3/15/2013 3/13/2013 2 Fri Batch 2013031 bags 8,9,10,11 4000
3/18/2013 3/15/2013 3 Mon Batch 2013033 bags 27,28,29,30 4000
3/20/2013 3/18/2013 2 Wed Batch 2013033 bags 67,68,97,98 4000
3/22/2013 3/20/2013 2 Fri Batch 2013035 bags 51,2,53,54 4000
3/25/2013 3/22/2013 3 Mon Batch 2013037 bags 19,20,21,22 4000
3/27/2013 3/25/2013 2 Wed Batch 2013037 bags  87,88,89,90 4000
3/29/2013 3/27/2013 2 Fri Barch 2013037 bags 82,83,84,85 4000
4/1/2013 3/29/2013 3 Mon Batch 2013039 bags 52,53,54,55 4000
4/3/2013 4/1/2013 2 Wed Batch 2013039 bags 88,89,90,91 4000
4/5/2013 4/3/2013 2 Fri Batch2013039 bags 84,85,100 Batch 2013041 bag 1 4000
4/8/2013 4/5/2013 3 Mon Batch 2013043 bags 1,2,3,4 4000
4/10/2013 4/8/2013 2 Wed Batch 2013043 bags 22,23,24,25 4000
4/12/2013 4/10/2013 2 Fri Batch 2013045 bags 40,41,42,43 4000
4/15/2013 4/12/2013 3 Mon Batch 2013045 bags 62,63,64,65 4000
4/17/2013 4/15/2013 2 Wed Batch 2013045 bags 90,91,92,93 4000
4/19/2013 4/17/2013 2 Fri Batch 2013047 bags 32,33,34,35 4000

9 ppm 4/22/2013 4/19/2013 3 Mon Batch 2013047 bags 97,98,99,100 4000
4/24/2013 4/22/2013 2 Wed Batch 2013047 bags 87,88,89,90 4000
4/26/2013 4/24/2013 2 Fri Batch 2013051 bags 19,20,21,22 4000
4/29/2013 4/26/2013 3 Mon Batch 2013053 bags 8,9,10,11 4000
5/1/2013 4/29/2013 2 Wed Batch 2013053 bags 34,35,40,41 4000
5/3/2013 5/1/2013 2 Fri Batch 2013051 bags 66,67,68,69 4000

25 ppm 5/6/2013 5/3/2013 3 Mon Batch 2013055 bags 33,34,35,36 4000
5/8/2013 5/6/2013 2 Wed Batch 2013055 bags 19,20,21,22 4000
5/10/2013 5/8/2013 2 Fri Batch 2013059 bags 20,21,22,23 4000
5/13/2013 5/10/2013 3 Mon Batch 2013059 bags 90,91,92,93 4000
5/15/2013 5/13/2013 2 Wed Batch 2013061 bags 76,77,78,79 4000
5/17/2013 5/15/2013 2 Fri Batch 2013063 bags 36,37,38,39 4000
5/20/2013 5/17/2013 3 Mon Batch 2013063 bags 86,87,88,89 4000
5/22/2013 5/20/2013 2 Wed Batch 2013067 bags 6,7,8,9 4000
5/24/2013 5/22/2013 2 Fri Batch 2013067 bags 34,35,36,37 4000
5/27/2013 5/24/2013 3 Mon Batch 2013067 bags 44,45,46,47 4000
5/29/2013 5/27/2013 2 Wed Batch 2013069 bags 72,73,74,75 4000
5/31/2013 5/29/2013 2 Fri Batch 2013069 bags 66,67,94,95 4000

12 ppm 6/3/2013 5/31/2013 3 Mon Batch 2013071 bags 81,82,83,84 4000
6/5/2013 6/3/2013 2 Wed Batch 2013073 bags 29,30,31,32 4000
6/7/2013 6/5/2013 2 Fri Batch 2013073 bags 63,64,91,92 4000
6/10/2013 6/7/2013 3 Mon Batch 2013075 bags 45,46,47,48 4000
6/12/2013 6/10/2013 2 Wed Batch 2013075 bags 88,89,90,91 4000
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4000 lbs WS-1 (7.8 Days) 
Periodic Test 

Before 
Changeout

Change Out Last Change Days Day Carbon Used for Change Out

6/14/2013 6/12/2013 2 Fri Batch 2013077 bags 30,31,32,33 4000
6/17/2013 6/14/2013 3 Mon Batch 2013077 bags 68,69,70,71 4000
6/19/2013 6/17/2013 2 Wed Batch 2013079 bags 44,45,46,47 4000
6/21/2013 6/19/2013 2 Fri Batch 2013079 bags 94,95,96,97 4000
6/24/2013 6/21/2013 3 Mon Batch 2013081 bags 62.63.64.65 4000
6/26/2013 6/24/2013 2 Wed Batch 2013083 bags 10,11,12,13 4000
6/28/2013 6/26/2013 2 Fri Batch 2013083 bags 44,45,66,67 4000
7/1/2013 6/28/2013 3 Mon Batch 2013085 bags 40,41,42,43 4000
7/3/2013 7/1/2013 2 Wed Batch 2013085 bags 71,72,73,74 4000
7/5/2013 7/3/2013 2 Fri Batch 2013087 bags 36.37.38,39 4000

95 ppm 7/8/2013 7/5/2013 3 Mon Batch 2013085 bags 96  Batch 2013087 bags 15,50,51 4000
7/10/2013 7/8/2013 2 Wed Batch 2013089 bags 70,71,72,73 4000
7/12/2013 7/10/2013 2 Fri Batch 2013091 bags 20,21,22,23 4000
7/15/2013 7/12/2013 3 Mon Batch 2013093 bags 4,5,6,7 4000
7/17/2013 7/15/2013 2 Wed Batch 2013093 bags 56,57,58,59 4000
7/19/2013 7/17/2013 2 Fri Batch 2013095 bags 2,3,4,5 4000
7/22/2013 7/19/2013 3 Mon Batch 2013095 bags 25,26,27,28 4000
7/24/2013 7/22/2013 2 Wed Batch 2013097 bags 1,2 Batch 2013095 bags 99,100 4000
7/26/2013 7/24/2013 2 Fri Batch 2013097 bags 50,51,52,53 4000
7/29/2013 7/26/2013 3 Mon Batch 2013099 bags 14,15,16,17 4000
7/31/2013 7/29/2013 2 Wed Batch 2013099 bags 70,71 Batch 2013097 bags 62,63 4000
8/2/2013 7/31/2013 2 Fri Batch 2013101 bags 22,23,24,25 4000

52 ppm 8/5/2013 8/2/2013 3 Mon Batch 2013101 bags 62,63,64,65 4000
8/7/2013 8/5/2013 2 Wed Batch 2013103 bags 45,46,47,48 4000
8/9/2013 8/7/2013 2 Fri Batch 2013103 bags 98,99,100  Batch 2013105 bag 1 4000
8/12/2013 8/9/2013 3 Mon Batch 2013105 bags 24,25,26,27 4000
8/14/2013 8/12/2013 2 Wed Batch 2013105 bags 88,89,90,91 4000
8/16/2013 8/14/2013 2 Fri Batch 2013107 bags 24,25,26,27 4000
8/19/2013 8/16/2013 3 Mon Batch 2013107 bags 78,79,80,81 4000
8/21/2013 8/19/2013 2 Wed Batch 2013109 bags 36,37,38,39 4000
8/23/2013 8/21/2013 2 Fri Bath 2013109 bags 75,76,77,78 4000
8/26/2013 8/23/2013 3 Mon Batch 2013111 bags 44,45,46,47 4000
8/28/2013 8/26/2013 2 Wed Batch 2013111 bags 93,94,95,96 4000
8/30/2013 8/28/2013 2 Fri Batch 2013113 bags 43,44,45,46 4000
9/2/2013 8/30/2013 3 Mon Batch 2012113 bags 54,65,66,67 4000
9/4/2013 9/2/2013 2 Wed Batch 2013115 bags 68,69,70,71 4000
9/6/2013 9/4/2013 2 Fri Batch 2013117 bags 18,19,20,21 4000

10 ppm 9/9/2013 9/6/2013 3 Mon Batch 2013117 bags 70,71,72,73 4000
9/11/2013 9/9/2013 2 Wed Batch 2013119 bags 25,26,27,28 4000
9/13/2013 9/11/2013 2 Fri Batch 2013119 bags 74,75,76,77 4000
9/16/2013 9/13/2013 3 Mon Batch 2013121 bags 47,48,49,50 4000
9/18/2013 9/16/2013 2 Wed Batch 2013121 bags 97,98,99,100 4000
9/20/2013 9/18/2013 2 Fri Batch 2013123 bags 31,32,33,34 4000
9/23/2013 9/20/2013 3 Mon Batch 2013125 bags 30,31,32,33 4000
9/25/2013 9/23/2013 2 Wed Batch 2013125 bags 84,85,86,87 4000
9/27/2013 9/25/2013 2 Fri Batch 2013127 bags 56,57,58,59 4000
9/30/2013 9/27/2013 3 Mon Batch 2013129 bags 44,45,46,47 4000
10/2/2013 9/30/2013 2 Wed Batch 2013131 bags 1,2,3,4 4000
10/4/2013 10/2/2013 2 Fri Batch 2013131 bags 46,47,48,49 4000
10/7/2013 10/4/2013 3 Mon Plant Down - No spent carbon feeding in tanks or furnace Shutdown

15 ppm 10/9/2013 10/7/2013 2 Wed Plant Down - No spent carbon feeding in tanks or furnace Shutdown
10/11/2013 10/9/2013 2 Fri Batch 2013131 bags 50,51,52,53 4000
10/14/2013 10/11/2013 3 Mon Batch 2013131 bags 70,71,72,73 4000
10/16/2013 10/14/2013 2 Wed Batch 2013131 bags 96,97 Batch 2013133 bags 28,29 4000
10/18/2013 10/16/2013 2 Fri Batch 2013133 bags 80,81,82,83 4000
10/21/2013 10/18/2013 3 Mon Batch 2013135 bags 78,79,80,81 4000
10/23/2013 10/21/2013 2 Wed Batch 2013137 bags 26,27,28,29 4000
10/25/2013 10/23/2013 2 Fri Batch 2013137 bags 62,63,64,65 4000
10/28/2013 10/25/2013 3 Mon Batch 2013139 bags 66,67,68,69 4000
10/30/2013 10/28/2013 2 Wed Batch 2013139 bags 74,75,76,77 4000
11/1/2013 10/30/2013 2 Fri Batch 2013141 bags 76,77,78,79 4000

55 ppm 11/4/2013 11/1/2013 3 Mon Batch 2013143 bags 70,71,72,73 4000
11/6/2013 11/4/2013 2 Wed Batch 2013145 bags 23,24,25,26 4000
11/8/2013 11/6/2013 2 Fri Batch 2013145 bags 69,70,71,72 4000
11/11/2013 11/8/2013 3 Mon Batch 2013147 bags 48,49,50,51 4000
11/13/2013 11/11/2013 2 Wed Batch 2013149 bags 11,12,13,14, 4000
11/15/2013 11/13/2013 2 Fri Batch 2013149 bags 62,63,64,65 4000
11/18/2013 11/15/2013 3 Mon Batch 2013151 bags 3,4,5,6 4000
11/20/2013 11/18/2013 2 Wed Batch 2013149 bags 87,88 Batch 2013151 bags 77,78 4000
11/22/2013 11/20/2013 2 Fri Batch 2013153 bags 31,32,33,34 4000
11/25/2013 11/22/2013 3 Mon Batch 2013153 bags 85,86,87,88 4000
11/27/2013 11/25/2013 2 Wed Batch 2013155 bags 38,39,40,41 4000
11/29/2013 11/27/2013 2 Fri Batch 2013155 bags 32,33,34,35 4000
12/2/2013 11/29/2013 3 Mon Batch 2013157 bags 67,68,69,70 4000
12/4/2013 12/2/2013 2 Wed Batch 2013159 bags 25,26,27,28 4000
12/6/2013 12/4/2013 2 Fri Batch 2013159 bags 47,48,49,50 4000
12/9/2013 12/6/2013 3 Mon Batch 2013161 bags 9,10,11,12 4000

15 ppm 12/11/2013 12/9/2013 2 Wed Batch 2013161 bags 74,75,76,77 4000
12/13/2013 12/11/2013 2 Fri Batch 2013163 bags 8,9,10,11 4000
12/16/2013 12/13/2013 3 Mon Batch 2013165 bags 25,26,27,28 4000
12/18/2013 12/16/2013 2 Wed Batch 2013165 bags 63,64,65,66 4000
12/20/2013 12/18/2013 2 Fri Batch 2013167 bags 11,12,13,14 4000
12/23/2013 12/20/2013 3 Mon Batch 2013167, bags 95, 96, 97, 98 4000
12/25/2013 12/23/2013 2 Wed Batch 2013167 bag 100, Batch 2013169, 1,2,3 4000
12/27/2013 12/25/2013 2 Fri Batch 2013169, bags 64,65,66,67 4000
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4000 lbs WS-1 (7.8 Days) 
Periodic Test 

Before 
Changeout

Change Out Last Change Days Day Carbon Used for Change Out

12/30/2013 12/27/2013 3 Mon Batch 2013171, bags 34, 35, 36, 37 4000
1/1/2014 12/30/2013 2 Wed Batch 2013171 bags  6,7,8,9 4000
1/3/2014 1/1/2014 2 Fri Batch 2013171 bags 18,19,20,21 4000

22 ppm 1/6/2014 1/3/2014 3 Mon Batch 2014001 bags 62,63,64,65 4000
1/8/2014 1/6/2014 2 Wed Batch 2014001 bags 5,6,22,23 4000
1/10/2014 1/8/2014 2 Fri Batch 2014003 bags 32,33,34,35 4000
1/13/2014 1/10/2014 3 Mon Batch 2014003 bags 32,33,34,35 4000
1/15/2014 1/13/2014 2 Wed Batch 2014005 bags 48,49,50,51 4000
1/17/2014 1/15/2014 2 Fri Batch 2014007 bags 6,7,10,11 4000
1/20/2014 1/17/2014 3 Mon Batch 2014007 bags 96,97,98,99 4000
1/22/2014 1/20/2014 2 Wed Batch 2014009 bags 30,31,32,33 4000
1/24/2014 1/22/2014 2 Fri Batch 2014009 bags 76,77,78,79 4000

13 ppm 1/27/2014 1/24/2014 3 Mon Batch 2014011 bags 54,5,56,57 4000
1/29/2014 1/27/2014 2 Wed Batch 2014011 bags 98,99,100 Batch 2014013 bag 1 4000
1/31/2014 1/29/2014 2 Fri NA Shutdown
2/3/2014 1/31/2014 3 Mon NA Shutdown

10 ppm 2/5/2014 2/3/2014 2 Wed NA Shutdown
2/7/2014 2/5/2014 2 Fri Batch 2014013 bags 13,18,19,20 4000
2/10/2014 2/7/2014 3 Mon Batch 2014013 bags 81,82,83,84 4000
2/12/2014 2/10/2014 2 Wed Batch 2014015 bags 31,32,33,34 4000
2/14/2014 2/12/2014 2 Fri Batch 2014015 bags 83,84,85,86 4000
2/17/2014 2/14/2014 3 Mon Batch 2014017 bags 69,70,71,72 4000
2/19/2014 2/17/2014 2 Wed Batch 2014019 bags 21,22,23,24 4000
2/21/2014 2/19/2014 2 Fri Batch 2014019 bags 67,68,69,70 4000
2/24/2014 2/21/2014 3 Mon Batch 2014021 bags 77,78,79,80 4000
2/26/2014 2/24/2014 2 Wed Batch 2014023 bags 1,2,3,4 4000
2/28/2014 2/26/2014 2 Fri Batch 2014023 bags 43,44,45,46 4000

15 ppm 3/3/2014 2/28/2014 3 Mon Batch 2014025 bags 8,9,10,11 4000
3/5/2014 3/3/2014 2 Wed Batch 2014025 bags 84,85,86,87 4000
3/7/2014 3/5/2014 2 Fri Batch 2014027 bags 31,32,33,34 4000
3/10/2014 3/7/2014 3 Mon Batch 2014029 bags 2,3,4,5 4000
3/12/2014 3/10/2014 2 Wed Batch 2014029 bags 46,47,48,49 4000
3/14/2014 3/12/2014 2 Fri Batch 2014029 bags 56,57,76,77 4000
3/17/2014 3/14/2014 3 Mon Batch 2014031 bags 71,72,73,74 4000
3/19/2014 3/17/2014 2 Wed Batch 2014033 bags 20,21,22,23 4000
3/21/2014 3/19/2014 2 Fri Batch 2014033 bags 70,71,72,73 4000
3/24/2014 3/21/2014 3 Mon Batch 2014035 bags 50,51,52,53 4000
3/26/2014 3/24/2014 2 Wed Batch 2014035 bag 100 Batch 2014037 bags 1,2,3 4000
3/28/2014 3/26/2014 2 Fri Batch 2014037 bags 41,42,43,44 4000
3/31/2014 3/28/2014 3 Mon Batch 2014039 bags 20,21,22,23 4000
4/2/2014 3/31/2014 2 Wed Batch 2014039 bags 85,86,87,88 4000
4/4/2014 4/2/2014 2 Fri Batch 2014041 bags 41,42,43,44 4000
4/7/2014 4/4/2014 3 Mon Batch 2014043 bags 11,12,16,14 4000
4/9/2014 4/7/2014 2 Wed Batch 2014043 bags 61,62,63,64 4000
4/11/2014 4/9/2014 2 Fri Batch 2014043 bags 97,98,99,100 4000
4/14/2014 4/11/2014 3 Mon Batch 2014045 bags 81,82,83,84 4000
4/16/2014 4/14/2014 2 Wed Batch 2014047 bags 23,24,25,26 4000
4/18/2014 4/16/2014 2 Fri Batch 2014047 bags 77,78,79,80 4000

26 ppm 4/21/2014 4/18/2014 3 Mon Batch 2014049 bags 43,44,45,46 4000
4/23/2014 4/21/2014 2 Wed Batch 2014049 bags 73,74,75,76 4000
4/25/2014 4/23/2014 2 Fri Batch 2014051 bags 19,20,21,22 4000
4/28/2014 4/25/2014 3 Mon Batch 2014053 bags 1,2,3,4 4000
4/30/2014 4/28/2014 2 Wed Batch 2014053 bags 43,44,45,46 4000
5/2/2014 4/30/2014 2 Fri Batch 2014055 bags 17,18,19,20 4000
5/5/2014 5/2/2014 3 Mon Batch 2014055 bags 38,39,40,41 4000
5/7/2014 5/5/2014 2 Wed Batch 2014057 bags 57,58,59,60 4000
5/9/2014 5/7/2014 2 Fri Batch 2014059 bags 15,16,17,18 4000
5/12/2014 5/9/2014 3 Mon Batch 2014059 bags 93,94,95,96 4000
5/14/2014 5/12/2014 2 Wed Batch 2014061 bags 23,24,25,26 4000
5/16/2014 5/14/2014 2 Fri Batch 2014061 bags 67,68,69,70 4000
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1000 lbs WS-3 (38 days) 
Periodic Test 

Before Changeout Change Out Last Change Days Carbon Used for Change Out

<2 ppm 6/1/2012 5/1/2012 31 2012047 Bag 98 1000
<2 ppm 7/1/2012 6/1/2012 30 2012059 Bag 33 1000
<2 ppm 8/1/2012 7/1/2012 31 2012073 Bag 1 1000
<2 ppm 8/31/2012 8/1/2012 30 Batch 2012 Bag 44 1000
<2 ppm 10/2/2012 8/31/2012 32 Batch 2012097 Bag 53 1000
<2 ppm 11/2/2012 10/2/2012 31 Batch 2012111 Bag 14 1000
<2 ppm 12/2/2012 11/2/2012 30 Batch 2012123 Bag 86 1000
<2 ppm 1/2/2013 12/2/2012 31 Batch 2012135 Bag 15 1000
<2 ppm 1/30/2013 1/2/2013 28 Batch 2013013 Bag 63 1000
<2 ppm 3/1/2013 1/30/2013 30 Batch 2013027 Bag 1 1000
<2 ppm 4/1/2013 3/1/2013 31 Batch 2013039 Bag 30 1000
<2 ppm 5/2/2013 4/1/2013 31 Batch 20130053 Bag 96 1000
<2 ppm 5/31/2013 5/2/2013 29 Batch 2013069 Bag 96 1000
<2 ppm 7/1/2013 5/31/2013 31 Batch 2013083 Bag 44 1000
<2 ppm 8/5/2013 7/1/2013 35 Batch 2013103 Bag 6 1000
<2 ppm 8/30/2013 8/5/2013 25 Batch 2013113 Bag 55 1000
<2 ppm 9/30/2013 8/30/2013 31 Batch 2013129 Bag 48 1000
<2 ppm 11/4/2013 9/30/2013 35 Batch 2013143 bag 76 1000
<2 ppm 12/1/2013 11/4/2013 27 Batch 2013155 bag 86 1000
<2 ppm 1/2/2014 12/1/2013 32 Batch 2013171 bag 23 1000
<2 ppm 1/29/2014 1/2/2014 27 Batch 2014011 bag 96 1000
<2 ppm 3/3/2014 1/29/2014 33 Batch 2014025 bag 34 1000
<2 ppm 3/31/2014 3/3/2014 28 Batch 2014039 bag 42 1000
<2 ppm 5/2/2014 3/31/2014 32 Batch 2014055 bag 21 1000
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APPENDIX J  
BENZENE ANALYTICAL 















































































 

 

 
 

APPENDIX K  
PROCESS FLOW DIAGRAM 
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