Updated Public Notice

Information Meeting About DEQ
Permitting at American Petroleum
Environmental Services — New

Meeting Location

DEQ invites the public to an information
meeting on American Petroleum Environmental
Services’ application for a modification of their
standard air contaminant discharge permit and
application for a solid waste permit.

Please Note:

DEQ has moved the location of the meeting
from the Oxford Suites to the Red Lion Hotel.
See the Meeting Details below for information
on the new location.

Summary

American Petroleum proposes to modify their
existing air quality permit to add an oil
sulfonation process and an oil polishing process
along with a thermal oxidizer to control volatile
organic compound emissions. In addition, per
DEQ’s request, American Petroleum is applying
for a solid waste permit for processing used oil
filters and other oily solids.

How do | participate?

Attend the meeting to learn about the permit
application, provide input and ask any questions
you might have.

Meeting details

When: 6:00 pm
Tuesday, March 7, 2017

Where: Red Lion Hotel
909 N. Hayden Island Drive
Portland, Oregon 97217

About the facility

American Petroleum is a used oil re-refinery,
taking deliveries of used oil and processing them
into reusable oil and fuel. The proposed
additions to the facility include an oil sulfonation
process and an oil polishing process, in addition
to a thermal oxidizer to reduce volatile organic
compounds and odor emissions.

The air quality permit application is for a
complex modification to a standard air
contaminant discharge permit for American

Petroleum Environmental Services located at
11535 N. Force Avenue, Portland, Oregon. The
existing air permit was issued on April 1, 2009
and originally scheduled to expire on Dec.1,
2013.

A timely application for renewal was received by
DEQ), so the existing permit remains in force
until final action is taken on the renewal
application.

Two non-technical permit modifications to
change the legal name of the facility have been
issued since the last permit renewal.

DEQ has determined that acceptance of used oil
filters and oily solids for transfer to metal
recovery facilities or for disposal should be
regulated under a DEQ solid waste permit. DEQ
required American Petroleum to submit an
application for a solid waste permit for their used
oil filter processing and oily solids collection by
March 2, 2017.

What air pollutants would the permit
regulate?

This permit regulates emissions of the
pollutants listed in the table at the end of this
document.

What would the solid waste permit
regulate?

The solid waste permit will regulate acceptance,
processing and transfer of oily solids and used
oil filters.

How does DEQ determine permit
requirements?

DEQ evaluates the types and amounts of
pollutants, site processes, and the facility’s
location, and determines permit requirements
according to state and federal environmental
regulations.

How does DEQ monitor compliance with
the permit requirements?

This permit would require the facility to monitor
pollutants using federally-approved monitoring
practices and standards.
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American Petroleum currently submits annual
reports to demonstrate compliance with the
existing air quality permit. Periodic onsite
inspections are conducted to evaluate compliance
status. The modified permit will address
additional requirements based on the proposed
changes to the facility.

For the solid waste permit, DEQ requires
permittees to develop an operations plan to
address how waste is accepted and managed on
site.

The permittee submits annual reports on the
quantity and types of wastes received and
processed. DEQ conducts periodic inspections to
verify that the permittee is in compliance with
solid waste and other applicable regulations and
the DEQ solid waste permit.

What happens after the meeting?

DEQ considers all comments received during the
information meeting when drafting the air
quality permit modification and solid waste
permit, but will not provide a formal response to
those comments. DEQ will proceed with drafting
a revised air quality permit and a solid waste
permit for American Petroleum. Once DEQ has
drafted these permits, DEQ will issue public
notice(s) to receive written public comments on
the draft permits as well as schedule public
hearing(s) to receive verbal comments on the
draft permits.

Emissions limits

Where can | get more information?
Find out more and view the application at
http://www.oregon.gov/dea/Get-
Involved/Pages/Public-Notices.aspx

or contact:

Northwest Region AQ Permit Coordinator:

Phone: 503-229-5582 or 800-452-4011
Fax: 503-229-6945
Email: nwragpermits@deq.state.or.us

You can also contact the Solid Waste Permit
Coordinator directly using the following contact
information:

Phone: 503-229-5353 or 800-452-4011

Fax: 503-229-6957

Email:
DEQNWR.SolidWastePermitCoordinator@deq.s
tate.or.us.

View the application and related documents in
person at the DEQ office in Portland at 700 NE
Multnomah St Ste 600. For a review
appointment, call Susan Curry at 503-229-6736.

Accessibility information

Documents can be provided upon request in an
alternate format for individuals with disabilities
or in a language other than English for people
with limited English skills. To request a
document in another format or language, call
DEQ in Portland at 503-229-5696, or toll-free in
Oregon at 1-800-452-4011, ext. 5696; or email
deginfo@deq.state.or.us.

Criteria Pollutants: Table 1 below presents maximum allowable emissions of criteria pollutants for the
facility. The current emission limit reflects maximum emissions the facility can emit under the existing
permit. The proposed emission limits will be establish when drafting the permit modification and will
reflect maximum emissions the facility would be able to emit under the proposed permit. Typically, a
facility’s actual emissions are less than maximum limits established in a permit; however, actual emissions

can increase up to the permitted limit.

Table 1

Criteria Pollutant Current Limit (tons/yr) Proposed Limit (tons/yr)

Particulate matter 24 TBD

Small particulate matter 14 TBD

Fine particulate mater NA TBD

Nitrogen oxides 39 TBD

Sulfur dioxide 39 TBD

Carbon monoxide 99 TBD

Volatile organic compounds 39 TBD

For more information about criteria pollutants, go to: www.epa.gov/air/urbanair/
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Clear Lube Re-Refining, LLC
Ecolube Recovery 40 Lake Bellevue Drive
A Clearlube Re-Refining Company, ILC Suite 100

Bellavue, WA 98005

January 25, 2017
Michael Orman

Northwest Region Air Quality Manager
Oregon Department of Environmental Quality
700 Multnomah Street, Suite 600

Portland, OR 97232-4100

RE: Construction and Complex Technical Modification ACDP Submission
American Petroleum Environmental Services
11535 M. Force Ave
Portland, OR, 97217
Multnomah County

Dear Mr. Orman:

American Petroleum Environmental Services-(APES) in conjunction with Clear Lube Re-Refining, hereby
submit their ACDP for the construction of the planned Sulfanation (Suifo-1} and Qil Polishing Systems
{OPS-1] at the APES facility referenced above

The ACDP, prepared in compliance with the MAO executed between the Oregon DEQ, CLRR, and APES -
on 27 December 2016, proposes significant improvements to the current facility. The Sulfo-1 and OPS-1
units will provide CLRR the opportunity to create a true oil-recycling facility, returning used oil to clean
base oil for re-use in the industry. We believe our process to be of the utmost value to the environment,
saving millions of galions of used oll from being refined into fuel for combustion. The decommissioning
of the front plant cooking process will result in a more energy efficient process, with less emissions to
the environment.

Combined with the improved and advanced effluent control systems to be installed through the MAQ,
CLRR and APES will operate a facility friendly to the environment, community, and economy.

Please give this application all due consideration, and please do not hesitate to contact me with any
questions, concerns, or clarifications, We at CLRR and APES look forward to a continuing successful
refationship with the DEQ, and the expedient approval of this application,

Sincerely,

_Colin A, Gregg
Operations and Technology Director, Clear Lube Re-Refining

Attachments {13): AQ10INWR, AQ102, Site Plan, Effluent PFD, City Map 1, City Map 2, AGQ230 {Sulfo-1},
AQ230 (LPS-1), Overall Process PFD, AQ306, AQ403, EF Sheet, PTE Calculations, Sulfonation Process &
Equipment Description
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ADMINISTRATIVE INFORMATION

FORM AQ101

ANSWER SHEET
FOR DEQ USE ONLY
Permit Number: Type of Application:
Application Nz R . -
Datc Received - WL moni] New[] EXT[]
Regional Office: Check No. Amount §

1. Company

2. Facility Loeation

Fax. number:

N/A
e-mail address:

colin.gregg@ecoluberecovery.com

Legal Name: American Petroleum Environmental Services Name: American Palroleum Environmental Services
Mailing Street
Addross: 11535 N. Force Ave! s garess: 11535 N. Force Ave
City, State. City, © .
Zip Coder Portland, OR 97217 | ;) cote. "~ Portland, Multnomah, OR 97217
Number of erployees (carporate): Number of employees (facility);
41 ¥ 13

3. Facilty Contact Person 4. Industrial Classification Code(s)
Naine: ' Primary SIC

Colin Gregg! ;o1 narcs. 5093 /423930
T 5perations and Technology Director f;:‘g:‘;’gsflc
Telephone number: 5. Other DEQ Permits

(503) 445-7780 > Sher =2

6. Permit Action:

CINew Simple ACDP

XINew Construction ACDP
[INew Standard ACDP

[CINew Standard ACDP {PSI/NSR)

[IRenewal of an existing permit without changes (include form AQ403 for Standard ACDPs)
[XIRenewal of an existing permit with changes (include form AQ403 for Standard ACDPs)
[CIRevision (or Madification) to an existing permu application

7. Signature

Michael P. Mazza

ajne ¢ ol_'ﬁcizﬁ Printed amT: cd)_

ngnaturc of official

I herehy apply for pormission 1o discharge air contaminants in the State of Oregon, ay stated or described in this
application. and certify that the information contained in this application and the schedules and exhibiis
appended hereto, are true and correct 1o the best of myv knowledge and belief.

President / 253-53§;§g?52 ~

Title of official and p]umé number
01/26/2017
Date

COregen Dopariment of Exvirontirental Qualie Ary
Comeatisanant Die bargee Pormn Appla plam

Fape |
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FORM AQ101

ADMINISTRATIVE INFORMATION ANSWER SHEET

FEE INFORMATION
(Make the check payable to DEQ)

Note: The initial application fees and annual fees specified below (OAR 346-216-8020, Tabie 2, Parts 1 and
2) are only required for initial permit applications. These fees are not required for an application to renew
or modify an existing permit. The appropriate specific activity fee(s) specified below (QAR 340-216-8020,
Table 2, Part 3) applies to permit modifications or may be in addition to initial permit application fees.

OAR 340-216-802(), Table 2, Part 1 -~ INITIAL PERMITTING APPLICATION FEES:

Short Term Activity ACDP E: $3,600.00
Basic ACDP L] $144.00
Assigminent to General ACDP ﬁ $1.440.00
Simple ACDP - $7,200.00
Construction ACDP $11,520.00
Standard ACDP N $14,400.00
Standard ACDP {Major NSR or Type A State NSR) % $50,400.00
OAR 340-216-8020. TABLE 2, PART 2 - ANNUAL FEES: T

Simple ACDP  Low Fee Class ﬁ $2,304.00
Simple ACDP — High Fee Class $4,608.00
Standard ACDP % $9,216.00
OAR 340-216-8020. TABLE 2, PART 3 - SPECIFIC ACTIVITY FEES: B

Non-Technical Permit Moditication $432.00
Basic Technical Permit Modification . $432.00
Simptle Technical Permit Modification - $1,440.00
Moderate Technical Permit Modification i $7,200.00
Coamplex Technical Permit Modification - $14,400.00
Major NSR or type A State NSR Permit Modification $50,400.00
Modeling review {outside Major NSR or Type A State NSR) $7.200.00
Public Hearing at Source’s Request $2,880.00
State MACT Determination $7.200.00
TOTAL FEES $ 28,800.00

SUBMIT TWO COPIES OF THE COMPLETED APPLICATION TO:

New or Modified Permits {include fees): Permit Renewals (no fees):
Oregon Department of Environmental Quality | Oregon Department of Environmental Quality
Business Office Air Quality Program, Northwest Region Office
811 5W Sixth Avenue _ 700 NE Mulinomah Street, Suite 600
Portland, OR 97204-1390 Portland, Oregon 97232
Oreges Dcparmnent of Envivonnerstal Qualit Fge 2
An Gt Dise frarge Pevmit Apphaation it ol
we A
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FORM AQ101
ANSWER SHEET

e  ADMINISTRATIVE INFORMATION

Stoin of Crogor
Capartrant of

Cunlity

CONTACT LIST

1. Company Information:

Legal Name:

American Petroleum Environmental Services, tnc.

Gther company name (if different than legal name):

2. Site Contact Person: (4 person whe deals with DEQ siatf about equipment prahlemy. )

Name: Telephone number;
Colin Gregg 425 599 9035
Title: E-mail address:

Operations and Technology Director

colin.gregg@ecoluberecovery.com

3. Facility Contact Person: ¢ff other than the site contact person, a persen involved with all emvironmental issues ut the

facility although they muy be housed at a different site.}

Nane: Telephone number:
Mike Mazza 253-533-6007
Title: B-munil address:
President mmazza@apes-inc.com

4. Mailing Contact Person: ([f other than the site contuct person, a person fo whom the company would like all dagency

commimications directed.)

Chief Executive Officer

Nimte: Telephone number:
Joe Stanaway 425 429 3616
Tille: E-mail address:

joe.stanaway@ecoluberecovery.com

5. Invoice Contact Person: ¢If other than the sile contact pevson, a valid contact informuation fo which imoices and
comprications related to resolving invoice questions can be directod )

Name: Teleplhone number:
Mike Mazza 253-533-6007
Title: E-mail addeess:
President mmazza@apes-inc.com

Oregon Dopavtnetis of Ervivonmental uofity

Ane Cengranssingntt 1ischurge Povnet Apply stion

Fage 3

Revised 08 16405
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FORM AQ102
FACILITY DESCRIPTION ANSWER SHEET

Facility Name: AMerican Petroluem Environmental Services permit Numper: 26-3021-57-01

1. Description of facility and processes:

The current facllity is a used ol refinery, taking deliveries of used oils and processing them through fo create
VGO {Vaccuum Gas Qil) as the main producl. Secondary products are a #2 Distillate fuel, which is combusted
on site to heat the refinery, and heavy oil. The refinery currenily has three affluent points. Under form AQ104
NOC (submitted 9/30/2016} they will be reduced la one, to include Typically Available Control Technology
(TACT) in accordance with OAR 340-226-0130. Per the MAQ, the front plant cooking process will be
decommissioned, eliminating this emission source. Oil Heater #4 will be relocated to the back of the faeility
and re-purposed to provide additional heat for the refinery. The effiuent from the PESCO refinery will continue
1o be routed through Qil Heater #3, the efflusnl of which will be cambined with that fram OIl Healer #4,
SULFO-1, and OPS-1 in a single, 2-can Regenerative Thermal Oxidizer (nalural gas firad). The Regenerative
Thermal Oxidizer provides & »90% energy efficiency increase from Direcl Fired TOs by utilizing ihe heat of
combustion to preheat the inlet effluent,

The facilily addilions include two new processes: {1) Qii Sulfenation, {2) Cil Polishing, for the purpose of
generating a Group Il Base Cil for sale.

Ol sulfonation involves the reaction of the VGO from the refinery with sullur trioxide (S03), The process staris
with lhe combustion of molten elemental sulfur in the presence of compressed air inside of a refractory lined
pressure vessel {o create sulfur dioxide (S02), Air is compressed and dried using desiccant filled vessels to
prevent acid formation in the gas plant. The SO2 is then catalytically converled to SO3 and cooled o ambient
temparature. The 803 (diluted in air to <2%v) is senl o an Annular Falling Fiim Reactor {AFFR), whese it
contacts and reacts with the VGO for the purpose of removing conltaminants, color bearing agents and
aromatic compounds in the form of sulfonie acid. The sulfonic acid is a tarry, black llquid suspended in the oil
and must be removed in crder for the ofl to become group [i. This Is achieved in the ail polishing system, The
air effluent from the sulfonation plant (which will eontain SQ2, 303, and variable bul minuscule amounts of
mercaptens} is sent through a trealment process. It first is processed through a packed column continuously
flushed with dilute caustic seda (NaOH) to absorb the SO2. It is lhen sent through a constanlly inigated (water)
brownian metion filter, where the S03 and any entrained oil is removed. Finaly the effluent is passed through
the lhermal oxidizer. This process is engineered, designed, and built by the Chermithon Corporation of Seatile,
WA. Chemithon has over 60 years of experience in sulfonation and effluent tiean up for their process,

including over 400 installations worldwide. A system narrative for the sulfonation process is attached to this
submittal,

The oil polishing system has two distinct steps: (1)Sulfonic Acid Separation, (2) Clay Filiralion. The sulfonic
acid will be separaled from ihe ofl and senl to the existing asphalt flux product, where it can be combined and
sold as a product, From there, the oil will be sent to a Pesco Beam clay filtralion system (CFS). This system
ulitizes Bauxite filled columns which “polish” the oil, remaving sulfur (color causing compound). The Bauxite
calumns must be regenerated as part of the process, achieved through thermal desorption. Thermal
desorplion is a process that uses eilher indirect or direct heat exchange lo heat organic contaminants to a
lemperature high enaugh lo volatilize and separate them from a contaminated solid medium. Alr, combustion
gas, or an inert gas Is used as lhe {ransfer medium for the vaporized components. Thermal desorplion
systems are physical separalion processes that transfer contaminants from one phase to another. They are
not designed to provide high levels of organic destruction, although the higher lemperatures of some systems
will result in focalized oxidalion or pyrolysis. Thermal desorpiion is not incineration. since the destruction of
organic contarinants is not the desired result. The bed temperatures achieved and residence times used by
thermal desorplicn syslems will volatilize selected contaminants, bul usually not oxidize or desiroy them,
Syslem performance is usually measured by the comparison of unlreated solid contaminant levels with those
of the processed solids. The contaminated Bauxile is typically heated up lo 1,000 F. The efluent from the CFS
is then sent lo the thermal oxidizer to achieve TACT, The clean oit is then classified as group (I base oil and
stored for sale. The clay filtration system is designed and bullt by PESCO Beam Environmental Systems, and
repufable, world-wide leader in the used il re-refining industry.

]

Attach plot plan,
3 Attach process flow diagram.

4, Attach a city map or drawing showing the facility location.

Oregen Departaent ot Environmental Quehy Page 2
tir Contanpnait Diss harge Applacation Revised 4 1613
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FORM AQ230

MISCELLANEOUS PROCESS OR DEVICE ANSWER SHEET

Facility Name: |American Petroleum Envirenmental Services

l Permit Number: | 26:321-ST-01'

Procesy Enfosinintion

. 1D Number
2. Descriptive name
3. Existing or future?
' H. Date commenced
5 Date installed/completed

Description of process:

Seasonal or year-round?

K, Baich or continuous operation?

. Projected maximum hours/day

i0. Projected maximunt hours/year

JE1. Process/device capaeily: Short terns capacity Annual usage

AamosiT Lhtits Al

12. Control devices(s) (yes/no)

If yes, provide the ID number and complete and altached the applicable series AQ300 form(s).

Ovegon Departmens of Enveronmental Ciliy Page 2
Afr Contamimant Discharge Permt Application Revised iM/1615
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The Chemithon Corporation 16 November 2616

Process and
Equipment
Description

The sulfonation process consists of a number of distinct process operations as
illustrated above. This section of the proposal is intended to assist the reader in
understanding the complete sulfonation process by describing the process and
equipment for each of the unit operations involved.

Chemithon is responsible for the most advanced sulfonation process systems
currently available anywhere in the world. Seattle-based research and development
has been conducted in this field has produced equipment that is far superior to that
offered by any of our competitors.

Sulfur Supply System

Sulfur is supplied to the sulfur burner from one of two submerged gear pumps (see
Figure below) located in the molten sulfur tank. The submerged pumps provide
accuracy, reliability and ease of maintenance. Steam jacketed mechanical seals,
which are prone to failure, are efiminated by submerging the pumps in molten sulfur.
Dual pumps are provided in order to minimize down time during sulfur pump
maintenance. Chemithon was the first to develop submerged sulfur pump systems.

B (1IN
m . . SULFURTOD
a2 SULFUR BURNER
SULEUR
FEED
B PURIT
*l ir |
SULFUR FROM
RAILCAROR b o= = =
TANK TRUCK P-108-1 V-101-1
MOLTEN SULFUR TANK
Sulfur Supply System
CONFIDENTIAL Equipment List / Page |
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The Chemiton Corporation 16 November 2016

The SO, to organic mole ratio is a very important parameter to contro! in the
sulfonation and sulfation processes. In order to achieve the precision required to
produce the finest quality surfactants. Chemithon supplies a highly accurate mass
flow meter for measuring the sulfur to the burner. A customized temperature
mterlock in the mass flow transmitter reduces failures due to operating the system
with frazen sulfur in the meter. Chemithon was the first—by many years—io tise q
mass flow system to control the sulfir flow. Chemithon assisted MicroMotion to
develop a suitable mass flow meter for this service. The molten sulfur storage tank
comes complete with level indicator panel and sulfur unloading system. A steam and
condensate system is utilized to supply the necessary tracing circuits for all the sulfur
supply piping and the sulfur melter. Optionally. a sulfur melter system is available
for those areas using powder sulfur.

Chemithon's 50 years of experience in designing and building jacketed sulfur
supply systems enables us to supply a highly reliable and easy to use sulfur delivery
system for use in sulfonation and sulfation plants..

Air Supply System - High Pressure Type

The Chemithon sulfonation process requires a continuous flow of dry air-80,

gas. A reliable source of dry air is necessary in order to meet this requirement. In
Chemithon's air supply systems, air is supplied at a constant flow rate and does not
change due to down-line process variations. An Atlas Copco two stage, water cooled.
oil free rotary screw compressor and a packaged pressure swing dryer system is also
provided. Process air flow and pressure can then be easily regulated to the pilot plant
as required by the process.

The high pressure 8.4 kg/cm2 (120 psig) compressor and pressure swing air
dryers eliminate the need for recovering heat from the gas plant to regenerate the air
dryers (as is typically done in commercial scale plants.) This system will enable the
plant to have a wide turndown range and potentially produce SOz at a low enough
rate as to avoid gas flow splitting to the SOz absorber during operation of the pilot
plant. The pressure swing dryers and air receiver are part of the gas plant skid.

DRY AIR
TO GAS
PLANT
8P-203-1
PRESSURE
D?:\Iflggs Alr Regeiver Tank
VE-200-3
MAIN PROCESS
AR BLOWER
cnee B-201-1
ChAe ._.'_— _I
Air Supply System
CONFIDENTIAL Equipment List / Page 2
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The Chemithon Corporation 16 November 2016

The Chemithon sulfonation process requires a continuous flow of dry air. A
reliable source of dry air is necessary in order to meet this requirement,

Sulfur Burning SO3 Gas Generator System

The skid-mounted 503 Gas Generator System will produce the required amount
of 503 gas to meet the rated capacity of the sulfonation equipment.

In addition to being highly reliable and easy to operate. the Chemithon SO gas
generators will achieve the precise and uniform flow of 8Os required by the
sulfonation process. Do to the very low sulfur flow rate desired. an oversized "spray
type" sulfur burner is proposed.  The combustion air is heated by an inline ignition
air heater which immediately ignites the sulfur in the burner,

The metered sulfur is delivered to the refractory-lined sulfur burner (see Figure
below) where combustion with the dry process air generates sulfur dioxide (SO2).
The sulfur dioxide gas leaving the burner is cooled (radiant heat loss) in the SO
piping prior to being delivered to a two-stage catalytic converter.

In the Chemithon converter the SOz gas is filtered and converted to sulfur
trioxide (S03). The conversion efficiency of the converter is typically over 98%
using vanadium oxide catalysts. As the SOz is oxidized to SO3, heat is liberated
which increases the gas temperature. Since the conversion of SOz to SO; is limited
by temperature, the gas mixture is cooled by use of a radiant cooler between the first
and second catalyst beds,

Chemithon uses water to gas cooler for final SO3 gas temperature adjustment,
the inlet gas temperature to the sulfonation reactor can be precisely controlied to the
temperature desired (40- 55 C). The SO3 passes through an inlet mist eliminator to
remove any oleum mist that may be in the gas prior to being sent to the different
sulfonation systems.

The contrel of amount of heat loss due to the equipment size and low sulfur
flow rates is critical. An inline electrical ignition air heater is used to heat the
combustion air stream for sulfur burner preheating. ignition. and for operating at
reduced rates. The sulfur burner, outlet gas line and converter all have electric "heat
hold" system that can be controlled independently not only during shutdown periods,
but also during operation of extremely low sulfur flow conditions. This will keep the
gas at the proper temperature for sulfur burning and for SOz to SO3 gas conversion.
This type of operation can be demonstrated at Chemithon in one of our current pilot
gas plants.

CONFIDENTIAL Equipment List / Page 3 A
t\f‘[’ At
i




The Chemithon Corporation 16 November 2016

] V-303-1
SULFUR l
SP-307-1 CONVERTER

IGNITONAIR
| HEATER

NN RADIANT COOLER

FiC ’
V-301-1
e SULFUR
BURNER
FE FIC ]
i T S03 GAS
sL
PROCESS e
. AIR Hot - BRAIN V-304-1
Waler g1 - — MIST
Cold
v o H-304-1 ELIMINATOR
803 COOLER

Gas Plant System

AFFR Sulfation System

Chemithon sulfation systems enable our Buyers to produce the finest quality products
achievable from available organic feedstocks. One of the important control
parameters in the sulfonation process is the SO, -to-organic mole ratio. In order 10
obtain precise control of the SO; -to-organic mole ratio in the sulfonation process,
Chemithon designs utilize mass flow meters on the sulfur and organic feed systems,
an atomizing sulfur burner for uniform combustion of sulfur and a reactor designed
for excellent distribution of the organic feedstock and the air-SO, gas.

The sulfonic acid forms in the unit when an SO,-in-air mixture is injected into a

Chemithon Falling Film Reactors (see Figure below) simultaneously with the desired
organic feed. The Annular Falling Film Reactor is accepted as more reliable than
other designs. Shutdowns for reactor maintenance are normally not required. The
removable organic distribution flanges are factory calibrated by Chemithon prior to
installation in the reactor and, due to the unique design and materials of construction
(316 stainless steel and high nickel alloys), do not require periodic recalibration.
Uniform distribution of the air-SO; gas is the result of symmetrical gas flow through
the reactor. Reactor distribution can be easily checked during operation by use of the
sample ports conveniently located at the bottom reaction section.

Reaction temperature is also a very important parameter to control in sulfonation and
sulfation processes. Cooling jackets in the reactor remove a significant portion of the
heat of reaction. The Chemithon design is the only one that can ensure consistent
cooling at any paint in the reaction. Additional cooling is achieved through the use
of a quench cooled recycle system. Recycled acid from the product cyclone is cooled
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through heat exchangers and fed to the lower quench zone of the reactors. These
unique measures precisely control the reaction temperature.

The Chemithon Annular Falling Film Reactor offers the following additional
advantages over other designs. resulting in up to 0.5% better conversion of all feeds:

+ Better heat transfer and lower peak product temperatures

= Cooler product discharge temperatures

« Shorter residence time in reactor at clevated temperatures

*  Higher gas velocity produces a thinner liquid film. Yeading to better mass
transfer

* Recycle allows quench cooling. shorter reactor and results in the highest
reaction completeness which is essential to produce high quality products

+ Compact reactor is easier to install and maintain

*  Liquid flow rate is controlled at less than +1.5% variance between any two
puints

*  Washouts are a short, simple process

* Liquid/gas contact is mechanically controiled and does not rely on
fluctuations in product completeness

+  Oleum separator in the gas line prevents reactor fouling from small amounts
of oleum in the SO, line

*» Feedstock changeover is easily accomplished without shutting down
* The recycle system provides an additional reaction zone that assists with gas

scrubbing
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Sulfonation System

Organic feed rate to the reactor vessels is measured by means of a highly accurate
mass flow meter and controlled by a control valves. The organic feed rate is
controlled based on the preset sulfur-to-organic mole ratio.

Spent gas is separated from the acid recycle stream in the liquid separator and cyclone
vessels. Because of the superior Chemithon cyclone design, cyclone product losses
are less than 0.2% of product throughput. The net resuit is improved conversion of
feedstack to product. Acid product is discharged from the recycle stream at a
controlled rate. maintaining continuity of the quantity of material in the recycle
system.

The Chemithon sulfonation system will produce the amount of acid needed to meet
the rated capacity of the sulfonation plant

S0, Absorber System

This unit is capable of treating the total output from the SO3-air system to form
98% sulfuric acid. Chemithon highly recommends the use of an SO3 absorber system
for the following reasons:

Sulfur burning SOz gas plants can take up to a few hours to develop a stable
S0z to SO3 conversion rate during startup. The SO3 absorber system offers a
convenient and reliable method of handling the process gas during startups. The SO3
strength is unknown during startup. The $O3 absorber system uses conductivity to
measure the sulfuric acid concentration in the absorber recycle and adjusts the
concentration by adding process water and therefore operates without the knowledge
of inlet SO3 gas concentrations. The sulfonation system uses mole ratio from a
known sulfur and assumed SOz to SO conversion efficiency to meter the organic to
the reactor. Significant amounts of off-spec (over or under sulfonated) product would
be made if the sulfonation system was utilized during gas plant startups,

The SO3 absorber system also offers a convenient and reliable method of
handling the process gas during plant shutdowns, upsets, and product changeovers
when the sulfonation system must be fully drained and washed out. During plant
shutdowns the sulfur is turned off but the residual gases in the gas plant vessels are
best purged through the absorber to eliminate fouling the sulfonation reactor andfor
making off-spec product. During product changeovers the gas plant can be kept on-
line {steady state) by utilizing the absorber system as an altemate path through the
plant.

SO, and air enter the alloy 20 absorber column (see Figure below), where they
contact 98% sulfuric acid. SO, is absorbed into the acid, which separates from the

remaining air in the scrubber body. A mist eliminator removes entrained mist from
the air as it exits the vessel. The co-current packed tower design minimizes the
carryover of sulturic acid mist. Water is added to the scrubber as it flows through the
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acid circulation system, A contro] system utilizing dual conductivity sensors holds
the acid concentration at 98% by controlling water addition. There are high and low
level alarms on the sulfuric acid tank fevel. A heat exchanger in the circulation loop
removes heat of dilution. The SO absorber is designed so that the gas pressure drop
across the absorber column is the same as that across the sulfonation reactor. This
results in a smooth, bumpless transfer between SO, absorption and sulfonation. The
result is improved product quality because mole ratio control is not lost due to a pulse
in SO; gas flow. The SOs absorber is mounted on the Gas Plant Skid.
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S0O; Absorber System

Effluent Gas Treatment System

Effluent process gases leaving the sulfonation system or SO, absorber are virtually
tree of residual SO;. but contain any unconverted SO, gas and entrained particulate

anionic materials (acidic mists of sulfonic and sulfuric acids), This gas stream is not
suitable for direct discharge to atmosphere. Chemithon provides effluent gas
treatment equipment with its SO sulfonation plants to suit the Buyer's particular

requirements.

The recommended system employs a proprietary electrostatic precipitator designed to
collect particulate mists and a packed tower scrubber to absorb SO, gas in a dilute

caustic. Final effluent gases are suitable for discharge to the atmosphere.

SO, Absorber:

The packed tower S0, absorber system is designed to operate with minimal
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operator attention as a semi-continuous batch recycle absorber. The recycle tank is
charged with a dilute caustic soda solution which is recirculated to the top of the
absorber tower. The gas contacts the scrubbing solution counter-currently as it passes
upward through the tower to the final stack. The SO, gas present in the effluent

stream is absorbed in the scrubbing solution and reacts with the caustic soda forming
Na;SO;. As the caustic soda is consumed, the pH of the scrubbing solution falls, and

a pH sensing/transmitter eventually activates an alarm to alert the operation that a
new batch of scrubbing solution must be charged to the tank. The batch time is
planned so that under normal steady state running conditions, the recycle tank
requires caustic and make-up water addition no more than once per shift. When
caustic is added, the tank is pumped down and recharged with fresh make-up water
diluent so that the system never operates at solids concentrated above 8 wt% or with a
pH less than 9. The sodium sulfite that is formed is oxidized 1o sodium sulfate
(except during startup), achieving 85% oxidation (or better) to Na2S04.

The SO: absorber system is skid mounted and the effluent is sent to the outlet
mist filtration system.
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Sulfite Oxidation System:

The sulfite oxidation system is designed to convert the 15% Na2SO; (sodium
sulfite. ~1% wet basis) batch discharge from the SO2 absorber system {at a pH
between 9 and 9.5) to a continuous siream containing 400 ppm, or less, of Na2SOa
(wet basis). Oxidation is achieved by bubbling air through a special packed column
to contact the water/sulfite mixture. Discharge pH is typically between 8.5 and 9.5,
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Effluent Gas Filter

The terminal system in the effluent gas treatment train is a high efficiency (Brownian
motion) filter. designed to collect fine organic and acid mists. This vessel is equipped with
a filter candle designed to capture fine particles of liquid from the effluent gas stream, and
then to coalesce them into a liquid phase that is drained from the bottomn of the vessel. The
unit includes a spray system for continuously spraying a small stream of wash water (or
aqueous sofution) to the filter candles. This helps to dissolve any solids (salts primarily)
that may be carried into the filter. and keeps the filter media clean and longer-lasting. The
unit is equipped with differential pressure sensor/transmitter to indicate when filter
elements require attention. The filtered effluent gas is discharged to the customer supplied

thermal oxidizer,
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FORM AQ230
MISCELLANEOUS PROCESS OR DEVICE ANSWER SHEET

Facility Name: Am’éﬁ_ﬂﬁﬁ Pe"o‘eumEnV‘fQ"mema] Servlces .:-ZI-IZZLII Permit Number: 2532151'01

Process Enformation
1. 1D Number

2. Deseriptive name

3, Existing or future?

H. Date cominenced

5. Date installed/completed

Description of process:

Og. erating Schéduié
7. Secasonal or year-round?

8.  Baich or continuous operation?

8. Projecied maxinmum hours/day

14, Projected maxinvum lisurs/vear

11, Process/device capacily: Short term capacity Annual usage

Raw materialg S Tinits

Products

iz,

Control devices{s} (yes/no) ' 3(*@5 s .Z-'-:

If yes, provide the 1D number and compleie and atiached the applicable series AQ300 form(s,
700 o

Cregen Dopartment of Enverenmentaf Qi Puge 2
Aw Contemmant Dascharge Pevmu Applicaion Rovused 0477615

"n,’f




MISCELLANEOUS PROCESS OR BEVICE

FORM AQ230
ANSWER SHEET

Facility Name: lﬂmeﬁcanPetroleumEnwronmentalSﬁw!wﬂ S Permit Number: |26-52

Process Information

1. ID Number

Deseriptive nanie

Existing or future?

Date commenced

WTETWTH

Date instafled/completed

Description ol process:

0gera£ing Schedule

7.  Seasonal or year-round?

§. Batch or continuous operation?

& Projected maximum hours/day

11, Projected maximum hours/year

11. Proceswdevice capacity:

Raw migferinbs

Short terin capacity

Annual usage

STt

ifntls

Anuam ' Ulpgies,

Products

12. Control devices(s) {yes/no)

i yes, provide the T number and complete and attached the applicable series AQ300 form(s).

Oregon Deparinignd of Emvironmentafl Qualiy
Arr Conganunaiiy Dscliargye Porait Application

Puge 2
Rovised 4716/15
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FUME INCINERATOR
CONTROL DEVICE INFORMATION

FORM AQ306

ANSWER SHEET

Facility Name:

American Petroleum Environmental Services, Inc.

Permnit Number:

26-3021-5T-01

9.

11.

12

13

Control Device 1D TO-01

|
Process/Devicels) Controlled ' HTR-3, HTR-4, PESCO Oil
"Recycling System. OPS-1,

‘ SULFO-1 i
Year installed ‘ 2017 '
Manufacturer/Model No. EPCON Regenerative :

Thermal Oxidizer

Control Efficiency (%) > 97% VOCs

Type of incinerator . Regenerative Natural

'Gas Thermal Oxidizer

Design temperature (°F) . ~1 600°F

Design residence time {sec.) >. 15 -

Design inlet gas flow rate ; g 337 AC FM

(acfm) l

Inlet gas pretreatment? o -

{yes/no) I yes, list control
device ID and complete 8
separate control device form

Fuel type

 Natural Gas

|

1,00 MMBTU/hr

Design maximunt hourly

amount of fuel (specity

units)

Projected maximum annual g 394 MMBTU fyear

amount of fuel (specify units)

|
.

Oregon Dopartiment of Envirosmental Qiulity Air
Consamaraat s harge Permit 4pplic atiem

Puge 2
Revised 4, 16015




HAZARDOUS AIR POLLUTANT (HAP) FORM AQ403
EMISSIONS DETAIL SHEET ANSWER SHEET

Facility Name; Ameﬁcgﬁ PaimiemenerﬁmemaE Servéces Permil Number:

Emiissions Data

2. Annual 6. Annual
1. Emissions Produgtion Rate 4. Emission . Emissicns
Point (specify units) 3. Pollutant Factor 5. EF reference (tons/yr}

Applications for Siandard ACDPs must also include the most recent Toxics Release Inventory report, if applicable
{see imstructions).

Oregen [hpariment of Emeeonmental hading Pugze 2
A Comtqmrnatt Dischavge Permet Apphicatrm Rovieed 04.716°15
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Facility PTE Calcutations Comments: EF for OP5-1 assume values frorn AP-42 for HTR-3/HTR-4 are appiicable. Rugeneration invelves

Clear Lube Re-Refining, LLC ihermal desorption of contaminated Beuxite inside each cylinder,
/252017 Actuat emission painis of facility are ONLY TC-01. Other polnts are included as sousces
Colin Gregg, EIT of generation. All efffuent will pess through TO-01 prior to stmaspheric release.

QOperations and Technolugy Director

| Plant EF Operating Factor PTE
PoXutant Spurce | Value Units. Source Value Units TRY Facillty Total TPV
[uls} HTR-3 5iibe/103 gallens |AP.42 324.54|10+3 Gallons Par Year 081
__|HrR- = 5 mshmz gﬁs“ AP-42 $1.35|103 Gallons Per Yeas 0.20
T T0-01 T 0|bsf10%6 G [AR-42 1576.8|10°6 SCF Per Year | o)
Refinery Engineered Value 0.26 144
OPS-1 5{lbs/10*3 gallans |AP-42 52 87{10+3 Gallons Pgr Year 0.13
SULFO-1 oibs/scr Ergineered Valus 5.7[10%6 SCF Per Year 0.00]
NO, HTR-3 20|1bs/2043 gaflons lap-42 324.94|10~3 Gatlons Per Year 3.25)
HTR-A 20(ibs/1043 gallons  |AP-42 81.36|10*3 Gallons Per Year 081
T0-01 2.2|lbs/ 106 SCF [AP-42 1576.8{10%6 SCF Per Yar 173 6.61
Rafinery _ o Engineered Valug 0.28 )
OPS-1 20{bs/1043 galtons IAP-dz 52.87]10%3 Gallons Per Year 0453
SULFO-1 Dilhs[SCF Engineered Value 5,711076 SCF Pev Year 0.00]
PM HTR-3 3.3|Ibs/10%3 gallons [AP-42 324.94|10%3 Gallons Per Year 0.54
HTR-A 3.3{lbs/1013 gallons JAP.42 81.36{10+3 Gallons Per Year a.13
T0-01 7.51{bs/1045 SCF AP-42 1576.8[1076 SCF Per Year 599 6.75
OF5-3 3.3jths/1043 galfons  [AP-42 52.87]10+3 Gallons Per Year 0.8
SULFO-1 Otibs/5CF [Engineered Value 5.7]106 SCF Per Year 0.00
FM;o HIR-3 23{Ibs/10°3 gabons |Ap-42 324.84£1843 Gallons Per Year 037
HTR-4 2.3{1bs/1043 galions_|ap-42 | #1.36[10% Galtons Per vear 0.09
TC-01 18{bs/10°5 SCF_ ar-42 | _ 1576.8/10%6 SCF Per Year 150 2.026
OPs-1 2.3]b5/1043 galions |AP-42 52.8711043 Gallons Per Year 0.05
SULFO-1 Ollbs/SCF |EnginesredValue | §.7}10M6 SCE Per Year 0.00
PM:s HIR-3 0{lbs/2043 gallons |AP-42 324.94{10*3 Gallans Per Year 0.80]
HTR4 Oihs/2643 gallons [AP-42 B1.36|103 Gallons Per Year 0.00
TO-H1 1.9]Ihs /1086 SCF AP-42 1576.8§105 SCF Per Year 1.50] 1.498
opPs-1 O}lbs/1043 gallons [AP-42 5287|103 Gallons Per Year 0.80]
FSULFO-1 Ibs/SCF Eagineered Valua 5.7]10%6 SCF Per Year 0.00
50; HTR-3 71flbs/10"3 gallans |AP-42 224.04/3043 Galfons Per Year 11.54
HTR-4 AP-42 £1.36/10~3 Galions Per Year 2.89
TO-0L 0.63the /1045 SCF AP-A2 1576.8|1046 SCF Per Year 047 38.05
OPS-1 See Attached Calcuiation Shest 23,15
SULFO-1 ofbs/scE Engineered Value 5.7| 1046 SCF Per Year 0.00
voce HTR-3 1)ibs/10°3 galions  [AP-42 324,94]10+3 Galtons Per Yaar 0.162|




Facility PTE Catcuiations Cormments; EF for OP5-1 assume values from AP-42 for HTR-3/HTR-% are applicable. Regeneration involves

Clear Lube Re-Refinitg, LLE themal desorption of contaminated Bauxte Inside each cylinder,

172572017 Actual emistion points of facility are ONLY TO-01. Other points are included as sources
Cofin Gregg, EIT of generation. All effiuent will pass shrough TO-0% prior ta atmospheric release.
Operations and Technology I?i

Plant EF Operating Factor PTE
Pollutant Source | Vaiue Units Source Value Units TPY Facility Total TPY]
HTR-4 1ilbs/1073 gallons [AP-42 81.36(10~3 Gallons Per Year 0041
10-01 55]bs/10°6 SCF  |AP-42 1576.8|10°6 SCF Per Year 433
Refinery ) -i_ Engineered Valug 6.320 10843
QPs-1 1jlbs/1043 gallons |AP-42 52.871043 Galfons Per Year 003
SULFO-1 20|lbs/10~6 SCF Engineered Value 5.704|10"6 5CF Per Year 0.057
YOC After TO-03T0-D1 Ergineered Value 0.33 . 033

= Caleulation is for oral YOCs UPSTREAM of T70-01 [befare treatment).




Facility PTE Calculations

Clear Lube Re-Refining, LLC
1/25/2017

Colin Gregg, EIT

Operations and Technology Director

0il Loss in OPS-1 Regeneration
Column Volume
Column Recovery
# of Columns
# of Banks Regen
# of Regenerations
Total Oil Loss

$0, Production in OPS-1
Operating Hours
Starting Sulfur Content
Ending Sulfur Content
Oil Flow

Sulfur Removed
S0, Generated

MW Sulfur
MW S0,

Weight Ratic

9 Gallens
78%
20 Per Bank
4 Per Day
1320 Per Year
52866 Gallons/Year

BO0O Per Year
875 ppm
300 ppm
833 GPH
6666667 GPY
20130.8 TPY
11.6 TPY
23.2 TPY

32 Ib/lbmol
64 |b/Ibmoal
21b502/bs

0.06% wt

2.89
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