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EXHIBIT B 

 
  



A – AZR  
B – KCBX (coke, converted to “direct transfer” facility) 
C – South Shore Recycling (scrap metal) 
D – Ozinga (bulk materials) 
E – Cargill (agricultural products) 
F – S.H. Bell (bulk materials) 
G – Carmeuse Lime (bulk materials, no longer 
manufacturing) 
H – Skyway Cement Company 
I – ELG Metals, Inc. (stainless steel scrap) 
 

J – Cronimet (stainless steel recycling) 
K – Vistra Energy Calumet Facility (gas-fired power plant) 
L – Regency Technology (e-Recycling) 
M – Walsh Construction (construction equipment storage) 
N – COFCO International (grain handling) 
O – Adelman’s Truck & Equipment (scrap yard) 
P – Savage Services Corporation (materials handling) 
Q – PVS Chemical Solutions 
R – Kinder-Morgan (bulk solids) 
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Attention: 
Horsehead Corporation Chicago Recycling Facility 
Attn: Brad Sutek 
2701 East 114th Street 
Chicago, IL 60617 

State of Illinois 

CLEAN AIR ACT PERMIT 
PROGRAM (CAAPP) PERMIT 

Source: 
Horsehead Corporation Chicago Recycling Facility 
2701 East l14th Street 
Chicago, IL 60617 

J.D. No.: 031600AFV 
Permit No.: 96030189 

Permitting Authorit;y: 
Illinois Environmental Protection Agency 

Bureau of Air, Permit Section 
217/785-1705 



CLEAN AIR ACT PERMIT PROGRAM (CAAPP) PERMIT 
[Title V Permit] 

Type of Application: Administrative Amendment 

Purpose of Application: Revise existing CAAPP Permit to correct 
typographical errors. 

ID No.: 
Permit No.: 

Statement of Basis No.: 

Date Application 
Received: 

Date Issued: 

Date Revision Rece_i ved 
Date Revision Issued 

Expiration Date: 
Renewal Submittal Date: 

Source Name: 
Address: 

city: 
County: 

ZIP Code: 

031600AFV 
96030189 
96030189-1601 

August 17, 2006 

December 2, 2016 

December 22, 2016 
January 10, 2017 

December 2, 2021 
9 Months Prior to December 2, 2021 

Horsehead Corporation Chicago Recycling Facility 
2701 East 114th Street 
Chicago 
Cook 
60617 

This per~it is hereby granted to the above-designated source authorizing 
operation in accordance with this CAAPP permit, pursuant to the above 
referenced application. This source is subject to the conditions contained 
herein. If a conflict exists between this document and previous versions of 
the CAAPP permit, this document supercedes those terms and conditions of the 
permit for which the conflict exists. The previous permit issued December 2nd, 

2016 is incorporated herein by reference. For further information on the 
source see Section 1 and fo_r further discussion on the effectiveness of this 
permit see Condition 2.3(g). 

If you have any questions concerning this permit, please contact Jacob Nutt 
at 217/785-1705. 

Raymond E. Pilapil 
Manager, Permit Section 
Division of Air Pollution Control 

ECB :MTR:JDN: jws 

cc: IEPA, Permit Section 
IEPA, FOS, Region 1 
Lotus Notes Database 
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Section 1 - Source Information 

1. .Addresses 

Source 
Horsehead Corporation Chicago 
Recycling Facility 
2701 East 114th Street 
Chicago, IL 60617 
Operator 
Hors-ehead Corp 
4955 Steubenville Pike, Suite 405 
Pittsburgh, PA 15205 

2. Contacts 

Certified Officials 

Owner 
Horsehead Corp 

Section 1 - Source Information 

4955 Steubenville Pike, Suite 405 
Pittsburgh, PA 15205 

Permittee 
The owner or operator of the source as 
identified in this table. 

The source shall submit an Administrative Permit Ameqdment for any change in the Certified 
Officials, pursuant to Section 39.5(13) of the Act. 

Name Title 
Responsible 

Official 
Delegated 
Author~ty 

Timothy Basilone Vice President, Environmental Affairs 

No other individuals have been 
authorized by the IEPA. 

N/A 

Other Contacts 

Source Contact 

Technical 
Contact 

Correspondence 

Billing 

3. Single Source 

Name 

Shannon Andrews 

Chris Loge lin 

Timothy Basil one 

Brad Sutek 

Phone No Email 

773-933-9262 sandrews®horsehead.net 

724-773-2284 clogelin@horsehe~d.net 

724-773-2223 tbasilone@horsehead.net 

773-933-9263 bsutek@hors~head.net 

The source identified in Condition 1.1 above shall be defined to include all the following 
additional source(s): 

I.D. No. Permit No. 

N/A N/A 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 
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Single Source Name and Address 
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Section 2 ~ General Requirements 

Section 2 - General Permit Requirements 

1. Prohibitions 

a. It shall be unlawful for any person to violate any terms or conditions of this permit 
issued under Section 39.5 of the Act, to operate the CAAPP source except in compliance 
with this permit issued by the !EPA under Section 39.5 of the Act or to violate any other 
applicable requirements. All terms and conditions of this permit issued under Section 
39.5 of the Act are enforceable by USEPA and citizens under the Clean Air Act, except 
those, if any, that are specifically designated as not being federally enforceable in 
this permit pursuant to Section 39.5 (7) (m) of the Act. [Section 39.5 (6) (a) of the Act]· 

b. After the applicable CAAPP permit or renewal application submittal date, as specified in 
Section 39.5(5) of the Act, the source shall not operate this CAAPP source without a 
CAAPP permit unless the complete CAAPP permit or renewal application for such source has 
been timely submitted to the IEPA. [Section 39.5 (6) (b) of the Act] 

c. No owner or operator of the CAAPP source shall cause or threaten or allow the continued 
operation of an emission source during malfunction or breakdown of the emission source or 
related air pollutiOn control equipment if such operation would cause'a violation of the 
standards or limitations applicable to the source, unless this CAAPP permit granted to 
the source provides for such operation consistent with the Act and applicable Illinois 
Pollution Control Board regulations. [Section 39.5(6) (c) of the Act] 

d. Pursuant to Section 39.5 (7) (g) of the Act, emissions from the source are not allowed to 
exceed any allowances that the source lawfully holds under Title IV of the Clean Air Act 
or the regulations promulgated thereunder, consistent with Section 39.5(17) of the Act 
and applicable requirements, if any. 

2. Emergency Provisions 

Pursuant to Section 39.5(7) (k) of the Act, the owner or operator of the CAAPP source may provide 
an affirmative defense of emergency to an action brought for noncompliance with technology-based 
emission limitations under this CAAPP permit if the following conditions are met through 
properly signed, contemporaneous operating logs, or other relevant evidence: 

a. i. 

ii. 

iii. 

iv. 

An emergency occurred and the source can identify the cause(s) of the emergency. 

The source was at the time being properly operated. 

The source submitted notice of the emergency to the !EPA within 2 working days of 
the time when emission limitations were exceeded due to the emergency. This notice 
must contain a detailed description of·the emergency, any steps taken to mitigate 
emissions, and corrective actions taken. 

During the period of the emergency the source took all reasonable steps to minimize 
levels of emissions that exceeded the emission limitations, standards, or 
requirements in this permit. 

b. For purposes of Section 39.5{7) (k) of the Act, "emergency" means any situation arising 
from sudden and reasonably unforeseeable events beyond the control of the source, such as 
an act of God, that requires immediate corrective action to restore normal operation, and 
that causes the source to exceed a technology-based emission limitation under this 
permit, due to unavoidable increases in emissions attributable to the emergency. An 
emergency shall not include noncompliance to the extent caused by improperly designed 
equipment, lack of preventive maintenance, careless or improper operation, or operation 
error. 

c. In any enforcement proceeding, the source seeking to establish the occurrence of an 
emergency has the burden of proof. This pr·ovision is in addition to any emergency or 
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Section 2 - General Requirements 

upset provision contained in any applicable requirement. This Provision does not relieve 
the source of any reporting obligations under existing federal or state laws or 
regulations. 

3. General Provisions 

a. Duty to Comply 

The source must comply with all terms and conditions of this permit. Any permit 
noncompliance constitutes a violation of the CAA and the Act, and is grounds for any or 
all of the following: enforcement action; permit termination, revocation and reissuance, 
or modification; or denial of a permit renewal application. [Section 39.5(7) (o) (i) of 
the Act] 

b. Need to Halt or Reduce Activity is not a Defense 

It shall not be a defense for the source in an enforcement action that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance with 
the conditions of this permit. [Section 39.5 (7) (o) (ii) of the. Act] 

c. Duty to Maintain Equipment 

The source shall maintain all equipment covered under this permit in .such a manner that 
the pe+formance or operation of such equipment shall not cause a violation of applicable 
requirements. [Section 39.5 (7) (a) of the Act] 

d. Disposal Operations 

The source shall be operated in such a manner that the disposal of air contaminants 
collected by the equipment operations, or activities shall not cause a violation of the 
Act or regulations promulgated there under. [Section 39.5(7) (a) of the Act) 

e. Duty to Pay Fees 

i. The source must pay fees to the IEPA consistent with the fee schedule approved 
pursuant to Section 39.5(18) of the Act, and submit any information relevant 
thereto. [Section 39.5 (7) (o) (vi) of the Act] 

ii. The IEPA shall asses annual fees based on the allowable emissions of all regulated 
air pollutants, except for those regulated air pollutants excluded in section 
39.5 (18) (f) of the Act and insignificant activities in Section 6, at 'the source 
during the term of this permit. The amount of such fee shall be based on the 
information supplied by the applicant in its complete CAAPP permit application. 
[Section 39.5(18) (a) Iii) (A) of the Act] 

iii. The check should be payable to "Treasurer, State of Illinois" and serit to: Fiscal 
Services Section, Illinois EPA, P.O. Box 19276, Springfield, IL, 62794-9276. 
Include on the check: ID #, Permit #, and "CAAPP Operating Permit Fees". [Section 
39.5 (18) (e) of the Act] 

f. Obligation to Allow !EPA Surveillance 

Pursuant to Sections 4(a), 39.5(7) (a), and 39.5(7) (p) (ii) of the Act, inspection and 
entry requirements that necessitate that, upon presentation of credent.L=.~ls and other 
documents as may be required by law and in accordance with constitutional limitations, 
the source shall allow the IEPA, or an authorized representative to perform the 
following: 

i. Enter upon the- source's premises where the emission unit (s) are located or 
emissions-related activity is conducted, or where records must be kept under the 
conditions of this permit. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
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ii. 

iii. 

iv. 

Section 2 - General Requirements 

Have access to and copy, at reasonable times, any records that must be kept under 
the condit-ions of this permit. 

Inspect at reasonable times any facilities, equipment (including monitoring and air 
pollution control equipment), practices, or operations regulated or required under 
this permit. 

Sample or monitor any substances or parameters at any location at reasonable times: 

A. As authorized by the Clean Air Act or the Act, at reasonable times, for the 
purposes of assuring compliance with this CAAPP permit or applicable 
requirements; or 

B. As otherwise authorized by the Act. 

v. Enter and utilize any photographic, recording, testing, monitoring, or other 
equipment for the purposes of preserving, testing, monitoring, or recording any 
activity, discharge or emission at the source authorized by this permit. 

g_~ Effect of Permit 

i. Pursuant to Section 39.5 (7) (j) {iv) of the Act, nothing in this cAAPP permit shall 
alter or affect the following: 

A. The provisions of Section 303 (emergency powers) of the CAA, including 
USEPA's authority under that Section. 

B. The liability of the owner or operator of the source for any violation of 
applicable requirements prior to or at the time of permit issuance. 

C. The applicable requirements of the acid rain program consistent with Section 
408 (a) of the Clean Air Ac·t. 

D. The ability of USEPA to obtain information from the source pursuant to 
Section 114 (inspections, monitoring, and entry) of the Clean Air Act. 

ii. Notwithstanding the conditions of this permit specifying compliance practices for 
applicable requirements, pursuant to Sections 39.5(7) (j) and (p) of the Act, any 
person (including the Permittee) may also use other credible evidence to establish 
compliance or noncompliance with applicable requirements. [35 IAC 201.122 and 
Section 39.5(7) {a) of the Act] 

h. Severability Clause 

The provisions of this permit are severable. In the event of a challenge to any portion 
of this permit, other portions of this permit may continue to be in effect. Should any 
portion of this permit be determined to be illegal or unenforceable, the validity of the 
other provisions shall not be affected and the rights and obligations of the source shall 
be construed and enforced as if this permit did not contain the particular provisions 
held to be invalid and the applicable requirements underlying these provisions shall 
remain in force. [Section 39.5 (7) (i) of the Act] 

4. Testing 

a. Tests conducted to measure composition of materials, efficiency of pollution control 
devices, emissions from process or control equipment, or other parameters shall be 
conducted using standard test methods if applicable test methods are not specified by the 
applicable regulations or otherwise identified in the conditions of this permit. 
Documentation of the test date, conditions, methodologies, calculations, and test results 
shall be retained pursuant to the recordkeeping procedures of this permit. Reports of 
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Section 2 - General Requirements 

any tests conducted as required by this permit or as the result of a request by the IEPA 
shall be submitted as specified in Condition 7.1 of this- permit. [35 lAC Part 201 
Subpart J and Section 39.5 (7) (a) of the Act] 

b. Pursuant to Section 4(b) of the Act and 35 lAC 201.282, every emission source or air 
pollution control equipment shall be subject to the following testing requirements for 
the purpose of determining the nature and quantities of specified air contaminant 
emissions and for the purpose of determining ground level and ambient air concentrations 
of such air contaminants: 

i. Testing by Owner or Operator: The IEPA may require the owner or operator of the 
emission source or air pollution control equipment to conduct such tests in 
accordance with procedures adopted by the IEPA, at such reasonable times as may be 
specified by the lEP~ and at the expense of the owner or operator of the emission 
source or air pollution control equipment. All such tests shall be made by or 
under the direction of a person qualified by training and/or experience in the 
field of air pollution testing. The IEPA shall have the right to observe all 
aspects of such tests. 

ii. Testing by the IEPA: The lEPA shall h~ve the right to conduct such tests at any 
time at its own expense. Upon request of the lEPA, the owner or operator of the 
emission source or air pollution control equipment shall provide, without charge to 
the IEPA, necessary holes in stacks or ducts and other safe and proper testing 
facilities, including scaffolding, but excluding instruments and sensing devices, 
as may be necessary. 

5. Recordkeeping 

a. Control Equipment Maintenance Records 

Pursuant to Section 39.5(7) (b) of the Act, a maintenance record shall be kept on the 
premises for each item of air pollution control equipment. At a minimum, this record 
shall show the dates maintenance was performed and nature of preventative maintenance 
activities. 

b. Retention of Records 

i. Records of all monitoring data and support information shall be retained for a 
period of at least 5 years from the date of the monitoring sample, measurement, 
report, or application. Support information includes all calibration and 
maintenance records, original strip-chart recordings for continuous monitoring 
instrumentation, and copies of all reports required by this permit.· [Section 
39.5 (7) (e) Iii) of the Act] 

iL Pursuant to Section 39.5 (7) (a) of the Act, other records required by this permit 
including any logs, plans, procedures, or instructions required to be kept by this 
permit shall be retained for a period of at least 5 years from the date of entry 
unless a different period is_ specified by a particular permit provision. 

c. Availability of Records 

i. Pursuant to Section 39.5(7) (a) of the Act, the Permittee shall retrieve and provide 
paper copies, or as electronic media, any records retained in an electronic format 
(e.g., computer) in response to an IEPA or USEPA request during the course of a 
source inspection. 

ii. Pursuant to Section 39.5 (7) (a) of the Act~ upon written request by the lEPA for 
copies of records or reports required to be kept by this permit, the Permittee 
shall promptly submit a copy of such material to the lEPA. For this purpose, 
material shall be submitted to the IEPA within 30 days unless additional time is 
provided by the IEPA or the Permittee believes that the volume and nature of 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No. : 96030189 

Page 7 of 91 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 



Section 2 - General Requirements 

requested material would make this overly burdensome, in which case, the Permittee 
shall respond within 30 days with the explanation and a schedule fOr submittal of 
the requested material. (See also Condition 2. 9 (d)) 

6. Certification 

a. Compliance Certification 

i. Pursuant to Section 39.5 (7) (p) (v) (C) of the Act, the source shall submit annual 
compliance certifications by May 1 unless a different date is specified by an 
applicable requirement or by a particular permit condition. The annual compliance 
certifications shall include the following: 

A. The identification of each term or condition of this permit that is the 
basis of the certification. 

B. The compliance status. 

C. Whether compliance was continuous or intermittent. 

D. The method(s) used for determining the compliance status of the source, both 
currently and over the reporting period consistent w.ith the conditions of 
this permit. 

ii. Pursuant to Section 39.5(7) (p) (v} (D) of the Act, all compliance certifications 
shall be submitted to USEPA Region 5 in Chicago as well as to the IEPA Compliance 
Section. Addresses are included in Attachment 3. 

iii. Pursuant to Section 39.5 (7} (p) (i} of the Act, all compliance reports required to be 
submitted shall include a certification in accordance with Condition 2.6(b). 

b. Certification by a Responsible Official 

Any document (including reports) required to be submitted by this permit shall contain a 
certification by the responsible official of the source that meets the requirements of 
Section 39.5(5) of the Act and applicable regulations. [Section 39.5(7) (p) (i) of the 
Act]. An example Certification by a Responsible Official is included in Attachment 4 of 
this permit. 

7. Permit Shield 

a. Pursuant to Section 39.5(7) (j) of the Act, except as provided in Condition 2.7(b) below, 
the source has requested and has been granted a permit shield. This permit shield 
provides that compliance with the conditions of this permit shall be deemed compliance 
with applicable requirements which were applicable as of the date the proposed permit for 
this source was issued, provided that either the applicable requirements are specifically 
identified within this permit, or the IEPA, in acting on this permit application, has 
determined that other requirements specifically identified are not applicable to this 
source and this determination (or a concise summary thereof) is included in this permit. 
This permit shield does not extend to applicable requirements which are promulgated after 
June 24, 2016 (date USEPA notice started), unless this permit has been modified to 
reflect such new requirements. 

b. Pursuant to Section 39.5(7) (j) of the Act, this permit and the terms and conditions 
herein do not affect the Permittee's past and/or Continuing obligation with respect to 
statutory or regulatory requirements governing major source construction or modification 
under Title I of the CAA. Further, neither the issuance of this permit nor any of the 
terms or cond~tions of the permit shall alter or affect the liability of the Permittee 
for any violation of applicable requirements prior to or at the time of permit issuance. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Page 8 of 91 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 



Section 2 - General Requirements 

c. Pursuant to Section 39.5 (7) (a) of the Act, the issuance of this permit by the IEPA does 
not and shall not be construed as barring, diminishing, adjudicating or in any way 
affecting any currently pending or future legal, administrative or equitable rights or 
claims, actions, suits, causes of action or demands whatsoever that the IEPA or the USEPA 
may have against the applicant including, but not limited to, any enforcement action 
authorized pursuant to the provision of applicable federal and state law. 

8. Title I Conditions 

Pursuant to Sections 39(a), 39(f), and 39.5(7) (a) of the Act, as generally identified below, 
this CAAPP permit may contain certain conditions that relate to requirements arising from the 
construction or modification of emission units at this source. These requirements derive from 
permitting programs authorized under Title I of the Clean Air Act (CAA) and regulations 
thereunder, and Title X of the Illinois Environmental Protection Act (Act) and regulations 
implementing the same. Such requirements, including the New Source Review programs for both 
major (i.e., PSD and nonattainment areas) and minor sources, are implemented by the IEPA. 

a. This permit may contain conditions that reflect requirements originally established in 
construction permits previously issued for this source. These conditions include 
requirements from preconstruction permits issued pursuant to regulations approved or 
promulgated by USEPA under Title I of the CAA, as well as requirements contained-within 
construction permits issued pursuant to state law authority under Title X of the Act .. 
Accordingly, all such conditions are incorporated into this CAAPP permit by virtue of 
being either an "applicable Clean Air Act requirement" or an "applicable requirement" in 
accordance with Section 39.5 of the Act. These conditions are identifiable herein by a 
designation to their origin of authority. 

b. T~is permit may contain conditions that reflect necessary revisions to requirements 
established for this source in preconstruction permits previously issued under the 
authority of Title I of the CAA. TheSe conditions are specifically designated herein as 
"TIR". 

i. Revisions to original Title I permit conditions are incorporated into this permit 
through the combined legal authority of Title I of the CAA and Title X of the Act. 
Public participation requirements and appeal rights shall be governed by Section 
39.5 of the Act. 

ii. Revised Title I permit conditions shall remain in effect through this CAAPP permit, 
and a·re therefore enforceable under the same, so long as such conditions do not 
expire as a result of a failure to timely submit a complete renewal applicati-on or 
ar~ not removed at the applicant's request. 

c. This permit may contain conditions that reflect new requirements for this source that 
would ordinarily derive from a preconstruction permit established under the authority of 
Title' I of the CAA. These conditions are specifically designated herein as "TIN". 

i. The incorporation of new Title I requirements into this CAAPP permit is authorized 
through the combined legal authority of Title I Of the CAA and .Title X of the Act. 
Public participation requirements and appeal rights shall be governed by Section 
39.5 of the Act. 

ii. Any Title I conditions that are newly incorporated shall remain in effect through 
this CAAPP permit, and are therefore enforceable under the same, so long as such 
conditions do not expire as a result of a failure to timely submit a complete 
renewal application or are not removed at the applicant's request. 

9. Reopening and Revising Permit 

a. Permit Actions 
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Section 2 - General Requirements 

This permit may be modified, revoked, reopened and reissued, or terminated for cause in 
accordance with applicable provisions of Section 39.5 of the Act. The filing of a 
request by the source for a permit modification, revocation and reissuance, or 
termination, or of a notification of planned changes or anticipated noncompliance does 
not stay any permit condition. [Section 39.5 (7) (o) (iii) of the Act] 

b. Reopening and Revision 

Pursuant to Section 39.5(15) (a) of the Act, this permit must be reopened and revised if 
any of the following occur: 

i. Additional requirements become applicable to the equipment covered by this permit 
and three or more years remain before expiration of this permit; 

ii. Additional requirements become applicable to the source for acid deposition under 
the acid rain program; 

iii. The IEPA or USEPA determines that this permit contains a material mistake or that 
an inaccurate statement was made in establishing the effiission standards or 
limitations, or other terms or conditi9ns of this permit; or 

iv. The IEPA or USEPA determines that this permit must be revised or revoked to ensure 
compliance with the applicable requirements. 

c. Inaccurate Application 

Pursuant to Sections 39.5(5) (e) and (i) of the Act, the IEPA has issued this permit based 
upon the informat-ion submitted by the Source in the permit application referenced on page 
1 of this permit. Any misinformation, false statement or misrepresentation in the 
application shall be grounds for revocation or reopening of this CAAPP under S-ection 
39.5(15) of the Act. 

d. Duty to Provide Information 

The source shall furnish to the IEPA, within a reasonable time specified by the IEPA any 
information that the IEPA may request in writing to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this permit, or to determine compliance 
with this permit. Upon request, the source shall also furnish to the IEPA copies of 
records required to be kept by this permit. [Section 39.5(7) (o) (v) of the Act] 

10. Emissions Trading Programs 

No permit revision shall be required for increases in emissions allowed under any USEPA approved 
economic incentives, marketable permits, emissions trading, and other similar programs or 
processes for changes that are provided for elsewhere in this permit and that are authorized by 
the applicable requirement. [Section 39.5 (7) (o) (vii) of the Act] 

11. Permit Renewal 

a. Upon the expiration of this permit, if the source is operated, it shall be deemed to be 
operating without a permit unless a timely and complete CAAPP application has been 
submitted for renewal of this permit. However, if a timely and complete application to 
renew this CAAPP permit has been submitted, the terms and all conditions of the most 
recent issued CAAPP permit will remain in effect until the issuance of a renewal permit. 
[Sections 39.5(5) (l) and (o) of the Act] 

b. For purposes of permit renewal, a timely application is one that is submitted no less 
than 9 months prior to the date of permit expiration. [Section 39.5{5) {n) of the Act] 
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Section 2 - General Requirements 

12. Permanent Shutdown 

Pursuant to Section 39.5(7) {a) of the Act, this permit only covers emission units and control 
equipment while physically present at the source location(s). Unless this permit specifically 
provides for equipment relocation, this permit is void for the operation or activity of any item 
of equipment on the date it is removed from the permitted location(s) or permanently shut down. 
This permit expires if all equipment is removed from the permitted location(s), notwithstanding 
the expiration date specified on this permit. 

13. Startup, Shutdown·~ and Malfunction 

Pursuant to Section 39.5(7) {a) of the Act, in the event of an action to enforce the terms or 
conditions of this permit, this permit does not prohibit a Permittee from invoking any 
affirmative defense that is provided by the applicable law or rule. 
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Section 3 - Source Requirements 

Section 3 - Source Requirements 

1~ Applicable Requirements 

Pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the Act, the Permittee shall 
comply with the following applicable requirements. These requirements are applicable to all 
emission units (including insignificant activities unless specified otherwise in this Section) 
at the source. 

a. Fugitive Particulate Matter 

i. Pursuant to 35 lAC 212.301 and 35 lAC 212.314, no person shall cause or allow the 
emission of fugitive particulate matter from any process, including any material 
handling or storage activity, that is visible by an observer looking generally 
toward the zenith at a point beyond the property line of the source unless the wind 
speed is greater than 25 mph. 

ii. Compliance Method (Fugitive Particulate Matter) 

Upon request b'y the lEPA, the Permittee shall conduct observatidns at the property 
line of the source for visible emissions of fugitive particular matter from the 
source to address compliance with 35 IAC 212.301. For this purpose, dally 
observations shall be conducted for a week for particular area(s) of concern at the 
source, as specified in the request, observations shall begin either within one day 
or three days of receipt of a written request from the lEPA, depending, 
respectively, upon whether observations will be conducted by employees of the 
Permittee or a third-party observer hired by the Permittee to conduct observations 
on its behalf. The Permittee shall keep records for these observations, including 
identity of the observer, the date and time of observations, the location(s) from 
which observations were made, and duration of any fugitive emissions event(s). 

b. Ozone Depleting Substances 

PursUant to 40 CFR 82.150(b), the Permittee shall comply with the standards for recycling 
and emissions reduction of ozone depleting substances pursuant to 40 CFR Part 82, Subpart 
F, except as provided for motor vehicle air conditioners in Subpart B of 40 CFR Part 82: 

i. Persons opening appliances for maintenance, service, repair, or disposal must 
comply with the required practices pursuant to 40 CFR 82.156. 

ii. Equipment used during the maintenance, service, repair, or disposal of appliances 
must comply with the standards for recycling and recovery equipment pursuant to 40 
CFR 82.158. 

iii. Persons performing maintenance, service, repair, or disposal of appliances must be 
certified by an approved technician certification program pursuant to 40 CFR 
82.161. 

iv. Any person performing service on a motor vehicle for consideration when this 
service involves the refrigerant in the ffiotor vehicle air conditioner shall comply 
with 40 CFR Subpart B, Servicing of Motor Vehicle Air Conditioners. 

v. All persons shall comply with the reporting and recordkeeping requirements of 40 
CPR 82.166. 

c. Asbestos Demolition and Renovation 

i. Asbestos Fees. Pursuant to Section 9.13(a) of the Act, for any site for which the 
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Section 3 - Source Requirements 

Owner or Operator must file an original 10-day notice of intent to renovate or 
demolish pursuant to Condition 3.1 (c) (ii) below and 40 CFR 61.145 (b), the owner or 
operator shall pay to the IEPA with the filing of each 10-day notice a fee of $150. 

ii. Pursuant to 40 CFR 61 Subpart M, Standard of Asbestos, prior to any demolition or 
renovation at this facility, the Permittee shall fulfill notification requirements 
of 40 CFR 61.145(b). 

iii. Pursuant to 40 CFR 61,145(c), during demolition or renovation, the Permittee shall 
comply with the procedures for asbestos emission control established by 40 CFR 
61.145(c). 

d. Future Emission Standards 

Pursuant to Section 39.5 (15) (a) of the Act, this source shall comply with any new or 
revised applicable future standards of 40 CFR 60, 61, 62, or 63; or 35 lAC Subtitle B 
after the date issued of this permit. The Permittee shall, in_accordance with the 
applicable regulation(s), comply with the applicable requirements by the date(s) 
specified and shall certify compliance with the applicable requirements of such 
regulation (s) as part, of the annual compliance certification, as requiq~d by Condition 
2.6(a). This permit may also have to be revised or reopened to address such new 
regul.a t ions ill acCordance to Condit ion 2 . 9 . 

2. Applicable Plans and Programs 

Pursuant to Sections 39.5 (7) (a), 39.5 (7) (b), and 39.5 (7) (d) of the Act, the Permittee shall 
comply with the following applicable requirements. These requirements are applicable to all 
emission units (including insignificant activities unless specified otherwise in this Section) 
at the source. 

a. Fugitive PM Operating Program 

i. Pursuant to 35 lAC 212.309, this source shall be operated under the provisions of 
Fugitive PM Operating Program prepared by the Permittee and submitted to the IEPA 
for its review. The Fugitive PM Operating Program shall be designed to 
signifiCantly reduce fugitive particulate matter emissions, pursuant to 35 IAC 
212,309(a}. The Permittee shall comply with the Fugitive PM Operating Program and 
any amendments to the Fugitive PM Operating Program submitted pursuant to Condition 
3.2(a} (ii}. As a minimum, the Fugitive PM Operating Program shall include 
provisions identified in 35 lAC 212.310(a} through (g) and the following: 

A. A detailed description of the best management practices utilized to achieve 
compliance with 35 lAC 212.304 thr9ugh 212.308. 

B. Estimated frequency of application of dust suppressants by location. 

C. Such other information as ffiay be necessary to facilitate the !EPA's review 
of the Fugitive PM Operating Program. 

ii. Pursuant to 35 IAC 212.312, the Fugitive PM Operating Program shall be amended from 
time to time by the Permittee so that the Fugitive PM Operating Program is current. 
Such amendments shall be consistent with the requirements set forth by this 
Condition 3.2(a) and shall be submitted to the IEPA within 30 days of such 
amendment. Any future revision to the Fugitive PM Operating Program made by the 
Permittee during the permit term is automatically incorporated by reference 
provided the revision is not expressly disapproved, in writing, by the IEPA within 
30 days of receipt of the revision. In the event that the IEPA notifies the 
Permittee of a deficiency with any revision to the Fugitive PM Operating Program, 
the Permittee shall be required to revise and resubmit the Fugitive PM Operating 
Program within 30 days of receipt of notification to address the deficiency 
pursuant to Section 3 9. 5 ( 7} (a} of the Act. 
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Section 3 - Source Requirements 

iii. The Fugitive PM Operating Program, as submitted by the Permittee on 1/28/2016, is 
incorporated herein by reference. The document constitutes the formal Fugitive PM 
Operating Program required under 35 IAC 212.310, addressing the control of fugitive 
particulate matter emissions from plant roadways, storage piles, access areas near 
storage piles, and other subject operations located at the facility.that are 
subject to 35 IAC 212.309, which include, but may not be limited to the following: 

A. Storage Piles (35 IAC 212.304); 

B. Conveyor Loading Operations (35 IAC 212.305); 

C. Traffic Areas (35 IAC 212.306); 

D. Materials Collected by Pollution Control Equipment (35 IAC 212.307); and 

E. Spraying or Choke-Feeding Requirements (35 IAC 212.308). 

iv. Pursuant to Section 39.5 (7) (b) of the Act, the Permittee shall keep a copy of the 
Fugitive PM Operating Program, any amen4ments or revisions to the Fugitive PM 
Operating Program (as re-quired by Condit'ion 3. 2 {a)), and the Permittee shall also 
keep a record of activities completed according to the Fugitive P~ Operating 
Program. 

b. PMH> Contingency Measure Plan 

i. Pursuant to 35 IAC ·212. 700, the Permittee shall have oil file with the !EPA a PM10 
Contingency Measure Plan reflecting the PM10 emission reduction set forth- in 35 IAC 
212.701 and 212.703, 

ii. 

iii. 

iv. 

v. 

vi. 

The PM10 Contingency Measure Plan shall be implemented by the Permittee in 
accordance with 35 IAC 212.704 upon notification from the !EPA. 

Pursuant to 35 IAC 212.701(c), for operational changes subject to 35 IAC 212.304, 
212.305, 212.306, 212.308, 212.316(a) through (e), 212.424 or 212.464 which require 
either a new permit or a revision to an existing permit, the Permittee shall, 
within 30 days after such changes, submit a request to modify this CAAPP permit in 
order to include a new, appropriate PM10 Contingency Measure Plan. 

The PM10 Contingency Measure Plan, as submitted by the Permittee on 3/31/14, is 
incorporated herein by reference. The document _constitutes the formal PM10 
Contingency Measure Plan required by 35 IAC 212.701, addressing the Levels I and II 
control measures for reducing annual source-wide fugitive emissions of PM10 from 
plant roads (paved and unpaved) and materials handling operations in the event of 
an exCeedance of the 24-hour ambient air quality standard for PM10 under 35 IAC 
212.704 or 212.705. 

The Permittee shall keep a copy of the PM10 Contingency Measure Plan. The Permittee 
shall also keep a record of activities completed according to the PMlO Contingency 
Measure Plan. 

Pursuant to Section 39.5 {7) {b) of the Act, the Permittee shall keep a copy of the 
PM10 Contingency Measure Plan, any amendments or revisions to the PM10 Conting~ncy 
Measure Plan (as required by Condition 3.2{b)), and the Permittee shall also keep a 
record ot activities cOmpleted according to the PMlO Contingency Measure Plan. 

c. Episode Action Plan 

Should this source beCome subject to 35 IAC 244.142, the Permittee shall prepare, submit, 
and operate under an Episode Action Plan for reducing the levels of emissions during 
yellow alerts, red alerts, and emergencies, consistent with safe operating procedures and 
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Section 3 - Source Requirements 

submitted to the IEPA for its review. The Episode Action Plan shall contain the 
information specified in 35 IAC 244.144. The Permittee shall immediately implement the 
appropriate steps described in this Episode Action Plan should an air pollution alert or 
emergency be declared. Any future Episode Action Plan made by the Permittee during the 
permit term is automatically incorporated by reference provided the Episode Action Plan 
is not expressly disapproved, in writing, by the !EPA within 30 days of receipt of the 
Episode Action Plan. In the event that the IEPA notifies the Permittee of a deficiency 
with any Episode Action Plan, the Permittee shall be required to revise and resubmit the 
Episode Action Plan within 30 days of receipt of notification to address the deficiency 
pursuant to Section 39.5 (7) {a) of the Act. 

d. Risk Management Plan (RMP) 

Should this stationary source, as defined in 40 CFR 68.3, become subject to the federal 
regulations for Chemical Accident Prevention in 40 CFR Part 68, then the Permittee shall 
submit a compliance schedule for meeting the requirements of 40 CFR Part 68 by the date 
provided in 40 CFR 68.10(a); or submit a certification statement that the source is in 
compliance with all requirements of 40 CFR Part 68, including the registration and 
submis~ion of the Risk Management Plan, as part of the annual compliance certification 
required by Condition 2.6(a). This condition is imposed in this permit pursuant to 40 
CFR 68.215(a) (2) (i) and (iii. 

~ Title I Requirements 
~--~~--~--~~--------------------------------------~ 

a. i. Construction Permit 11080006 Requirements [T11 

A. Pursuant to--Cons-truction Permit 11080006, the combined VOM emissions from 
the following emissibh Uhits shall not exceed 20.0 tons/year: Waelz Kiln 
System Rotary Kiln #1 and Rotary Kiln #2 (including the Polypropylene Glycol 
Injection System), the Natural Gas Fired Engihe (554 HP}, and the Diesel
Fired Engine (identified in Sections 4.2, 4.3, and 4.7). These emission 
units are not regulated by 35 IAC Part 218 (Subparts B, E, F, H, Q, R, S, 
T, (excluding 35 IAC 218.486), V, X, Y, Z, or BB or not· included in any of 
the following categories: synthetic organic chemical manufacturing industry 
(SOCMI) distillation, SOCMI reactors, wood furniture, plastic parts coating 
(business machine}, plastic parts coating (other}, offset lithography, 
industrial wastewater, autobody refinishing, SOCMI batch processing, 
volatile organic liquid storage tanks and clean up solvent operation at the 
plant) . [Tl] 

ii. Compliance Method (Construction Permit 11080006) 

A. Pursuant to Section 39.5(7) (b}and (d) of the Act, compliance with annual 
limit in Condition 3.3(a) shall be determined from records including the 12 
month running total of VOM emissions from the designated emission units. 
Total VOM records will be kept on a rolling 12 month basis, and will include 
data for the month of record plus the preceding 11 months of data. Total 
VOM will be determined using: 

I. For the kiln systems, the sum of VOM emissions from polypropylene 
glycol used (tons/month) and VOM emissions from combustion of natural 
gas (calculated using the quantity of natural gas usage [ft3/month] 
and an emission factor) ; 

II. For the natural gas engine, VOM emissions from natural gas combustion 
(calculated using the quantity of natural gas usage [ft3/month] and 
an emission factor) ; 

III. For the diesel engine, VOM emissions from diesel fuel coffibustion 
(calculated using the operating hours (hours/month) of the engine and 
a VOM emission factor) 
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Section 3 - Source Requirements 

Recordkeeping 

B. Pursuant to 39.5 (7) (b) and (e) of the Act, and Construction Permit 11080006, 
the Permittee shall keep the following records as required in Conditions 
4.2.2(d) and 4.2.2(h), 4.3.2(c) and 4.3.2(d), and 4.7.2(d), 4.7.2(h) and 
4. 7. 2. (i) . 

4. Synthetic Minor Limits 

As of the date of issuance of this permit, there are no source-wide synthetic minor limits 
that need to be included in this Condition. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5(7) (f) of the Act. 

a. Prompt Reporting 

i. A. Pursuant:to Section 39.5(7) (f) (ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows: 

• Requirements in Conditions 3.1 (a) (i), 3.1 (b), 3.1 (c), and 3.1 (d). 
• Requirements in Conditions 3.2(a), 3.2(b), 3.2(c), and 3,2(d). 
e Requirements in Condition 3.3. (a) (i) 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b). 

ii. The Permittee shall notify the IEPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b). 

iii. The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

c. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 

b. Semiannual Reporting 

i. Pursuant to Section 39.5 (7) (f) (i) of the Act, the Permittee shall submit Semiannual 
Monitoring Reports to the IEPA, Air Compliance Section, summarizing required 
monitoring as part of the Compliance Methods in this Permit submitted every six 
months as follows, unless more frequent reporting is required in other parts of 
this permit. 

Monitoring Period 
January through June 
July through December 

Report Due Date 
July 31 
January 31 

ii. All deviation reports required in this Permit shall be identified, summarized, and 
reported as part of the Semiannual Monitoring Report. 
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Section 3 - Source Requirements 

iii. The Semiannual Monitoring Report must be certified by a Responsible Official 
consistent with Condition 2.6(b). 

c. Annual Emissions Reporting 

Pursuant to 35 IAC Part 254, the Source shall submit an Annual Emission Report due by May 
1 of the year following the calendar year in which the emissions took place. All records 
and calculations upon which the verified and reported data are based must be retained by 
the source. 
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Section 4 - Emission Unit Requirements 
4.1 - Process Emission Source 

Section 4 Emission Unit Requirements 

4~1 Process Emission Source 

1. Emission Units and Operations 

Emission Units 

Carbon Material Bin 
Curing and Blending 

Building 
Feed Handling System 

with Pelletizer 

Crude Zinc Oxide Bin 

Iron Rich Material 
Transfer Area 

Pollutants 
Being 

Regulated 
PM 

PM 

PM 

PM 

PM 

Original 
Construction 

Date 
1993 

1992 

1987 

1987 

1993 

Modification/ 
Reconstruction 

Date 
N/A 

N/A 

N/A 

N/A 

N/A 

Air Pollution 
Control Devices 

or Measures 
Bag Collector 16 

Bag Collectors 
llA, 118, and 12 
Bag Collector 2, 
7, 8, 9, and 13 
Bag Collector 5 

and 6 
Bag Collector 14 

Monitoring 
Devices 

None 

None 

None 

None 

None 

Iron Rich Material Kilns 
PM 1987 N/A 

Bag Collector 1 
None 

Discharge Area 

For the emisSion unit in Condition 4.1{1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5{7) {a), 39.5{7) {b), and 39.5{7) {d) of the Act. 

a. 

b. 

i. Opacity Requirements 

A. Pursuant to 35 IAC 212.123{a), no person shall cause or allow the emission 
of smoke or other particulate matter, with an opacity greater than 30 
percent, into the atmosphere from any emission unit other than those 
emission units subject to the requirements of 35 IAC 212.122, except as allowed 
by 35 IAC 212.123(b) and 212.124. 

ii. Compliance Method {Opacity Requirements) 

i. 

A. Pursuant to Sections 39.5{7) {b) and {d) of the Act, to ensure compliance 
with Condition 4.1.2{a) {i) {A), at a minimum, the Permittee shall perform 
observations·for opacity for each control device stack {e.g., each baghouse 
stack), in accordance with Reference .Method 22 for visible emissions at 
least once per quarter during operation. If visible emissions are observed, 
the Permittee shall take corrective action within 4 hours of such 
observation to return the status of the operation to no visible emissions or 
shall perform a Reference Method 9 observation within one week. Corrective 
action may include, but is not limited to, shut down of the associated 
emission units, maintenance and repair, and/or adjustment of the equipment. 
If corrective action was taken, the Permittee shall perform a follow up 
observation for visible emissions in accordance with Method 22. If visible 
emissions continue, then measurements of opacity in accordance with Method 9 
shall be conducted within one week. 

B. Pursuant to Section 39.5{7) {b) of the Act, the Permittee shall keep records 
for each Method 22 and Method 9 for opacity conducted. These records shall 
include, at a minimum: date and time the observation was performed, name{s) 
of observing personnel, identification of which equipment was observed, 
whether or not the equipment was running properly, the findings of the 
observation including the presence of any visible emissions, and a 
description of any corrective action taken including if the corrective action 
took place within 4 hours of the observation. 

Particulate Matter Requirements (PM) 
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Section 4 - Emission Unit Requirements 
4.1 - Process Emission Source 

A. Pursuant to 35 lAC 212.321(a), No person shall cause or allow the emission of 
particulate matter into the atmosphere in any one hour period from any new 
process emission unit for which, either alone or in combination with the 
emission of particulate matter from all other similar process emission units 
for which construction or modification commenced on or after April 14, 1972, 
which, at a source or premises, exceeds the allowable emission rates 
specified in 35 IAC 212.321 (c) (See Condition 7. 2. a) . 

B. Pursuant to Construction Permit 85100055, emissiqns of PM from the Curing and 
Blending Building shall not exceed 1. 0 pounds per hour and 4.4 tons per year. 
[Tl] 

C. Pursuant to the CAAPP Permit 96030189 issued on 5/15/2002, total PM emissions 
from the carbon material bin, feed handling system, crude zinc oxide bin, 
iron-rich material transfer area, and the iron-rich material kilns discharge 
area shall not exceed 35.1tons/yr. [T1] 

D. Pursuant to 35 IAC 212.313, particulate cOllection equipment that is operated 
pursuant to 35 IAC 212.304 through 35 IAC 212.310 and 35 IAC 212.312, PM 
emi8sions_fr9rn ~uch equipment ~hall 'not exce_~d 6_8 _IUg/dscm (0.03_ gr/_Qscf). 

ii. Compliance Method (PM Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall conduct annual 
inspections of air pollution control equipment· associated with operations 
identified by section 4.1.1 to ensure that no clogs have developed and air 
pollution control equipment has not malfunctioned. If required by results of 
these inspections, maintenance and repair shall commence within 48 hours of 
the inspection. 

B. Pursuant to Section 39.5(7) (b) and {d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

C. Pursuant to 40 CFR Part 64, Compliance Assurance Monitoring (CAM) for Major 
Stationary Sources, the Feed Hapdling System with Pelletizer, Iron Rich 
Material Transfer Kiln Discharge Area, Curing and Blending Building, and 
Crude Zinc Oxide Bin Emission Units are subject to 40 CFR Part 64. The 
Permittee shall comply with the monitoring requirements of the CAM Plan 
described in Condition 7.5 and Table 7.5.1, pursuant to 40 CFR Part 64 as 
submitted in the Permittee's CAM plan application. At all times, the Owner or 
Operator shall maintain the monitoring, including but not limited to, 
maintaining necessary parts for routine repairs of the monitoring equipment, 
pursuant to 40 CFR 64.7(a) and (b). 

Testing 

D. Pursuant to Section 39.5(7) (d) (ii) of the Act, during normal operation, the. 
Permittee shall have the PM emissions from each Bag Collector measured as 
specified below: 

I. Initial PM emission measurements of one of the Curing and Blending 
Building Bag Collectors (1~ or 11B), and Bag Collector 12, shall be made 
no later than one year after the effective date of this Condition. 

II. Initial PM emission measurements of two of the Feed Handling System with 
Pelletizer Bag Collectors (2, 7, 8, 9, or 13) shall be made no later than 
24 months after the effective date of this Condition. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: 8/17/06 

Date Issued: 12/2/16 Permit No.: 96030189 
Revised Date Issued: 1/10/17 

Page 19 of 91 



c. i. 

III. 

IV. 

v. 

Section 4 - Emission Unit Requirements 
4.1 - Process Emission Source 

Initial PM emission measurements of the Iron Rich Material Transfer Area 
Bag Collector (14) ,_ shall be made no later than 36 months after the 
effective date of this Condition. 

Initial PM emission measurements of the Iron Rich Material Transfer Kiln 
Discharge Area Bag Collector (1), shall be made no later than 48 months 
after the effective date of this Condition. 

For those emission units serviced by multiple Bag Collectors, any 
subsequent PM emissions shall be measured from a different Bag Collector 
from that which is tested per Conditions 4.1.2(b) (ii) (D) (I or II)). 

VI. Measurements of PM shall be made in accordance with applicable USEPA Test 
Method{s), specifically Method 5, and also following Condition 7.1 of 
this permit . 

Recordkeeping 

E. Pursuant tq Section 39.5(7) (b) of the Act, the Permittee shal~ maintain 
records of :PM emissions based on emission factors representative of the most 
recent valid stack tests with supporting calculations (lbs/hr and tons/year) . 
In the event of an invalid test, a retest will be conducted. In the interim, 
until such time valid test results are obtained, emission factors 
representative of the previous valid stack test will continue to be used for 
emission calculation purposes, as applicable. 

F. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain 
records of inspections of air pollution control devices along with the logs 
of maintenance/repair performed on these control devices. 

I. Date of inspection, individual performirig the inspection, and nature of 
the inspection 

II. Identification and description of any defective equipment, effect on 
emissions, date identified, date repaired, and nature of the repair. 

Operational and Production Requirements 

A. Pursuant to Construction Permit 85120055, operation of the Curing and 
Blending Building shall not exceed a process weight rate of 110 tons per 
hour. [T1] . 

B. Pursuant to 35 IAC 212.309, the material handling and processing operations 
shall be operated in accordance with the provisions of the operating program 
as described in 35 IAC 212.309 and 212.310 (see also Condition 3.2(a)). 

ii. Compliance Method (Operational and Production Requirements) 

Monitoring 

A. Pursuant to Section 39.5{7) (a) of the Act, the Permittee shall operate, and 
maintain the bag collectors, including annual inspection, routine 
maintenance and prompt repair of defects, if any, that assures compliance 
with the conditions of this section. 

Recordkeeping 

B. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall keep the 
following records addressing use of good operating practices for the bag 
collectors: 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: 8/17/06 

Date Issued: 12/2/16 Permit No.: 96030189 
Revised Date Issued: 1/10/17 

Page 20 of 91 



Section 4 - Emission Unit Requirements 
4.1 - Process Emission Source 

I. Records for periodic inspection of the bag collectors with date, name 
of individual performing the inspection, and the nature of the 
inspection. 

II. Records of prompt repair of defects, with identification and 
description of defect, effect on emissions, date identified, date 
repaired, and nature of repair. 

C. Pursuant to Section 39.5(7} (b) of the Act, the Permittee shall keep records 
of inlet flow rates per respective bag collector (scf/min) 

3. Non-Applicability Determinations 

a. The Carbon Material Bin and Iron Rich Material Kiln Transfer Area are not subject to 40 
CFR Part 64, Compliance Assurance Monitoring (CAM) for Major Stationary Sources, because 
the Carbon Material Bin and Iron Rich Material Kiln Transfer Area do not have potential 
pre-control device emissions of the applicable regulated air pollutant that equals or 
exceeds major source threshold levels. 

b. Pursuant to 40 CFR 60 Subpart 000,-the Iron Rich Material Transfer Area and the Iron Rich 
Material Kilns Discharge Area are not subject to 40 CFR Subpart 000 since none of the 
nonmetallic minerals defined in 40 CFR 60.671 make up a majority of the Iron Rich 
material processed at the facility. 

c. Pursuant to 40 CFR 60 Subpart LL, since the facility does not produce metallic mineral 
concentrate from an Ore the facility is not subject to 40 CFR Subpart LL. 

d. Pursuant to 40 CFR 63 Subpart GGGGGG, since the facility does not process zinc sulfide 
ore and does not meet the definition of a zinc production facility the facility is not 
subject to 40 CFR 63 Subpart GGGGGG. 

e. Pursuant to 40 CFR 63 SuQpart TTTTTT, the facility does not make any brass or bronze 
ingots and does not process any magnesium nor is it considered a secondary zinc 
processing plant thus the facility is not subject to 40 CFR 63 Subpart TTTTTT. 

4. Other Requirements 

For the emission units in Condition 4.1.1 above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39 .. 5(7} (d) of the 
Act. 

a. Operational Flexibility Requirements 

I. Pursuant to 35 IAC 201.102, the Permittee is authorized to make the following 
physical or operational change with respect to the Process Emisqion Source without 
prior notification to the Illinois EPA or revision of this permit. This 
condi.t_i_on does not affect the Permittee's obligation to properly obtain a 
construction permit in timely for any activity constituting construction or 
modification of the source, as defined in 35 IAC 201.102: 

Raw materials and their constituents may be changed so long as that substitution 
does not violate applicable regulations of 35 IAC 212.321(a), Section 5.4 of this 
permit, or exceed emission limitations per condition 4.1.2(b). 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5 {7} (f) of· the Act. 
Addresses are included in Attachment 3. 
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Section 4 - Emission Unit Requirements 
4.1 -Process Emission Source 

a. Prompt Reporting 

i. 

ii. 

iii. 

A. Pursuant to Section 39.5 (7) {f) {ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

o Requirements in Conditions 4.1.2{a)(i),(b){i), and {c){i). 
o Requirements in Condition 4.1.4{a) (I) 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5{b). 

The Permittee shall notify the !EPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b) . 

The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 
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Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

4.2 Waelz Kiln System 

1. Emission Units and Operations 
~~~~~------~--------------------------~ 

Emission Units 
Pollutants 

Being 
R 1 t d egu a e 

EM, S02 , NOx, 

Original 
Construction 

D t a e 

Modification/ 
Reconstruction 

D t a e 

Air Pollution 
Control Devices 

M or easures 
Product 

Monitoring 
Devices 

COM 
Rotary Kiln #1 VOM, CO, 1942 N/A Collectors 3 

Lead and 10 
EM, S02, Product COM 

Rotary Kiln #2 NOx, VOM, 1992 N/A Collectors 3 and 
co, Lead 10 

2. Applicable Requirements 

For the emission units in Condition 4.2(1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the Act. 

a. 

b. 

i. Opacity Requirements 

A. Pursuant to 35 lAC 212.123 (a), no person shall cause or allow the emission 
of smoke or· other particulate matter, with an opacity greater than 30 
percent, into the atmosphere from any emission unit other than those 
emission units subject to the requirements of 35 IAC 212.122, except as 
allowed by 35 lAC 212.123(b) and 212.124. 

ii. Compliance Method (Opacity Requirements) 

i. 

A. Pursuant to Section 39.5(7} (b) and (d) of the Act, and pursuant to 35 IAC 
201.281, and Operating Permit 85120055, to ensure compliance with Condition 
4.2 .2 (a) (i) (A), continuous monitoring systems for measurement of opacity of 
emissionS (based on a 6 minute block average) with permanent recorders shall 
be operated on the exhaust of product collectors 3 and 10. 

B. Pursuant to Section 39.5 (7) (a) of the Act, the Permittee shall keep opacity 
records for the COMS, including the records of the output of the system and 
6 minute averages, the time when COMS is not in service and duration of such 
event. 

Particulate Matter Requirements (PM) 

A. Pursuant to 35 IAC 212.321(a), no person shall cause or allow the emission 
of particulate matter into the atmosphere in any one hour period from any 
new process emission-unit which, either alone or in combination with the 
emission of particulate matter from all other similar process emission units 
for which construction or modification commenced on or after April 14, 1972, 
at a source or premises exceeds the allowable emission rates specified in 
subsection (c) of 35 IAC 212.321 (a) . 

B. Pursuant to 35 IAC 212.322 (b) (1), No person shall cause or allow the 
emission of particulate matter into the atmosphere in any one hour period 
from any new process emission unit, either alone or in combination with ·the 
emission of particulate matter from all other similar process emission units 
for which construction or modification commenced prior to April 14, 1972, at 
a source or premises, exceeds the allowable emission rates specified in 
subsection (c) of 35 lAC 212.322. 

C. Pursuant to Operating Permit 85120055, Emission of PM from Kiln #1 shall not 
exceed 2.44 pounds per hour and 10.0 tons per year. [Tl] 
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c. 

Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

D. Pursuant to Operating Permit 85120055, Emission of PM from Kiln #2 shall not 
exceed 2. 80 pounds per hour and 11.5 tons per year. [Tl] 

ii. Compliance Method (PM Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5 (7) (b) of the Act, the Permittee shall conduct 
quarterly inspections of product collection equipment associated with 
operations identified by section 4.2.1 to ensure that no clogs have 
developed and the equipment has not malfunctioned. If required by results of 
these inspections, maintenance and repair shall commence within 48 hours of 
the inspection. 

B. Pursuant to Section 39.5 (7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

C. Pursuant to Section 39.5(7) (d) (ii) of the Act, during normal oPeration, the 
Permittee shall have the PM emissions from each kiln measured as specified 
below: 

i. PM emissions shall be measured at least once every 5 years after 
the effective date of this permit, but no later than 9 months 
before the expiration date of this permit. 

ii. Measurements of PM shall be made in accordance with applicable 
USEPA Test Method(s), specifically Method 5, and also following 
Condition 7.1 of this permit. 

Recordkeeping 

D. Pursuant to Section 39.5(7) {b) of the Act, the Permittee shall maintain 
records of PM emissions based on emission factors representative of the most 
recent valid stack tests with supporting calculations (lbs/hr and 
tons/year). In the event of an invalid test, a retest will be conducted. In 
the interim, until such time valid test results are obtained, emission factors 
representative of the previous valid stack test will continue to be used for 
emission calculation purposes. 

E. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain 
records of inspections of the product collector devices along with the logs 
of maintenance/repair performed on these control devices. · 

i. Date of inspection, individual performing the inspection, and 
nature of the inspection 

ii. Identification and description of any defective equipment, effect 
on emissions, date identified, date repaired, and nature of the 
repair. 

Sulfur Dioxide Requirements (S02 ) 

A. Pursuant to 35 IAC 214.301, No person shall cause or allow the emission of 
sulfur dioxide into the atmosphere from any process emission source to 
exceed 2000 ppm. 

B. Pursuant to Operating Permit 85120055, Emission of S02 from Kiln #1 shall 
not exceed 1.22 pounds per hour and 5.0 tons per year. [Tl] 
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d. 

Section 4 - Emission Unit Requirements 
4.2 - Wae1z Kiln System 

C. Pursuant to Operating Permit 85120055, Emission of 802 from Kiln #2 shall 
not exceed 1.22 pounds per hour and 5.0 tons per year. [T1] 

ii. Compliance Method {S02 Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and {d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

B. Pursuant to 39.5 {7) (a} of the Act, the Permittee shall use pipeline quality 
natural gas certified by gas supplier. 

Recordkeeping 

A. Pursuant to Section 39.5 (7} (b) and (e) of the Act, the Permittee shall 
maintain records of 802 emissions with supporting calculations {lb/hr and 
tons/yr) . 

Volatile Organic Material Reauirements (VOM) 

A. Pursuant to Construction Permit 11080006, emissions of VOM attributable to 
the Polypropylene Glycol Injection System, combined, shall not exceed 1.0 
tons/month and 7.2 tons/year. [T1] 

B. Pursuant to 35 IAC 218.301, no person shall cause or allow the discharge of 
more than 3.6 kg/hr (8 lb/hr) of organic material into the atmosphere from 
any emission unit, except as provided in 35 IAC 218.302, 35 IAC 218.303, or 
35 IAC 218.304 and the following exemption: If no odor nuisance exists the 
limitation of 35 IAC 218 Subpart G shall only apply to photochemically 
reactive material. 

ii. Compliance Method {VOM Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and {d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as -a running 12 month total. 

Recordkeeping 

B. Pursuant to Construction Permit 11080006, The Permittee shall maintain records 
of the following items for the Polypropylene Glycol Injection System: [T1] 

I. A file containing the emission factors used by the Permittee to 
deternline VOM emissions attributable to the Polypropylene Glycol 
Injection System, if other than 100 percent loss of material as VOM 
emissions, with supporting documentation and calculations. 

II. Records for amount of organic material used by the Polypropylene 
Glycol Injection System (tons/month and tons/year, by type). 

III. Records of the VOM emissions attributable to the Polypropylene Glycol 
Injection System {tons/month and tons/year), with supporting 
calculations. 
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e. 

f. 

i. 

Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

C. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall 
maintain records of VOM emissions with supporting calculations (lb/hr and 
tons/yr) . 

Carbon Monoxide Requirements (CO) 

A. Pursuant to Operating Permit 85120055, Emission of co from Kiln #1 shall 
exceed 17.33 pounds per hour and 71.12 tons per year. [T1] 

B. Pursuant to Operating Permit 85120055, Emission of co from Kiln #2 shall 
exceed 16.21 pounds per hour and 66.53 tons per year. [T1] 

not 

not 

ii. Compliance Method (CO Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Section 39.5 (7) (d) {ii) of the Act, during normal operation, the 
Permittee shall measure the CO emissions from each kiln as specified below: 

I. CO emissions shall be measured at least once every 5 years after the 
effective date of this permit, but no later than 9 months before the 
expiration date of this permit. 

II. Measurements of CO shall be made in accordance with applicable USEPA 
Test Method 10 and Condition 7.1 of this permit. 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall 
maintain records of CO emissions based on emission factors representative of 
the most recent valid stack tests with supporting calculations (tons/yr and 
either lb/hr or tons/month). In the event of an invalid test, a retest will 
be conducted. In the interim, until such time valid test results are 
obtained, emission factors representative of the previous valid stack test 
will continue to be used for emission calculation purposes. 

Nitrogen Oxide Requirements (NOx) 

A. Pursuant to Operating Permit 85120055, Emission of NOx from Kiln #1 shall 
not exceed 9.58 pounds per hour and 39.32 tons per year. [T1] 

B. Pursuant to Operating Permit 85120055, Emission of NOx from Kiln #2 shall 
not exceed 9.50 pounds per hour und 39.00 tons per year. [Tl] 

ii. Compliance Method (NOx Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, .compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a runn~ng 12 month total. 

Testing 
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g. 

h. 

i. 

Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

B. Pursuant to Section 3 9. 5 ( 7) (d) ( ii) of the Act, during normal operation, the 
Permittee shall measure the NOx emissions from each kiln as specified below: 

I. NOx emissions shall be measured at least once every 5 years after the 
effective date of this permit, but no later than 9 months before the 
expiration date of this permit. 

II. Measurements of NOx shall be made in accordance with applicable USEPA 
Test Method 7 and Condition 7.1 of this permit. 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shail 
maintain records of NOx emissions based on emission factors representative 
of the most recent valid stack tests with supporting calculations (tons/year 
and either lb/hr or tons/month). In the event of an invalid test, a retest 
will be conducted. In the interim, until such time valid test results are 
obtained, emission factors.representative of the previous valid stack test 
will continue to be used for emission calculation purposes. 

Hazardous Air Pollutant Requirements (HAP) 

A. Pursuant to Operating Permit 85120055, Emission of Lead from Kiln #1 shall 
not exceed 0.066 pounds per hour and 0.27 tons per year. [Tl] 

B. Pursuant to Operating Permit 85120055, Emission of Lead from Kiln #2 shall 
not exceed 0.078 pounds per hour and 0.32 tons per year. [T1] 

ii. Compliance Method (HAP Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the· data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall conduct a 
test of lead emissions from the kilri by using Method 29 at least once every 
5 years after the effective date of this permit, but no later than 9 months 
before the expiration date of this permit. The Permittee shall comply with 
all applicable testing requirements of Section 7.1 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) and {e) of the Act, the Permittee shall 
maintain records of Lead emissions based on emission factors representative 
of the most recent valid stack tests with supporting calculations (tons/year 
and either lb/hr or tons/month). In the event of an invalid test, a retest 
will be conducted. In the interim, until such time valid test results are 
obtained, emission factors representative of the previous valid stack test 
will continue to be used for emission calculation purposes. 

Operational and Production Requirements 

A. Pursuant to Construction Permit 11080006, VOM usage for the Polypropylene 
Glycol Injection System combined and other organic materials shall not 
exceed 1.0 tons per month and 7.2 tons per year. [Tl] 
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Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

B. Pursuant to Construction Permit 11080006, at all times, the Permittee shall 
also, to the extent practicable, maintain and operate the affected systems 
and associated air pollution control measures in a manner consistent with 
good air pollution control practice for minimizing emissions. [T1] 

C. Pursuant to Operating Permit 85120055, operation of Kiln #1 shall not exceed 
8208 hours per year and 342 days per year. [T1] 

D. Pursuant to Operating Permit 85120055, operation of Kiln #2 shall not exceed 
8208 hours per year and 342 days per year. [T1] 

E. Pursuant to Operating Permit 85120055-, the process weight rate of from Kiln 
#1 shall not exceed 16.7 tons per hour. [T1] 

F. Pursuant to Operating Permit 85120055, the process weight rate of from Kiln 
#2 shall not exceed 18.2 tons per hour. [T1] 

G. Pursuant to 35 IAC 212.309, the material handling and processing operations 
shall be operated in accordance with the provisions of the operating program 
as described i_n 35 IAC 212.309 and 212.310 (see also Condition 3,.2 (a)). 

ii. Compliance Method (Operational and Production Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Recordkeeping 

B. Pursuant to Section 39.5(7) (b) of· the Act, the Permittee shall maintain 
records of the following items for the Waelz Kiln System and Product 
Collectors: 

I. For Waelz kiln system: 

1. The process weight rate of the Waelz kiln system, 

2. Operating hours, and 

3. Receipts and kiln feed compositions. 

4. Total natural gas usage (ft3/month and ft3/year) 

II. Annual aggregate NOx, PM, CO, Lead, 802 , and VOM emissions from each 
Waelz kiln system, ba·sed on emission factors representative of the 
most recent valid stack tests, with supporting calculations. In the 
event of an invalid test, a retest will be Conducted. In the 
interim, until such time valid test results are obtained, emission 
factors representative of the previous valid stack test will continue 
to be used for emission calculation purposes. 

III. Maintain the following records for a period of no less than two (2) 
years: 

1. Date and duration of malfunction, breakdown or startup, 

2. Full and detailed explanation of the cause, 

3. Contaminants emitted and an estimate of quantity of emissions, 
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Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

4. Measures taken to minimize the amount of emissions during the 
malfunction, breakdown or startup, and 

5. !VIeasures taken to reduce future occurrences and frequency of 
incidents. 

IV. Opacity data shall be kept for two years and made available to Agency 
personnel upon request. 

V. Records addressing use of good operating practices for the product 
collector: 

1. Records for periodic inspection of the product collector 
with date, name of individual performing the inspection, and 
the nature of the inspection. 

2. Records of prompt repair of defects, with identification and 
description of defect, effect on emissions, date identified, 
dat,e repaired, and nature of repair. 

3. Non-Applicability Determinations 

a. The Waelz Kiln System is not subj"ect to 40 CFR Part 64, Compliance Assurance Monitoring 
(CAM) for Major Stationary Sources, because the Waelz Kiln System does not use an add
on control device since Product Collectors are not "control devices" as defined under 
CAM regulatory provisions. 

b. Pursuant to Construction Permit 11080006, the Polypropylene Glycol Injection System is 
not subject to the control requirements of 35 IAC Subpart TT, Other Emission Units. 
This is because the permitted VOM emissions including the Polypropylene Glycol 
Injection System, of the plant, would be less than 25 tons per year. 

c. The Waelz Kiln System is not subject to NSPS for Small Industrial-Commercial
Institutional Steam Generating Units, 40 CPR 60 Subpart De, since the Waelz Kiln 
System, by nature of operation, is not a fuel combustion source. 

d. Pursuant to 40 CFR 60 Subpart LL, since the facility does not produce metallic mineral 
concentrate from an Ore the facility is not subject to 40 CPR Subpart LL. 

e. Pursuant to 40 CFR 63 Subpart GGGGGG, since the facility does not process zinc sulfide 
ore and does not meet the definition of a zinc production facility the facility is not 
subject to 40 CFR 63 Subpart GGGGGG. 

f. Pursuant to 40 CPR 63 TTTTTT, the facility does not make any brass or bronze ingots and 
does not process any magnesium nor is it considered a secondary zinc processing plant 
thus the facility is not subject to 40 CPR 63 Subpart TTTTTT. 

4. Other Requirements 

For the emission units in Condition 4.2.1 above, the Permittee shall comply with the following 
applicable requi'rements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the 
Act. 

a. Malfunction Breakdown Requirements 

i. Authorization for State Requirements 

A. Malfunction Breakdown Provisions 
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Section 4 - Emission Unit Requirements 
4.2 - waelz Kiln System 

Pursuant to 35 IAC 201.149, 201.261, and 201.262, the source is 
authorized to ~ontinue operation in violation of the applicable 
requirements of Conditions 4.2.2(b, c & d) during malfunction 
breakdown. Pursuant to Section 39.5(7) (b) of the Act, in the event of a 
malfunction or breakdown of the Waelz kiln system, the Permittee is 
authorized to continue operation of the Waelz kiln system in violation of 
the applicable requirement of 35 IAC 218.301, 212.321, 212.322, and 214.301 
as necessary to prevent risk of injury to personnel or severe damage to 
equipment. The Permittee shall comply with all applicable requirements in 
Section 7.1 of this permit. This authorization is subject to the following 
requirements: 

I. The Permittee shall repair the damaged feature(s) of the 
Waelz kiln system or restore the Waelz kiln system to 
normal operating conditions; this allowance applies only to 
the Waelz kiln system in order to bring the kiln to ambient 
temperature; the heat and the process charge being 
immediately discontinued upon malfunction. Normal operation 
shall be established within one day unless the feature(s) 
cannot be repaired within one day_ or the Waelz kiln system 
cannot be restored to normal operating conditions, and the 
Peimittee Obtains an extension, for up to 5 days, from the 
Illinois EPA. The request ~or such an extension must · 
document that the damaged feature(s) are unavailable and 
specify a schedule of actions the Permittee will take that 
will assure the feature(s) will be repaired or the Waelz 
kiln system will be restored to normal operating conditions 
as soon as possible. 

II. The Permittee shall fulfill the applicable recordkeeping 
and reporting requirements of Conditions 4.2.2. 

b. Operational Fl'exibili ty Requirements 

i. Pursuant to 35 IAC 201.102, the Permittee is authorized to make the following 
physical or operational change with respect to the Waelz Kiln system without prior 
notification to the Illinois EPA or revision of this permit. This condition does not 
affect the Permittee's obligation to properly obtain a construction permit in a 
timely manner for any activity constituting construction or mOdification of the 
source, as defined in 35 IAC 201.102: 

A. Raw materials and their constituents may be changed so long as that 
substitution does not violate applicable requirements of Condition 4.2.2 or 
exceed emission limits of Condition 4.2.2. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5(7) (f) of the Act. 

a. Prompt Reporting 

i. A. Pursuant to Section 39.5 (7) (f) (ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

• Requirements in Conditions 4.2.2(a) (i), 4.2.2(b) (i), 4.2.2(c) (i), 
4.2.2(d) (i), 4.2.2(e) (i), 4.2.2(f) (i), 4.2.2(g) (i), and 4.2.2(h) (i) 

• Requirements in Conditions 4.2.4(a) (i), and 4.2.4(b) (i). 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: 8/17/06 

Date Issued: 12/2/16 Permit No.: 96030189 
Revised Date Issued: 1/10/17 

Page 30 of 91 



Section 4 - Emission Unit Requirements 
4.2 - Waelz Kiln System 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b) 

ii. The Permittee shall notify the IEPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b) . 

iii. The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 

b. Stat,e Reporting 

i. The Permittee shall promptly notify the Illinoi.s EPA, Compliance ~ection, of 
deviations of the Waelz kiln system with the permit requirements as follows, 
pursuant to Section 39.5(7) (f) (ii) of the Act. Reports shall describe the probable 
cause of such deviations, and any corrective actions or preventive measures 
taken. 

A. Notification within 60 days of operation of an Waelz kiln system that may 
not have been in compliance with the opacity limitations in Condition 
4.2.2(a), with a copy of such record for each incident. 

B. Emissions of NOx, PM, CO, Lead, 802 , or VOM from the Waelz kiln system in 
excess of the limits specified in Condition 4.2.2 based on the current 
month's records plus the preceding 11 months within 30 days of such an 
occurrence. 
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4. 3 Natural Gas Fir.ed Engines 

~1~·~--~Em===i=s~s~~~·o~n~~U=n~~~·t==s~a=n~d=-=OEp=e~r~a==t=i=o=n=s~-----------------------------------------------------------~ 
Pollutants Original 

Emission Units Being Construction 
Regulated Date 

Natural Gas Fired 
1993 Engine (554 HP) 

so,, HAP 

Modification/ 
Reconstruction 

Date 

N/A 

Air Pollution 
Control Devices 

or Measures 

None 

Monitoring 
Devices 

None 

2. Applicable Requirements 

For the emission unit in Condition 4.3(1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the Act. 

a. 

b. 

i. Opacity Requirements 

A. Pursuant to 35 IAC 212.123(a), no person shall cause or allow the emission 
of smoke or other particulate matter, with an opacity greater than 30 
percent, into th,e atmosphere from any emission unit. 

ii. Compliance Method_ (Opacity Requirements) 

i. 

Monitoring 

A. Pursuant to Sections 39.5(7) (b) and (d) of the Act, the Permittee shall 
perform observations for opacity on the engine stack, in accordance with 
Reference Method 22 for visible emissions at least once per calendar year 
during operation. If the engine has not operated during the year, the 
observation is not required. If visible emissions are observed, the 
Permittee shall take corrective action within 4 hours of such observation to 
return the status of the operation to no visible emissions or shall perform 
a Reference Method 9 observation within one week. Corrective action may 
include, but is not limited to, shut down of the associated emission units, 
maintenance and repair, and/or adjustment of the equipment. If corrective 
action was taken, the Permittee shall perform a follow up observation for 
visible emissions in accordance with Method 22. If visible emissions 
continue, then measurements of opacity in accordance with Method 9 shall be 
conducted within one week. 

Recordkeeping 

B. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall keep 
records for each Method 22 and Method 9 for opacity conducted. These 
records shall include, at a minimum: date and time the observation was 
performed, name(s) of observing personnel, identification of which equipment 
was observed, whether or not the equipment was running properly, the 
findings of the observation including the presence of any visible emissions, 
and a description of any corrective action taken including if the corrective 
action took place within 4 hours of the observation. 

Sulfur Dioxide Requirements (S02 ) 

A. Pursuant to 35 IAC 214.301, no person shall cause or allow the emission of 
sulfur dioxide into the atmosphere from any process emission source to exceed 
2000 ppm 

ii. Compliance Method (S0 2 Requirements) 

A. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall 
maintain records of S02 emissions with supporting calculations (ppm) . 
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c. i. Hazardous Air Pollutant Requirements (HAP) 

Section 4 - Emission Unit Requirements 
4.3 -Natural Gas Fired Engine 

A. Pursuant to 40 CFR 63.6585, the -emergency stationary RICE is subject to the 
National Emission Standards for Hazardous Air Pollutants (NESHAP) for 
Stationary Reciprocating Internal Combustion Engines, 40 CFR 63 Subpart 
zzzz. 

B. Pursuant to 40 CFR 63 Subpart ZZZZ, Table 2d, Row 5, the Permittee shall: 

I. Change oil and filter every 500 hours of operation or annually, 
whichever comes first; 

II. Inspect Spark Plugs every 1,000 hours of operation or annually, 
whichever comes first, and replace as necessary; and 

III. Inspect all hoses and belts every 500 hours of· operation or annually, 
whichever comes first, and replace as necessary. 

ii. Compliance Method (HAP ,Requirements) 

A. Pursuant to 40 CFR 63 Subpart ZZZZ, Table 6, Row 9 th~ Permittee shall: 

I. Operate and maintain the RICE according to the manufacturer's 
emission -related operation and maintenance instructions; or 

II. Develop and follow the Permittee's own maintenance plan which must 
provide to the extent practicable for the maintenance and operation 
of the engine in a manner consistent with good air pollution control 
practice for minimizing emissions. 

B. Pursuant to 40 CFR 6~.6640(f), the emergency stationary RICE must be 
operated according to the following: 

I. There is no time limit on the use of emergency stationary RICE in 
emergency situations in accordance with 40 CFR 63.6640 (f) (1) 

II. Emergency stationary RICE may be operated for up to 100 hours per 
calendar year for maintenance .checks and readiness testing in 
accordance with 40 CFR 63.664D(f) (2) (i). 

III. Emergency stationary RICE at an area source of HAP may be operated 
for up to 50 hours per calendar year in non-emergency situations in 
accordance with 40 CFR 63.6640 (f) (4). The 50 hours of operation in 
non-emergency situations are counted as part of the 100 hours per 
calendar year for maintenance and testing, as provided in_ 40 CFR 
63.6640 (f) (2) (i) 

Recordkeeping 

C. Pursuant to 40 CFR 63.6655, the Permittee shall keep records of the 
following: 

I. Records of the occurrence and duration of each malfunction of 
operation (i.e., process equipment). 

II. Records of actions taken during pe"riods of malfunction to minimize 
emissions in accordance with 40 CFR 63.6605(b), including corrective 
actions to restore malfunctioning process equipment to its normal or 
usual manner of operation. 
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d. i. 

Section 4 - Emission Unit Requirements 
4.3 -Natural Gas Fired Engine 

III. Records of the hours of operation of the engine recorded through the 
non-resettable hour meter. 

IV. Records of the number of hours spent for emergency operation, 
including what classified the operation as emergency, and the number 
of hours spent for non-emergency operation. 

V. Records of maintenance conducted on the engine in order to 
demonstrate that the Permittee operated and maintained the engine 
according to maintenance instructions/plan, in accordance with 40 
CFR 63 Subpart ZZZZ, table 6, Row 9. 

Operational and Production Requirements 

A. Pursuant to Section 39.5(7) (a) of the Act, pipeline quality natural gas shall 
be the only fuel fired by the engine. 

B. Pursuant to 39.5(7) (a) of the Act, the Permittee shall use pipeline quality 
natural gas certified by a gas supplier 

ii. Compliance Method (Operational and Production Re'_guiremeEts) 

Recordkeeping 

A. Pursuant to Section 39.5(7) {b) and (e) of the Act, the Permittee shall 
maintain records of the type of fuel fired by the engine. 

B. Pursuant to Section 39.5(7} (b) and {e) of the Act, the Permittee shall keep 
records of each inspection and tune-up performed along with a maintenance and 
repair log. These records shall include, at a minimum: date and time 
inspections/tune-ups were performed, name(s) of inspection personnel, 
identification of equipment being inspected, findings of the 
inspections/tune-ups, operation and maintenance procedures, and a description 
of any maintenance and repair activities that resulted in a modification or 
reconstruction of the piece of equipment. 

C. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall 
maintain records of the following: 

I. Total natural gas usage for natural gas engine {ft3/mo and ft3/yr}; 

II. Hours of operation; and 

III. Annual aggregate CO, PM, S02 , VOM, and NOx emissions from the 
natural gas engine, based on fuel consumption and the applicable 
emission factors, with supporting calculations. 

3. Non-Applicability Determinations 

a. The Natural Gas Engine is not subject to 40 CFR Part 64, Compliance Assurance 
Monitoring (CAM} for Major Stationary Sources, because the Natural Gas Engine does not 
use an add-on control device to achieve compliance with an emission limitation or 
standard. 

b. The Natural Gas Engine is not subject to the requirements of 35 IAC 212.321 or 212.322 
due to the unique nature of this unit, a process weight rate cannot be set so that such 
rules cannot reasonably be applied. 

c. The Natural Gas Engine is not subject to the requirements of 35 IAC 217 Subpart Q, 
Stationary Reciprocating Internal Combustion Engines and Turbines because the source 
emits less than 100 tpy N010 per 35 IAC 217.386 (a} (2} . 
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4. Other Requirem.ents 

As of the date of issuance of this permit, there are no other requirements that need to be 
included in this Condition. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5(7) (f) of the Act. 

a. Prompt Reporting 

i. A. Pursuant to Section 39.5 (7) (f) (ii) of the Act, the Permittee shall promptly 
notify the !EPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

I. Requirements in Conditions 4:3.2(a) (i), 4.3.2(b) (i), 4.3.2(c) (i), and 
4.3.2(d)(i). 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5{b) 

ii. The Permittee shall notify the !EPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b) . 

iii. The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit{s} and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 
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4.4 Fugitive Emissions 

1. Emission Units and Operations 

Emission units 

F~cility Roadways 
carbon Storage Pile 
Carbon handling by 

Conveyor 
Iron-Rich Material 

Handling 
Iron-Rich Material 

Storage Pile 

Pollutants 
Being 

Regulated 
PM 
PM 

PM 

PM 

PM 

Original 
Construction 

Date 
1987 
1987 

1987 

1987 

1987 

Modification/ 
Reconstruction 

Date 
N/A 
N/A 

N/A 

N/A 

N/A 

Air Pollution 
Control Devices 

or Measures 
None 
None 

None 

None 

None 

Monitoring 
Devices 

None 
None 

None 

None 

None 

2. Applicable Requirements 

For the emission unit in Condition 4.4(1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5{7) (d) of the Act. 

a. i. Opacity Requirements 

A. Pursuant to 35 IAC 212.123(a), no perso:f?. shall cause or allow the emission of 
smoke or other particulate matter, with an opacity greater than 30%, into the 
atmosphere from any emission unit other than those emission units subject to 
35 lAC 212.122, except as allowed by 35 IAC 212.123(b) and 212.124. 

B. Pursuant to 35 IAC 212.316(c), the Permittee shall not cause or allow 
fugitive particulate matter emissions from roadways to exceed an opacity of 
10 percent. 

C. Pursuant to 35 IAC 212.316(d), the Permittee shall not cause or allow 
fugitive particulate matter emissions from storage piles to exceed an opacity 
of 10 percent, to be measured four feet from the pile surface. 

D. Pursuant to 35 lAC 212.316{f), the Permittee shall not cause or allow 
fugitive particulate matter emissions from. any emission unit to exceed an 
opacity of 20 percent. 

ii. Compliance Method {Opacity Requirements) 

Monitoring 

A. Pursuant to Sections 39.5{7) (b) and {d) of the Act, at a minimum, the 
Permittee shall perform opacity observations at the crucial points of the 
fugitive emission sources (roads and storage piles) in accordance with Method 
22 for visible emissions on at least monthly basis. If visible emissions are 
observed, the Permittee shall take corrective action within 24 hours of such 
observation. Corrective action may include, but is not limited to, shut down 
of the operation, maintenance and repair, and/or adjustment of equipment. If 
corrective action was taken, the Permittee shall perform a follow up 
observation for visible emissions in accordance with Method 22. If visible 
emissions continue, then measurements of opacity in accordance with Method 9 
and Section 7.1 of this permit shall be conducted within 7 days. 

Testing 

B. Pursuant to 35 lAC 212.109, upon request by the Illinois EPA, pursuant to 
Section 39.5(7) {d) of the Act, measurements of opacity shall be conducted in 
accordance with Method 9, 40 CFR Part 60, Appendix A, except that for 
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Section 4 - Emission Unit Requirements 
4.4 - Fugitive Emissions 

roadways and parking areas the number of readings required for each vehicle 
pass will be three taken at 5-second intervals. The first reading shall be 
at the point of maximum opacity and second and third readings shall be made 
at the same point, the observer standing at right angles to the plume at 
least 15 feet away from the plume and observing 4 feet above the surface of 
the roadway or parking area. After four vehicles have passed, the 12 
readings will be averaged. This test method shall be used to determine 
compliance with 35 IAC 212.301. 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall keep the 
following records: 

I. Records of each observation performed. These records shall include, 
at a minimum: date and time the observation was performed, name(s) of 
observing personnel, identification of which equipment was observed, 
whether or not the equipment was running properly, the findings of 
the observation including the presence of any visible emissions, and 
a descripti~on of any corrective action taken including if ther 
corrective'action took place within 4 hours of the observation. 

II. Records of all Method 9 opacity measurements made in accordance with 
Condition 4.3.2(a) (ii) (A) 

Operational or Production Requirements 

A. Pursuant to 35 IAC 212.306, all normal traffic pattern access surrounding 
storage piles and all normal traffic pattern roads and parking areas at the 
facility shall be paved or treated with water, oils or chemical dust 
suppressants. All paved areas shall be cleaned on a regular basis. All 
areas treated with water, oils or chemical dust suppressants shall have the 
treatment applied on a regular basis, as needed, in accordance with the 
operating program required by 35 IAC 212. 309,_ 212.310 and 212.312 (See 
Condition 3.2(a)). 

ii. Compliance Method (Operational or Production Requirements} 

A. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain the 
following records for Fugitive EmissiOns: 

I. For Facility Roads: 

1. Types of vehicles which travel facility roadways 

2. Number of each type of vehicles which travel facility roadways 

3. Mileage of facility paved and/or unpaved roadways traveled by 
each type of vehicle. Reco:~:·ds for fugitive road dust shall be 
calculated on an annual basis, except this calculation shall be 
updated if substantial changes to the roads occur, i.e. 
additional r·oads added. 

II. For carbon storaqe pile: 

1. Quantity of carbon material handled (Tons/yr) 

III. For carbon handling by conveyor: 

1. Quantity of carbon material transported (ton/yr) 
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IV. Quantity of iron-rich material handled (ton/yr) 

3. Non-Applicability Deter.minations 

a. The fugitive emission units are not subject to 35 IAC 212.321 or 212.322 due to the 
disperse nature of such emission units, such rules cannot reasonably be applied, 
pursuant to 35 IAC 212.323. 

b. The fugitive emission units are not subject to 40 CFR Part 64, Compliance Assurance 
Monitoring (CAM) for Major Stationary Sources, because the emission units does not use 
an add-on control device to achieve compliance with an emission limitation or standard. 

I 4. Other Requirements 

As of the date of issuance of this permit, there are no other requirements that need to be 
included in this Condition. 

5. Reporting Requirements 

The Permitteefshall submit the following information pursuant t? Section 39.5(7) (f) of the Act. 

a. Prompt Reporting 

i. A. Pursuant to Section 39.5 (7) (f) (ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

I. Requirements in Conditions 4.4.2(a) (i), and 4.4.2(b) {i). 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b). 

ii. The Permittee shall notify the IEPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b). 

iii. The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 

Horsehead Corporation_ Chicago Recycling FaCility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Page 38 of 91 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 



Section 4 - Emission Unit Requirements 
4.5 - Gasoline Storage Tank 

4.5 Gasoline Storage Tank 

1. Emission Units and Operations 

Emission Units 
250 Gallon Gasoline 

Storage Tanks 

Pollutants 
Being 

Regulated 
VOM, HAP 

Original 
Construction 

Date 
1972 

Modification/ 
Reconstruction 

Date 
N/A 

Air Pollution 
Control Devices 

or Measures 
Submerged 

Loading Pipe 

Monitoring 
Devices 

None 

2. Applicable Requirements 

For the emission unit in Condition 4.5(1) above, the Permittee shall comply with the following 
applicable requirements. pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the ACt. 

a. L WOrk Practice Requirements (35 IAC Part 215) 

A. Pursuant to 35 IAC 218.583(a) (1), no person shall cause or allow the 
transfer of gasoline from any delivery vessel into any stationary storage 
tank for the gasoline dispensing operation ;unless the tank is equipped with 
a submerged loading pipe. 

ii. Compliance Method (VOM Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7} (b) and {d) of the Act, the Permittee shall 
conduct semi-annual inspections of the gasoline storage tank and dispensing 
operation while the tank is being filled by inspecting at least the 
following: 

I. Retractors, hoses, breakaways, swivels. 

II. Adapters, vapor caps, rubber gaskets, and spill containment buckets. 

III. Gauges and meters. 

IV. Submerged loading pipe is physically present and the condition of the 
pipe for integrity. 

Recordkeeping 

B. Pursuant to Section 39.5(7) {b) and {e) of the Act, the Permittee shall 
maintain the records of conducted inspections, with a date and results of 
such inspections. 

C. Pursuant to Section 39.5(7} (b) and {e) of the Act, the Permittee shall keep 
a copy of operating instructions and maintenance log. 

D. Pursuant to Section 39.5{7) {b) of the .Act·, the Permittee shall maintain 
records of the following: 

I. Design information for the tank showing the presence of a permanent 
submerged loading pipe; 

II. Maintenance and repair records for the tank, as related to the repair 
or replacement of the loading pipe; 

III. The throughput of the tank, gal/mo and gal/yr; and 
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c. 

i. 

Section 4 - Emission Unit Requirements 
4.5- Gasoline Storage Tank 

IV. The monthly and aggregate annual VOM emissions from the tank based on 
the material stored, the tank throughput, and the applicable emission 
factors and formulas with supporting calculations. 

HAP Emissions - Work Practice Requirements (40 CFR 63 Subpart CCCCCC) 

A. Pursuant to 40 CFR 63.11116{a), the Permittee shall fulfill at least the 
following requirements in regards to the gasoline dispensing operation with 
monthly throughput of less than 10,000 gallons of gasoline: 

I. 

II. 

III. 

Minimize gasoline spills; 

Clean up spills as expeditiously as practicable; 

Cover all open gasoline containers and all gasoline storage tank fill
pipes with a gasketed seal when not in use; and 

IV. Minimize gasoline sent to open waste collection systems that collect 
and transport gasoline to reclamation and recycling devices, such as 
oil/water separators. 

B. Pursuant to 40 CFR 63.11130, the Permittee ·must comply wit~ the applicable 
general provisions specified in the general provisions of 40 CFR Part 63 as 
shown in Table 3 of 40 CFR 63 Subpart CCCCCC and Section 7.4(a) of this 
permit. 

ii. Compliance Method (Federal Work Practice Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5 (7) {b) and (d) of the Act, the Permittee· shall 
conduct semi-annual inspections of the gasoline storage tank and dispensing 
operation to ensure that the operating requirements established by Condition 
4.5.2(b) (i) (A) and 40 CFR 63.11116(a) are met. The tank shall be inspected 
while the tank is being filled. 

Recordkeeping 

A. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall keep 
on site written operating procedures or instructions on how to implement the 
operating requirements established by Condition 4.5.2(b) (i) (A} and 40 CFR 
63.11116(a). 

B. Pursuant to Section 39.5{7) (b) and (e) of the Act, the Permittee shall 
maintain the records of inspections conducted to comply with Condition 
4.5.2(d) (ii) (A), with a date and results of such inspections. 

Operational and Production Requirements 

A. Pursuant to Section 39.5{7) (a) of the Act, the gasoline throughput shall not 
exceed 10,000 gallons per month and 100,000 per year. 

B. Pursuant to Section 39.5{7) (a) of the Act, the gasoline storage tank shall 
only be used for the storage of gasoline. 

ii. Compliance Method (Operational and Production Requirements} 

A. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall keep 
monthly and annual records of gasoline throughput. 
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3 Non-Applicabili~y Determinations 

Section 4 - Emission Unit Requirements 
4.5- Gasoline Storage Tank 

a. The gasoline storage tank is not subject to the New Source Performance standards (NSPS) 
for Volatile Organic Liquid Storage vessels, 40 CFR 60 Subpart Kb, because the gasoline 
storage tank does not have vessel with a capacity greater than or equal to 75 cubic 
meters (m3) that is used to store volatile organic liquids (VOL) for which 
construction, reconstruction, or modification is commenced after July 23, 1984, as 
required by 40 CFR 60.110b(a). 

b. The gasoline storage tank is not subject to 35 IAC 218.301 because the gasoline storage 
tank does not use organic material as defined in 35 IAC 211.4250(b). 

c. The gasoline storage tank is not subject to 35 IAC 218.586(c} because the average 
monthly gasoline throughput is less than 10,000 gallOns as limited by Condition 
4.3.2(c) (i) (A). 

d. The gasoline storage tank is not subject to 35 IAC 218.581 and 215.582 because the tank 
is not a buil<: gasoline plant or bulk gasoline terminal as defined in 35 IAC 211.790 and 
211.810, respectively. 

e. The gasoline storage tank and assOciated dispensing operations are not subject to 40 
.CFR 64, Compliance Assurance Monitoring (CAM) for VOM or HAPs because the tank uses a 
passive contro1 measure, such as a seal, lid, or roof, that is not considered a control 
device because it acts to prevent the release of pollutants. 

f. The gasoline storage tank is not subject to the NSPS for volatile organic liquid 
storage vessels (including petroleum liquid storage vessels} for which construction, 
reconstruction, or modification commenced after July 23, 1984, 40 CFR 60 Subpart Kb, 
because the tank was constructed prior to 1984. 

g. The gasoline storage tank is not subject to the requirements of 35 IAC 218.123, 
petroleum liquid storage tanks, pursuant to 35 IAC 218.123(a) (2}, which exempts storage 
tanks with a capacity less than 151.42 m3. 

4. Other Requirements 

As of the date of issuance of this. permit, there are no other requirements that need to be 
included for the gasoline tank. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5(7} (f) of the Act. 

a. Prompt Reporting 

i. A. Pursuant to Section 39.5 (7} (f) (ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

I. Requirements in Conditions 4.5.2(b} (i), and 4.5.2(c) (i) through (ii). 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b) 

ii. The Permittee shall notify the IEPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3.5 (b). 

iii. The deviation reports shall contain at a minimum the following information: 
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A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

Section 4 - Emission Unit Requirements 
4.5 - Gasoline Storage Tank 

E. Corrective actions or preventative measures taken. 

b. State Reporting 

i. A. Pursuant to Section 39.5 (7) (f) (ii) of the Act, Reports shall describe the 
probable cause of such deviations, and any corrective actions or preventive 
measures taken: 

I. Any storage of VOL in a tank that is not in compliance with the 
requirements of Conditions 7. 5.3 (b) (see also 35 IAC 218.122 (b)), 
e.g., no 11 permanent submerged loading .Pipe, 11 within thirty days of 
becoming aware of the non-compliance status. This notification shall 
include a deScription of the event, the cause for_ the non-compliance, 
actions taken to correct the non-compliance, and the steps taken to 
avoid future non-compliance; 

II. Any storage of VOL in a tank that is out of compliance with the 
requirements of Conditions 7.5.3(b) (see also 35 IAC 218.122(b)) due to 
damage, deterioration, or other condition of the loading pipe, within 
30 days of becoming aware of the non-compliance status. This 
notification shall include a description of the event, the cause for 
the non-compliance, actions taken to correct the non-compliance, and 
the steps to be taken to avoid future non-compliance; 

III. The storage of any VOL or VPL other than the material specified in 
Condition 7.5.5 within 30 days of becoming aware of the noncompliance 
status. This notification shall include a description of the event, the 
cause for the non-compliance, actions taken to correct the non
compliance, and the steps to be taken to avoid future non-compliance. 
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Section 4 - Emission Unit Requirements 
4.6 - Iron Rich Material Processing 

4.6 Iron Rich Material Processing 

1. Emission Units and Operations 

Emission Units 
Screener 
Crusher 

Storage Piles and 
Associated Roadways 

Pollutants 
Being 

Regulated 
PM 
PM 

PM 

Original 
Construction 

Date 
2016 
2016 

2016 

Modification/ 
Reconstruction 

Date 
N/A 
N/A 

N/A 

Air Pollution 
Control Devices 

or Measures 
None 
None 

None 

Monitoring 
Devices 

None 
None 

None 

2. Applicable Requirements 

For the emission unit in Condition 4.6(1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the Act. 

a. i. Opacity Requirements 

A; Pursuant to 35 IAC 212.123(a), no person shall cause or allow the emission 
of smok~ or oth(2:r'parti_cl}late matter, with an- opacity greater than 30 
percent, into the atmosphere from any emission unit other than those 
emission units subject to the requirements of 35 IAC 212.122, except as allowed 
by 35 IAC 212.123(b) and 212.124. 

B. Pursuant to Construction Permit 16020022, the normal traffic pattern 
roadways associated with the process equipment and the storage piles are 
subject to the following state rules for opacity and visible emissions: [T1] 

I. 35 IAC 212.316(c), which provides that the opacity of fugitive 
particulate matter emissions from roadways shall not exceed 10 percent. 

II. 35 IAC 212.316(d), which provides that the opacity of fugitive 
particulate matter emissions from storage piles shall not exceed 10 
percent, to be measured four feet from the pile surface. 

C. Pursuant to 35 IAC 212.316(f), the Permittee shall not cause or allow 
fugitive particulate matter emissions from any emission unit to exceed an 
opacity of 20 percent. 

D. Pursuant to 35 IAC 212.309, the process equipment and associated normal 
traffic patterri roads shall be operated under the provisions of the source's 
the Operating Program for fugitive dust in accordance with 35 IAC 212.310 
and 212.312. 

ii. Compliance Method (Opacity Requirements) 

Monitoring 

A. Pursuant to Sections 39.5{7) {b) and {d) of the Act, to ensure compliance 
with Condition 4.1.2{a) (i) (A), at a minimum, the Permittee shall perform 
observations for opacity for each emission unit, in accordance with 
Reference Method 22 for visible emissions at least once per quarter during 
operation. If visible emissions are observed, the Permittee shall take 
corrective action within 4 hours of such observation to return the status of 
the operation to no visible emissions or shall perform a Reference Method 9 
observation within one week. Corrective action may include, but is not 
limited to, shut down of the associated emission units, maintenance and 
repair, and/or adjustment of the equipment. If corrective action was taken, 
the Permittee shall perform a follow up observation for visible emissions in 
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b. 

c. 

i. 

Section 4 - Emission Unit Requirements 
4.6 - Iron Rich Material Processing 

accordance with Method 22. If visible emissions continue, then measurements 
of opacity in accordance with Method 9 shall be conducted within one week. 

Recordkeeping 

B. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall keep records 
for each Method 22 and Method 9 for opacity conducted. These records shall 
include, at a minimum: date and time the observation was performed, name(s) 
of observing personnel, identification of which equipment was observed, 
whether or not the equipment was running properly, the findings of the 
observation including the presence of any visible emissions, and a 
description of any corrective action taken including if the corrective 
action took place within 4 hours of the observation 

Particulate Matter Requirements {PM) 

A. Pursuant to 35 IAC 212.308, the process equipment shall be equipped with 
water or a surfactant solution sprays, utilize a choke feeder, or be 
treated by an equivalent method in accordance with the Operating Program 
for fugitive dust, ~ursuant to 35 IAC 212.309. 

B. Pursuant to 35 IAC 202.301, the Permittee shall not cause or allow the 
emission of fugitive particulate matter from any process, including any 
material handling or storage activity, that is visible by and observer 
looking generally overhead at a point beyond the property line of the 
source unless the wind speed is greater than 40.2 kilometers/hour (25 
miles/hour} . 

C. Pursuant· to 35 IAC 212.321, the Permittee shall not cause or allow the 
emission of particulate matter into the atmosphere in any one hour period 
from any new process emission unit which, either alone or in combination 
with the emission of particulate matter from all other similar process 
emission units for which construction or modification commenced on or after 
April 14, 1972, at a source or premises, exceeds the allowable emission 
rates specified in subsection 35 IAC 212.321(c). 

D. Pursuant to Construction Permit 16020022, PM emissions from the Crusher and 
Screener combined shall not exceed 1.1 tons per year. [T1] 

ii. Compliance Method (PM Requirements} 

i. 

Monitoring 

A. Pursuant to Section 39.5(7} (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Recordkeeping 

B. Pursuant to Section 39.5{7) {b) of the Act, the Permittee shall maintain records 
of PM emissions with supporting information and calculations (tons/year) . 

Operational and Production Requirements 

A. Pursuant to Const:r.-uclion Pennit 16020022, the screener shall not process more 
than 25,000 tons/month and.200,000 tons/year of material. [T1] 

B. Pursuant to Construction Permit 16020022, the crusher shall not process more 
than 7,500 tons/month and 60,000 tons/year of material. [T1] 

ii. Compliance Method (Operational and Production Requirements) 
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d. i. 

Monitoring 

Section 4 - Emission Unit Requirements 
4.6 - Iron Rich Material Processing 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits -shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Recordkeeping 

B. Pursuant to Constr_uction permit16020022, the Permittee shall maintain a file 
for the process equipment that includes the following information: [T1] 

I. The capacities of the Screeners and crusher {tons/hour). 

C. Pursuant to Construction permit 16020022, the Permittee shall maintain records 
of the amounts of material processed by the screener and crusher (tons/month and 
tons/year) . [Tl] 

D. Pursuant to Construction permit16020022, the Permittee shall maintain an 
operating log or othe~ records for the process equipment that, at a mlnlmUmi 
inclUdes the informat·ion specified by 35 IAC 212.316{g) {1) and {2). [Tl] 

Work Practice Requirements 

A. Pursuant to Construction Permit 16020022, the Permittee shall operate and 
maintain the process equipment, and storage piles in accordance with 
good air pollution control practice to minimize emissions. [Tl] 

ii. Compliance Method {Work Practice Requirements) 

Monitoring 

A. Pursuant to Sections 39.5 {7) {b) and (d) of the Act, at a minimum, the 
Permittee shall perform monthly inspections of the Iron Rich Material 
Processing. 

Recordkeeping 

B. Pursuant to Section 39.5(7) (b) and (e) of the Act, the Permittee shall keep 
records of each inspection and tune-up performed along with a 
maintenance and repair log. These records shall include, at a minimum: 
date and time inspections/tune-ups were performed, name(s) of inspection 
personnel, identification of equipment being inspected, findings of 
the inspections/tune-ups, operation and maintenance procedures, and a 
description of any maintenance and repair activities that resulted in a 
modification or reconstruction of the piece of equipment. 

3 Non-Applicability Deter.minations 

a. The Screener, Crusher, and Storage Piles are not subject to 40 CFR Part 64, Compliance 
Assurance Monitoring (CAM) for Major Stationary Sources, because the Screener, Crusher, 
and Storage Piles do not use an add-on control device to achieve compliance with an 
emission limitation-or standard. 

b. Pursuant to Construction Permit 16020.022, the Screener, Crusher, and Storage Piles are 
not subject to the NSPS for Nonmetallic Mineral Processing Plants, 40 CFR 60 Subpart 
000. This is because the process equipment will not process material that is a 
"nonmetallic m"ineral" as defined by 40 CFR 60.671. 
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Section 4 - Emission Unit Requirements 
4.6 - Iron Rich Material Processing 

c. Pursuant to Construction Permit 16020022, the Screener, Crusher, and Storage Piles are 
not subject to the NSPS for Metallic Mineral Processing Plants, 40 CFR 60 Subpart LL. 

d. This is because the process equipment will not process material that is a "metallic 
mineral concentrate," i.e., metal ore, as defined in 40 CFR 60.381. 

e. Pursuant to Construction Permit 16020022, the Screener, Crusher, and Storage Piles are 
not subject to the NESHAP for Primary Nonferrous Metals Area Sources - Zinc, Cadmium 
and Beryllium, 40 CFR 63 Subpart GGGGGG. This is because the source is not a "primary 
zinc production facility" as defined in 40 CFR 63.11167. 

f. Pursuant to Construction Pennit 16020022, the Screener, Crusher, and Storage Piles are 
not subject to the NESHAP for Secondary Nonferrous Metals Processing Area Sources, 40 
CFR 63 Subpart TTTTTT. This is because the source is not a "secondary nonferrous metals 
processing facility" as defined in 40 CFR 63.11472. 

g. Pursuant to Construction Permit 16020022, the Screener, Crusher, and Storage Piles are 
not subject to the emission limit for PM10 in 35 IAC 212.324(b) pursuant to 35 IAC 
212.324(d), which provides that 35 IAC 212.324(b) shall only apply to stack emissions 
and not ~o fugitive emissions. 

4. Other RE~quirements 

As of the date of issuance of this permit, there are no other requirements that need to be 
included in thi.s Condition. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39._5 (7) (f) of the Act. 

a. Prompt Reporting 

i. 

ii. 

iii. 

A. Pursuant to Section 39.5 (7) (f) (ii) of the Act, the Permittee shall promptly 
notify the !EPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

I. Requirements in Conditions 4.6.2(a) (i), 4.6.2(b) (i), 4.6.2(c) {i), and 
4.6.2(d) (i). 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b). 

The Permittee shall notify the IEPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3.5 (b). 

The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 

b. State Reporting 
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Section 4 - Emission Unit Requirements 
4.6 - Iron Rich Material Processing 

i. Pursuant to 35 IAC 212.316(g) (1), the Permittee shall submit an annual report to 
the Illinois EPA addressing its implementation of the control measures for the 
units that may be needed for compliance with the applicable opacity limits in 35 lAC 
212.316. 
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Section 4 - Emission Unit Requirements 
4.7- Engine 

4.7 Engine 

1. Emission Units and Operations 

Pollutants Original Modification/ Air Pollution 
Being Construction Reconstruction Control Devices Monitoring 

Emission Units Regulated Date Date or Measures Devices 
PM, 802, 

Diesel-Fired Engine VOM, co, 2016 N/A None None 
NOx, HAP 

2. Applicable Requirements 

For the emission unit in Condition 4.5(1) above, the Permittee shall comply with the following 
applicable requirements pursuant to Sections 39.5(7) (a), 39.5(7) (b), and 39.5(7) (d) of the Act. 

a. 

b. 

i. Opacity Requirements 

A. Pursuant to 35 IAC 212.123(a), no person shall cause or allow the emission 
of smoke or other particulate matter, with an opacity greater than 30 
percent, into the atrr:osphere from any emission unit other than those 
emission units subject to the requirements of 35 IAC 212.122, ~xcept as allowed 
by 35 IAC 212.123(b) and 212.124. 

ii. Compliance Method (Opacity Requirements) 

i. 

Monitoring 

A. Pursuant to Sections 39.5(7) (b) and (d) of the Act, to ensure compliance 
with Condition 4.1.2(a) (i) (A), at a minimum, the Permittee shall perform 
observations for opacity for each emission unit, in accordance with 
Reference Method 22 for visible emissions at least once per quarter.during 
operation. If visible emissions are observed, the Permittee shall take 
corrective action within 4 hours of such observation to return the status of 
the operation to no visible emissions or shall perform a Reference Method 9 
observation within one week. Corrective action may include, but is not 
limited to, shut down of the associated emission units, maintenance and 
repair, and/or adjustment of the equipment. If corrective action was taken, 
the Permittee shall perform a follow up observation for visible emissions in 
accordance with Method 22. If visible emissions continue, then measurements 
of opacity in accordance with Method 9 shall be conducted within one week. 

Recordkeeping 

B. Pursuant to Section 39.5{7) (b) of the Act, the Permittee shall keep records 
for each Method 22 and Method 9 for opacity conducted. These records shall 
include, at a minimum: date and time the observation was performed, name(s) 
of observing personnel, identification of which equipment was observed, 
whether or not the equipment was running properly, the findings of the 
observation including the presence of any visible emissions, and a 
description of any corrective action taken including if the corrective 
action took place within 4 hours of the observation 

Particulate Matter Requirements (PM) 

A. Pursuant to Construction Permit 16020022, emission of PM from the Diesel
Fired Engine shall not exceed 0.44 tons per year. [Tl] 

ii. Compliance Method {PM Requirements) 

Monitoring 
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c. i. 

Section 4 - Emission Unit Requirements 
4.7 - Engine 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from 'the 
Illinois EPA, the Permittee shall have performance tests conducted for the 
Diesel-Fired Engine for emissions of PM by an approved independent testing 
service. All performance tests for PM must be conducted in compliance 
with the requirements in 40 CFR 60.4212. [Tl] 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain records 
of PM emissions with Supporting calculations {tons/month and tons/yea-r) . 

Sulfur Dioxide Requirements {802 ) 

A. Pursuant to Constructioh Permit 16020022, emission of 802 from the Diesel-Fi-red 
Engine shall not exceed 0. 44 tons per year. [T1] 

B. Pursuant to 35 IAC 214.301, the emission of sulfur dioxide (802) into the 
atmosphere from the Diesel-Fired Engine shall not exceed 2,000 ppm. 

C. Pursuant to 35 IAC 214.304, the Diesel-Fired Engine shall comply with 35 
IAC 214.122(b) (2), pursuant to which: 

I. Until December 31, 2016, the 802 emissions from the Diesel-Fired 
Engine shall not exceed 0.3 lb/mmBtu of actual heat input. 

II. Beginning January 1, 2017, the sulfur content of the fuel used 
in the Diesel-Fired Engine shall not exceed 15 ppm. 

ii. Compliance Method (S02 Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from the 
Illinois EPA, the Permittee shall have performance tests conducted for the 
Diesel-Fired Engine for emissions of S02by an approved independent testing 
service. All performance tests for S02 must be conducted in compliance 
with the requirements in 40 CFR 60.4212. 

C. Fuel Oil Testing 

I. Pursuant to Section 39.5(7) (d) of the Act, in the event that 
the fuel oil supplier is unable to provide the sulfur content of 
the fuel oil supply for the engine, the Permittee shall have the 
sulfur content of the oil supply to the engine, in lbs/mmBtu 
and weight percent, determined from an analysis of 
representative sample of the oil supply, as follows: 
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d. i. 

Section 4 - Emission Unit Requirements 
4.7 - Engine 

1. From a sample taken no later than 90 days after first 
operating the engine pursuant to this permit, provided, 
however, that if such sample is taken following operation 
of the engine, the sample shall be taken prior to adding more 
oil to the storage tank. 

2. From a sample taken no later than 30 days after acceptance of 
a shipment of fuel whose sulfur content would not meet 
Condition 4.7.2(c) (i) (B) based upon supplier data, provided 
hbwever, that if the engine are operated following acceptance 
of such a shipment, the sample shall be taken prior to adding 
a subsequent shipment of oil to the relevant storage tank. 

3. From a sample taken no later than 30 days after a request for 
such a sample is made by the Illinois EPA, provided, however, 
that such sample shall be taken prior to adding more oil to 
the relevant storage tank. 

II. Sampling and analysis, including that which forms the basis for 
the suppliers' data, shall be conducted using methods that would be 
acceptable under the federal New Source Performance Standards for 
Stationary Gas Turbines, 40 CFR 60.335(b) (2) and (c) or the 
federal Acid Rain Program, 40 CFR 75, AppendiX D, Optional S02 

Emissions Data Protocol for Gas-Fired and Oil-Fired Units e.g., 
ASTM D4057-88 and ASTM 0129-91. 

Recordkeeping 

Note: Condition 4.7.2(i) (ii) (C) is for fuel testing 
methodology only, and is in no way intended to subject 
the source to those provisions. 

D. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain records 
of 802 emissions with supporting calculations (tons/month and tons/year). 

E. Pursuant to Sections 39.5(7) {b) and (e) of the Act, the Permittee shall maintain 
the following records related to the sulfur content of the distillate fuel oil 
fired in the engines: 

1. Records for each shipment of fuel oil received, including the 
amount received, maximum sulfur content, and supplier. The 
Permittee may utilize data provided by the fuel oil supplier for 
the sulfur content of each shipment. The sulfur· content of the 
fuel oil supply to the engines, based on the weighted average of 
material in the storage tank, or the sulfur content of the 
supply shall be assumed to be the highest sulfur content for any 
shipment in the tank. 

2. Records for operat"ion of an engine with fuel oil that exceeds 
the applicable limit for sulfur content, with date, duration, 
and explanation. 

Volatile Organic Material Requirements (VOM) 

A. Pursuant to Construction Permit 16020022, emission of VOM from the Diesel
Fired Engine shall not exceed 0.44 tons per year. [T1] 

ii. Compliance Method (VOM Requirements) 

Monitoring 
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e. 

f. 

i. 

Section 4 - Emission Unit Requirements 
4.7 - Engine 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the.data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from the 
Illinois EPA, the Permittee shall have perforffiance tests conducted for the 
Diesel-Fired Engine for emissions of VOM by an approved independent testing 
service. All performance tests for VOM must be conducted in compliance 
With the requirements in 40 CFR 60.4212. (Tl] 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain records 
of VOM emissions with supporting calculations (tons/month and tons/year) . 

Carbon Monoxide Requirements (CO) 

A. Pursuant to Construction Permit 16020022, emissj;on of CO from the Diesel
Fired Engine shall not exceed 4.11 pounds per hoUr and 4.1 tons per year. 
[Tl] 

ii. Compliance Method (CO Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data-for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from the 
Illinois EPA, the Permittee shall have performance tests conducted for the 
Diesel-Fired Engine for emissions of CO by an approved independent testing 
service. All performance tests for CO must be conduCted in compliance 
with the requirements in 40 CFR 60.4212. [T1] 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain records 
of CO emissions with supporting calculations (lbs/hr and tons/year). 

Nitrogen Oxide Requirements (NOx) 

A. Pursuant to Construction Permit 16020022, emission of NOx from the Diesel
Fired Engine shall not exceed 6.8 ·pounds per hour and 6.8 tons per year. [T1] 

ii. Compliance Method {NOx Requirements) 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from the 
Illinois EPA, the Permittee shall have performance tests conducted for the 
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g. 

h. 

i. 

Section 4 - Emission Unit Requirements 
4.7 - Engine 

Diesel-Fired Engine for emissions of NO, by an approved independent testing 
service. All performance tests for NOAmust be conducted in compliance 
with the requirements in 40 CFR 60.4212. [T1] 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain 
records of NOx emissions with supporting calculations (lbs/hr and tons/year). 

Hazardous Air Pollutant Requirements (HAP) 

A. Pursuant to Construction Permit 16020022, emission of HAP from the Diesel
Fired Engine shall not exceed 0.44 tons per year. [T1] 

B. Pursuant to 40 CFR 63.6590(c} of Subpart ZZZZ, the Diesel-Fired Engine must 
meet the requirements of 40 CFR Subpart ZZZZ by meeting the requirements of 40 
CFR Part 60 Subpart IIII. 

ii. Compliance Method (HAP Requirements) 

i. 

Monitoring 

A. Pursuant to Section 39.5(7} (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Testing 

B. Pursuant to Construction permit 16020022, upon written request from the 
Illinois EPA, the Permittee shall have performance tests conducted for the 
Diesel-Fired Engine for emissions of HAP by an approved iridependent testing 
service. [T1] 

Recordkeeping 

C. Pursuant to Section 39.5(7) (b) of the Act, the Permittee shall maintain records 
of HAP emissions with supporting calculations (tons/month and tons/year) . 

New Source Performance Standards (NSPS) - 40 CFR 60 Subpart IIII 

A. Pursuant to 40 CFR 60.4200(a) (2) (i), the engine is subject to NSPS, 40 CFR 60 
Subpart IIII, because the engine is a stationary CI ICE, is not a fire pump 
engine, was manufactured after April 1, 2006, and commenced construction (i.e., 
were ordered) after July 11, 2005. 

B. Pursuant to 40 CFR 60.4204(b) and 60.4201(b), the engine must comply with the 
emission standards in Table 1 of 40 CFR 60 Subpart IIII, as follows: 

Maximum engine Emission standards in g/KW-hr (g/HP-hr) 
power HC NOx co PM 

225S:KW<450 
1.3 (1. 0) 9.2 

(300:;:;HP<600) 
(6. 9) 11.4 (8. 5) 0.54 (0.40) 

C. Pursuant to 40 CFR 60.4218, the Permittee must meet the applicable General 
Provisions of 40 CFR 60 Subpart A as specified in Condition 7.2(a). 

D. Pursuant to Construction Permit 16020022, the Diesel-Fired Engine is subject to 
and shall comply with the applicable standards in Table 1 of 40 CFR 89.112(a) 
and 89.113, pursuant to 40 CFR 60.4204(b), which requires: The Diesel-Fired 
Engine, as an engine with a rated power output greater than or equal to 225 kW 
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and less than 450 kW, must be certified by the manufacturer to meet emission 
standards of 4.0 grams per kilowatt-hour {g/kw-hour} for combined nonmethane 
hydrocarbons (NMHC) plus nitrogen oxides (NOx); 3.5 g/kW-hr for carbon monoxide 
(CO); and 0.20 g/kW-hr for PM. 

I. The opacity of the exhaust from the Diesel-Fired Engine shall not 
exceed (1} 20 percent during the acceleration mode; (2} 15 percent 
during the lugging mode; and (3} 50 percent during the peaks in 
either the acceleration or lugging modes. 

E. Pursuant to Construction Permit 16020022, the Permittee shall operate and 
maintain the Diesel-Fired Engine, over the entire life of the engine, according 
to the manufacturer's written instructions or procedures developed by the 
Permittee that are approved by the engine manufacturer, pursuant to 40 CFR 
60.4211(a} and 60.4206. For the engine, the Permittee shall also meet any 
applicable requirements of 40 CFR Parts _89, 94 and/or 1068. 

F. Pursuant to Construction Permit 16020022, the Permittee shall use diesel fuel in 
the Diesel-Fired Engine that meets the requirements of 40 CFR 80.510, pursuant 
to 40 CFR 60.4207. 

G. Pursuant to Construction Permit 16020022, for the Diesel-Fired Engine, t~e 

Permittee shall demonstrate compliance with the applicable NSPS emission 
standards in accordance with 40 CFR 60.4211(c}. 

H. Pursuant to Construction Permit 16020022, for the Diesel-Fired Engine, the 
Permittee shall comply with monitoring and recordkeeping requirements of 40 CFR 
60.4209{b) and 60.4214(c}, if the Diesel-Fired Engine is equipped with a diesel 
particulate filter to comply with the emission standards in 40 CPR 60.4204, 
pursuant to 40 CFR 60.4209 and 60.4214. ] 

I. Pursuant to Construction Permit 16020022, the Permittee is not required to 
conduct initial performance tests under the Engine NSPS because the Permittee is 
purchasing an engine that is certified by the manufacturer according to 40 CFR 
Part 89 as complying with applicable NSPS emission standards, pursuant to 40 CPR 
60.42ll(c) and 60.4218. 

ii. Compliance Method (NSPS Subpart IIII} 

A. Pursuant to 40 CFR 60.4211{c}, the Permittee demonstrates compliance with the 
emission standardS specified in Condition 4.7.2(h) (i} (B) by having purchased an 
engine certified to these emission standards. The engine must be installed and 
configured according to the manufacturer's emission-related specifications, 
except as permitted in Condition 4. 7. 2 (j) (ii} (c) . 

B. Pursuant to 40 CFR 60.4214(c}, for any engine equipped with a diesel particulate 
filter, the Permittee must keep records of any corrective action taken after the 
backpressure monitor has notified the Permittee that the high backpressure limit 
of the engine is approached. 

C. Permittee may change only those emission-related settings that are permitted by 
the manufacturer 

D. Pursuant to 40 CFR 60.421l(g), if the Permittee does not install, configure, 
operate, and maintain the engine and any control device according to the 
manufacturer's emission-related written instructions, or the Permittee changes 
emission-relat.ed settings in a way that is not permitted by the manufacturer, 
the Permittee must demonstrate compliance by keeping a maintenance plan and 
records of conducted maintenance and must, to the extent practicable, maintain 
and operate the engines in a manner consistent with good air pollution control 
practice for minimizing emissions. In addition, the Permittee must conduct an 
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initial performance test to demonstrate compliance with the applicable emission 
standards in Condition 4.7.2(h) (i) (B) within 1 year of start-up, or within 1 
year after an engine and control device is no longer installed, configured, 
operated, and maintained in accordance with the manufacturer's emission-related 
written instructions, or within 1 year after changing emission-related settings 
in a way that is not permitted by the manufacturer. The Permittee must conduct 
subsequent performance testing every 8,760 hours of engine operation or 3 years, 
whichever comes first, thereafter to demonstrate compliance with the applicable 
emission standards in Condition 4.7.2(h) (i} (B). 

E. Pursuant to 40 CFR 60.4214(a) (2), the Permittee shall maintain records of the 
following information: 

I. All notifications submitted to comply with this subpart and all 
documentation supporting any notification. 

II. Maintenance conducted on the engine. 

III. Documentation ·from the manufacturer that the engine is certified 
to meet the emission standards in Condition 4.7.2(h) (i) (B). 

Operational and Production Requirements 

A. Pursuant to Construction Permit 16020022, the total rated capacity of the 
Diesel-Fired Engine shall not exceed SOD horsepower. [T1] 

B. Pursuant to Construction Permit 16020022, the Diesel-Fired Engine shall not 
operate for more than 2000 hours per year. [T1] 

ii. Compliance Method (Operational and Production Requirements} 

Monitoring 

A. Pursuant to Section 39.5(7) (b) and (d) of the Act, compliance with annual 
limits shall be determined on a monthly basis from the sum of the data for 
the current month plus the preceding 11 months as a running 12 month total. 

Recordkeeping 

B. Pursuant to Sections 39.5(7) (b) and (e) of the Act, the Permittee shall 
maintain records of the type of fuel fired by the engine on a monthly and annual 
baSis, including maximum sulfur content. 

C. Pursuant to Construction Permit 16020022, the Permittee shall maintain records 
of the following items for the Diesel-Fired Engine: 

I. A file for the engine that includes the following information: 

i. The Manufacturer's specification for the engine's model year, 
maximum engine capacity, manufacturer's certification of 
compliance with 40 CFR Part 89 or Part 1039, and associated 
emission factors. 

ii. Data for the maximum hourly emission rates from the engine for 
NOx, NOx plus ~lliC, CO PM, 802 and HAPs (g/kW-hour and 
lbs/hour), with supporting documentation and calculations. 

II. An operating log or other general records for the operation of 
the engine. A maintenance and repair log or other records, 
listing activity(ies) performed with date. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: 8/17/06 

Date Issued: 12/2/16 Permit No.: 96030189 
Revised Date Issued: 1/10/17 

Page 54 of 91 



j. i. 

Section 4 - Emission Unit Requirements 
4.7 - Engine 

III. Operating hours for the engine {hours/month and hours/year) . 

Work Practice Requirements 

A. Pursuant to Section 39.5 (7) {a) of the Act, the Permittee shall maintain and 
operate the engine in a manner consistent with safety and good air pollution 
control practice for minimizing emissions. 

ii. Compliance Method (Work Practice Requirements) 

Monitoring 

B. Pursuant to Sections 39.5(7) (b) and {d) of the Act, at a minimum, the Permittee 
shall perform monthly inspections of the engine. 

Recordkeeping 

C. Pursuant to Sections 39.5{7) (b) and (e) of the Act, the Permittee shall keep 
records of each inspection of the engine. performed along with a maintenance 
and repair log. These records shall include, at a, minimum the following: 

I. 

II. 

III. 

IV. 

v. 

VI. 

Date and time inspections were performed; 

Name(s) of inspection personnel; 

Identification of equipment being inspected; 

Findings of the inspections; 

Operation and maintenance procedures; and 

A description of all maintenance and repair activities performed 
including if the activity resulted in a modification or 
reconstruction of the piece ·of equipment. 

3 Non-Applicability Determinations 

a. The engine is not subject to 35 IAC 212.206, because the engine is not by definition 
fuel combustion emission units as defined at 35 IAC 211.2470. 

b. The engines is not subject to 35 IAC 212.321 or 212.322, due to the unique nature of 
such units, a process weight rate cannot be set so that such rules canno,t reasonably be 
applied, pursuant to 35 IAC 212.323. 

c. The engines are not subject to 35 IAC 214.122, because the engine is not a fuel 
combustion emission unit as defined by 35 IAC 211.2470. 

d. The engines are not subject to 35 IAC_ 215.301, because the engine does not use organic 
material that would make it subject to 35 IAC 215.301. 

e. The engines are not subject to 35 IAC 216.121, because the engine are not fuel 
combustion emission unit as defined by 35 IAC 211.2470. 

f. The engines are not subject to 35 IAC 217.141, because the engine is not <:> fuel 
combustion emission unit as defined by 35 IAC 211.2470. 

g. The engines are not subject to 35 IAC 217 Subpart Q because the engines is not listed 
in Appendix Gas required by 35 IAC 217.386(a) (1) and because the source emits less 
than 100 tpy NOx per IAC 217.386 {a) {2). 
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h. The engines is not subject to 35 IAC 217 Subpart U because the engines is ·not a fossil 
fuel-fired stationary boiler, combustion turbine, or combined cycle system, with a 
maximum de~gn heat input greater than 250 mmBtu/hr, pursuant to 35 IAC 217.454(a). 

i. The engines are not subject to 35 IAC 217 Subpart W because pursuant to 35 IAC 217.751 
the provisions of Subpart W shall not apply for any control period in 2009 or 
thereafter. 

j. The engines are not subject to the New Source Performance Standards (NSPS) for 
Stationary Spark Ignition Internal Combustion Engines, 40 CFR Part 60, Subpart JJJJ, 
because the engines is not a spark ignition engines as required by that rule, pursuant 
to 40 CFR 60.4230 and defined pursuant to 40 CFR 60.4248. 

k. The Diesel-Fired Engine is not subject to 40 CFR Part 64, Compliance Assurance 
Monitoring (CAM) for Major Stationary Sources, because the Diesel-Fired Engine does not 
use an add-on control device to achieve compliance with an emission limitation or 
standard. 

l. The Diesel-Fired Engine is not subject to the requirements of 35 IAC Part 212, Subpart 
L, because a process weight rate cann9t be set, due to the nature of such unit, so that: 
these rules cannot reasonably be appl{ed, pursuant to 35 lAC 212.323. 

4. Other Requirements 

As of the date of issuance of this permit, there are no other requirements that need to be 
included in this Condition. 

5. Reporting Requirements 

The Permittee shall submit the following information pursuant to Section 39.5{7) {f) of the Act. 

a. Prompt Reporting 

i. 

ii. 

iii. 

A. Pursuant to Section 39. S (7} {f) (ii) of the Act, the Permittee shall promptly 
notify the IEPA, Air Compliance Section, within 30 days of deviations from 
applicable requirements as follows unless a different period is specified by 
a particular permit provision, i.e., NSPS or NESHAP requirement: 

I. Requirements in Conditions 4.7.2(a) (i), 4.7.2(b} (i}, 4.7.2(c) (i), 
4.7.2(d) (i), 4.7.2(e) (i), 4.7.2(f) (i), 4.7.2(g) (i), 4.7.2(h) (i), 
4.7.2(i) (i), and 4.7.2(j) (i). 

B. All such deviations shall be summarized and reported as part of the 
Semiannual Monitoring Report required by Condition 3.5(b) 

The Permittee shall notify the !EPA, Air Compliance Section, of all other 
deviations as part of the Semiannual Monitoring Reports required by in Condition 
3. 5 (b) . 

The deviation reports shall contain at a minimum the following information: 

A. Date and time of the deviation. 

B. Emission unit(s) and/or operation involved. 

C. The duration of the event. 

D. Probable cause of the deviation. 

E. Corrective actions or preventative measures taken. 
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This Section is reserved for Title I requirements not 
date of issuance of this permit, there are no Title I 
addressed in this Section. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No. 96030189 

Page 57 of 91 

Section 5 - Title I Requirements 

specified in Sections 3 or 4, As of the 
requirements that need to be separately 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 
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Section 6 - Insignificant Activities Requirements 

1. Insignificant Activities Subject to Specific Regulations 

Pursuant to 35 IAC 201.210 and 201.211, the following activities at the source constitute 
insignificant activities. Pursuant to Sections 9.1(d} and 39.5(6} (a} of the Act, the 
insignificant activities are subject to specific standards promulgated pursuant to Sections 
11L 112, 165, or 173 of the Clean Air Act. The Permittee shall comply with the following 
applicable requirements: 

Insignificant Activity 
Number of 

Units Insignificant Activity Category 
Gas turbines and stationary reciprocating internal 
combustion engines of between 1118 and 112 kW (1500 and 

IAC 201.210 {a) (16) l 35 
150 horsepower) power output that are emergency or standby 
units 

a Applicable Requirements 
Pursuant to Sections 39.5{7}(a}, 39.5(7}(b}, and 39.5(7)(d) of the Act, the 
Permittee sh~::tll comply with the following applicable requirements in addition to the 
applicable requirements in Condition 6.4: 

i. New Source Performance Standard Requirements (NSPS) 

A. Standards of Performance for Stationary Compression Ignition Internal 
Combustion Engines (40 CFR 60 Subpart III!} 

I. Pursuant to 40 CFR 60.4205(b) and 60.4202(a} (2}, the engines are 
subject to the emission limitations of 40 CFR 89.112 and 89.113. 

II. The engines shall meet the applicable general provisions of 40 CFR 
60 Subpart A. See Condition 7.2{b}. 

III. The engines shall comply with the applicable emission limitations 
and operating limitations, fuel requirements, general compliance 
requirements, testing and initial compliance requirements, 
continuous compliance requirements, notifications, reports, and 
records and other requirements and information of 40 CFR 60 
Subpart IIII and 40 CFR 89 Subpart B. 

ii. National Emission Standards for Hazardous Air Pollutants (NESHAP) 

Pursuant to 40 CFR 63.659S(a) (i}, the source must: 

A. Subpart ZZZZ for Existing Emergency CI Engines > 500 hp. 

I. Meet the applicable general provisions of 40 CFR 63 Subpart A. See 
Condition 7.4(b). 

II. Pursuant to 40 CFR 63.6595 (a)_{l) 1 the engine must comply with the 
applicable emission limitations and operating limitations; general 
compliance requirements; testing and initial compliance 
requirements; continuous compliance requirements; notifications, 
reports, and records; and other requirements and information of 40 
CFR 63 Subpart ZZZZ. 

III. The Permittee shall install, maintain, and operate the emergency 
CI in accordance with the following requirements: 

1. Pursuant to 40 CFR 63.6640(f} 1 there is no limit on the use of 
the emergency RICE units in emergency situations. 
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2. Pursuant to 40 CFR 63.6640{f), the permittee shall not allow 
the engine(s) to exceed 100 hours for maintenance checks and 
readiness testing and emergency demand response. The Permittee 
may petition the Administrator for approval of additional 
hours to be used for maintenance checks and readiness testing, 
but a petition is not required if the Permittee maintains 
records indicating that Federal, State, or local standards 
require maintenance and testing of emergency RICE beyond 100 
hours per year. 

3. Pursuant to 40 CFR 63.6640(f), the permittee may operate the 
engines up to 50 hours per year for non-emergency situations, 
but those hours are to be counted towards the 100 hours/year 
for maintenance and testing and emergency demand response. 

2. Insignificant Activities in 35 IAC 201.210(a) 

In addition to any Insignificant Activities identified in Condition 6.1, the following 
additional activitieS at the source constitute insi9nificant activitieS: 

Insignificant Activity 
Number of 

Units Insignificant Activity Category 

Downdraft Booth with HEPA Filter 1 35 IAC 201.210 {a) {2) (a) (3) 

Direct combustion units used for comfort heating 
and fuel combustion emission units as further 13 35 IAC 201.210(a) (4) 
detailed in 35 IAC 201.210 (a) (4). 

Storage tanks of virgin or rerefined distillate 
oil, hy~rocarbon condensate from natural gas 

2 35 IAC 201.210 (a) (11) pipeline or storage systems, lubricating oil, or 
residual.fuel oil. 

3. Insignificant Activities in 35 IAC 201.210(b) 

Pursuant to 35 lAC 201.210, the source has identified insignificant activities as listed in 35 
lAC 201.210(b) (1) through (28) as being present at the source. The source is not required to 
individually list the activities. 

4. Applicable ReqUirements 

Insignificant activities in Conditions 6.1 and 6.2 are subject to the 
regulatory limits notwithstanding status as insignificant activities. 
comply with the following requirements, as applicable: 

following general 
The Permittee shall 

a. Pursuant to 35 IAC 212.123{a), no person shall cause or allow the emission of smoke or 
other particulate matter, with an opacity greater than 30 percent, into the atmosphere 
from any emission unit other than those emission units subject to 35 IAC 212.122, except 
as ·provided in 35 IAC 212.123(b). 

b. Pursuant to 35 IAC 212.32~ or 212.322 (see Conditions 7.2(a) and {b)), no person shall 
cause or allow the emission of particulate matter into the atmosphere in any one hour 
period from any process emission unit which, either alone or in combination with the 
emission of particulate matter from all other similar process emission units at a source 
or premises, exceed the allowable emission rates specified 35 lAC 212.321 or 212.322 and 
35 IAC Part 266. 

c. Pursuant to 35 IAC 214.301, no person shall cause or allow the emission of sulfur dioxide 
into the atmosphere from any process emission source to exceed 2,000 ppm, except as 
provided in 35 IAC Part 214. 
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d. Pursuant to 35 IAC 218.301, no person shall cause or allow the discharge of more than 8 
lbs/hr of organic material into the atmosphere from any emission source, except as provided 
in 35 IAC 218.302, 218.303, 218.304 and the following exception: If no odor nuisance exists 
the limitation of 35 IAC 215 Subpart K shall apply only to photochemically reactive 
material. 

e. Pursuant to 35 IAC 218.122(b), no person shall cause or allow the loading of any organic 
material into any stationary tank having a storage capacity of greater than 250 gal, unless 
such tank is equipped with a permanent submerged loading pipe, submerged fill, or an 
equivalent device approved by the IEPA according to 35 IAC Part 201 or _unless such tank is a 
pressure tank as described in 35 IAC 215.121{a) or is fitted with a recovery system as 
described in 35 IAC 215.12l{b) (2). Exception as provided in 35 IAC 218.122(c): If no odor 
nuisance exists the limitations of 35 IAC 215.122 shall only apply to the loading of 
volatile organic liquid with a vapor pressure of 2.5 psia or greater at 70oF. 

f. Pursuant to 35 IAC 218.182, for each cold cleaning degreaser, the Permittee shall comply 
with the applicable equipment and operating requirements of 35 IAC 218.182, except as 
provided in 35 IAC 218.181. 

5. Compliance Method 

Pursuant to Section 39.5(7) (b) of the Act, the source shall mairitain records of the 
following items for the insignificant activities in Conditions 6.1 and 6.2: 

a. List of all insignificant activities, including insignificant activities added as 
specified in Condition 6.6, the categories the insignificant activities fall under, and 
supporting calculations as needed for any insignificant activities listed in 35 IAC 
201.210 (a) (1). through (3). 

b. Potential to effiit emission calculations before any air pollution control device for any 
insignificant activities listed in 35 IAC 201.210(a) (1) through (3). 

6. Notification Requirements for Insignificant Activities 

The source shall notify the IEPA accordingly to the addition of insignificant activities: 

a. Notification 7 Days in Advance 

i. Pursuant to 35 IAC 201.2-12 (b), 35 IAC 201.146 (kkk), and Sections 39.5 (12) (a) and 
(b) of the Acti for the addition of an insignificant activity that would be 
categorized under 35 IAC 201.210(a) (1) and 201.211 and is not currently identified 
in Conditions 6.1 or 6.2, a notification to the IEPA Permit Section 7 days in 
advance of the addition of the insignificant activity is required. A cOnstruction 
permit is not required. Addresses are included in Attachment 3. The notification 
shall include the following pursuant to 35 IAC 201.211(b): 

A. A description of the emission unit including the function and expected 
operating schedule of the unit. 

B. A description of any air pollution control equipment or control measures 
associated with the emission unit. 

C. The emissions of regulated air pollutants in lb/hr and ton/yr. 

D. The means by which emissions were determined or estimated. 

E. The estimated number of such emission units at the source. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Page 60 of 91 

Date Received: 8/17/06 
Date rssued: 12/2/16 
Revised Date Issued: 1/10/17 



Section 6 - Insignificant Activities Requirements 

F. Other information upon which the applicant relies to support treatment of 
such emission unit as an insignificant activity. 

ii. Pursuant to 35 lAC 201.212 (b), 35 IAC 201.146 (kkk}, and Sections 39.5 (12} (a} and 
(b) of the Act; for the addition of an insignificant activity that would be 
categorized under 35 lAC 201.210(a} (2} through 201.210(a) (18} and is not currently 
identified in Conditions 6.1 or 6.2, a notification to the !EPA Permit Section 7 
days in advance of the addition of the insignificant activity is required. A 
construction permit is not required. Addresses are included in Attachment 3. 

iii. Pursuant to Sections 39.5{12} (a} (i) (b} and 39.5(12} (b} (iii} of the Act, the permit 
shield described in Section 3 9. 5 ( 7} (j} of the Act (see Condition 2. 7) shall not 
apply to any addition of an insignificant activity noted above. 

b. Notification Required at Renewal 

Pursuant to 35 IAC 201.212(a) and 35 lAC 201.146(kkk}, for the addition of an 
insignificant activity that would be categorized Under 35 IAC 201.210(a} and is currently 
identified in Conditions 6.1 or 6.2, a notification is not required until the renewal of 
this permit. A construction permit is not required. 

c. Notification Not Required 

Pursuant to 35 IAC 201.212(c} and 35 IAC 201.146(kkk), for the addition of an 
insignificant activity that would be categorized under 35 IAC 201.210(b) as describe in 
Condition 6.3, a notification is not required. A construction permit is not required. 
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Section 7 - Other Requirements 

1. Testing 

a. Pursuant to Section 39.5 (7) (a) of the Act, a written test protocol shall be submitted at 
least sixty (60) days prior to the actual date of testing, unless it is required 
otherwise in applicable state or federal statutes. The !EPA may at the discretion of the 
Compliance Section Manager (or designee) accept protocol less than 60 days prior to 
testing provided it does not interfere with the !EPA's ability to review and comment on 
the protocol and does not deviate from the applicable state or federal statutes. The 
protocol shall be submitted to the IEPA, Compliance Section and !EPA, Stack Test 
Specialist for its review. Addresses are included in Attachment 3. This protocol shall 
describe the specific procedures for testing, including as a minimum: 

i. 

ii. 

iii. 

iv. 

v. 

The name and identification of ·the emission unit(s) being tested. 

Purpose of the test, i.e., permit condition requirement, IEPA or USEPA requesting 
test. 

The per~on(s) who will be performing sampling and analysi~ and their experience 
with similar tests. 

The specific conditions under which testing will be performed, including a 
discussion of why these conditions will be representative of maximum emissions and 
the means by which the operating parameters for the emission unit and any control 
equipment will be determined. 

The specific determinations of emissions and operation which are intended to be 
made, including sampling and monitoring locations. 

vi. The test method(s) that will be used, with the specific analysis method, if the 
method can be used with different analysis methods. Include if emission tests 
averaging of 35 lAC 283 will be used. 

vii. Any minor changes in standard methodology proposed to accommodate the specific 
circumstances of testing, with detailed justification. This shall be included as a 
waiver of the test procedures. If a waiver has already been obtained by the !EPA 
or USEPA, then the waiver shall be submitted. 

viii. Any proposed use of an alternative test method, with detailed justification. This 
shall be included as a waiver of the test procedures. If a waiver has already been 
obtained by the !EPA or USEPA, then the waiver shall be submitted. 

ix. Sampling of materials, QA/QC procedures, inspections, etc. 

b. The !EPA, Compliance Section shall be notified prior to these tests to enable the IEPA to 
observe these tests pursuant to Section 39.7{a) of the Act as follows: 

i. Notification of the expected date of testing shall be submitted in writing a 
minimum of thirty {30) days prior to the expected test date, unless it is required 
otherwise in applicable state or federal statutes. 

ii. Notification of the actual date and expected time of tes.ting shall be submitted in 
writing a minimum of five (5) \vorking days prior to the actual date of the test. 
The !EPA may at its discretion of the Compliance Section Manager (or designee) 
accept notifications with shorter advance notice provided such notifications will 
not interfere with the IEPA 1 s ability to observe testing. 

c. Copies of the Final Report{s) for these tests shall be submitted to the !EPA, Compliance 
Section within fourteen (14) days after the test results are compiled and finalized but 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Page 62 of 91 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 



Section 7 - Other Requirements 
7.1- Testing 

no later than ninety (90) days after completion of the test, unless it is required 
otherwise in applicable state or federal statutes or the IEPA may at the discretion of 
the Compliance Section Manager (or designee) an alternative date is agreed upon in 
advance pursuant to Section 39.7(a) of the Act. The Final Report shall include as a 
minimum: 

i. 

ii. 

iii. 

iv. 

v. 

General information including emission unit(s) tested. 

A summary of results. 

Discussion of conditions during each test run (malfunction/breakdown, 
startup/shutdown, abnormal processing, etc.). 

Description of test method(s), including desCription of sampling points, sampling 
train, analysis equipment, and test schedule. 

Detailed description of test conditions, including: 

A. Process information, i.e., mode(s) of operatio~, process rate, e.g. fuel or 
rq_w material consumption. 

B. Control equipment information, i.e., equipment condition and operating 
parameters during testing. 

C. A discussion of any preparatory actions taken, i.e., inspections, 
maintenance and repair. 

vi. Data and calculations, including copies of all raw data sheets and records of 
laboratory analyses, sample calculations, and data on equipment calibration. 

vii. An explanation of any discrepancies among individual tests or anomalous data. 

viii. Results of the sampling of materials, QA/QC procedures, inspections, etc. 

ix. Discussion of whether protocol was followed and description of any changes to the 
protocol if any occurred. 

x. Demonstration of compliance showing whether test results are in compliance with 
applicable state or federal statutes. 

d. Copies of all test reports and other test related documentation shall be kept on site as 
required by Condition 2.5(b) pursuant to Section 39.5(7) (e) (ii) of the Act. 

Horsehead Corporation Chicago Recycling Facility 
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2. PM Process Weight Rate Requirern.ents 

a. New Process Emission Units - 35 IAC 212.321 

Section 7 - Other Requirements 
7.2- PM Process Weight Rate Requirements 

New Process Emission Units For ~Vhich Construction or Modification Commenced On or After 
April 14, 1972 [35 IAC 212 .321]. 

i. No person shall cause or allow the emission of PM into the atmosphere in any one 
hour period from any new process emission unit which, either alone or in 
combination with the emission of PM from all other similar process emission units 
for which construction or modification commenced on or after April 14, 1972, at a 
source or premises, exceeds the allowable emission rates specified in 35 IAC 
212.321(c). See Condition 7.2(a) (iii) below. (35 IAC 212.321(a)] 

ii. Interpolated and extrapolated values of the data in 35 IAC 212.321(c) shall be 
determined by using the equation: [35 IAC 212.32l(b)] 

iii. 

E = A(P) 8 

Where: 

P Process weight rate (T/hr) 
E Allowable emission rate (lbs/hr) 

A. Process weight rates of less than 450 T/hr: 

A 2.54 
B 0. 53 

B. Process weight rates greater than or equal to 450 T/hr: 

Limits 

p 

A 24.8 
B 0.16 

for New Process 

E 
(T/hr) (1bs/hr) 

0.05 0.55 
0.10 0.77 
0.20 1.10 
0.30 l. 35 
0.40 l. 58 
0.50 1.75 
0.75 2.40 
1.00 2.60 
2.00 3.70 
3.00 4.60 
4.00 5.35 
5.00 6.00 

10.00 8.70 
15.00 10.80 
20.00 12.50 

Emission Units [35 IAC 212.321 (c)] 

p E 
(T/hr) (1bs/hr) 

25.00 14.00 
30.00 15.60 
35.00 17.00 
40.00 18.20 
45.00 19.20 
50.00 20.50 

100.00 29.50 
150.00 37.00 
200.00 43.00 
250.00 48.50 
300.00 53.00 
350.00 58.00 
400.00 62.00 
450.00 66.00 
500.00 67.00 
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Section 7 - Other Requirements 
7.2 - PM Process Weight Rate Requirements 

b. Existing Process ·Emission Units - 35 IAC 212.322 

Existing Process Emiss-ion Units For Which Construction or Modification Commenced Prior to 
April 14, 1972 [35 IAC 212.322]. 

i. No person shall cause or allow the emission of PM into the atmosphere in any one 
hour period from any process emission unit for which construction or modification 
commenced prior to April 14, 1972, which, either alone or in combination with the 
emission of PM from all other similar process emission units at a source or 
premises, exceeds the allowable emission rates specified in 35 IAC 212.322{c)). 
See Condition 7.2 {b) (iii) below. [35 IAC 212.322 (a) J 

ii. Interpolated and extrapolated values of the data in 35 IAC 212.322{c) shall be 
determined by using the equation: [35 IAC 212.322 {b) J 

iii. 

E=C+A(P) 8 

Where: 

P Process weight rate {T/nrl 
E Allowable emission rate '(lbs/hr) 

A. Process weight rates of less than 450 T/hr: 

A 4.10 
B 0. 67 
c 0 

B. Process weight rates greater than or equal to 450 T/hr: 

Limits 

p 

A 55.0 
B 0,11 
c -40.0 

for Existing 

E 
(T/hr) (1bs/hr) 

0.05 0.55 
0.10 0.87 
0.2 1.40 
0.30 1.83 
0.40 2.22 
0.50 2.58 
0.75 3.38 
1.00 4.10 
2.00 6.52 
3.00 8.56 
4.00 10.40 
5.00 12.00 

10.00 19.20 
15.00 25.20 
20.00 30.50 

Process Emission Units [35 IAC 212.322(c)] 

p E 
(T/hr) (1bs/hr) 

25.00 35.40 
30.00 40.00 
35.00 41.30 
40.00 42.50 
45.00 43.60 
50.00 44.60 

100.00 51.20 
150.00 55.40 
200.00 58.60 
250.00 61.00 
300.00 63.10 
350.00 64.90 
400.00 66.20 
450.00 67.70 
500.00 69.00 
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Section 7 - Other Requirements 
7.3- 40 CFR 60 Subpart A Requirements (NSPS) 

3. 40 CFR 60 Subpart A Requirements (NSPS) 

a. 60 Subpart A and IIII - Standards of Performance for Stationary Compression Ignition 
Internal Combustion Engines 

Pursuant to 40 CFR 60 Subpart A and Standards of Performance for Stationary Compression 
Ignition Internal Combustion Engines, the Permittee shall comply with the following 
applicable General Provisions as indicated: 

General Subject of citation Applies Explanation 
Provisions to 
citation Subpart 

60.1 General applicability of the Yes 
General Provisions 

60.2 Definitions Yes Additional terms defined in 60.4219. 

60.3 Units and abbreviations Yes 

60.4 Address Yes 

60.5 Determination of Yes 
construction or modification 

60.6 Review of plans Yes 

60.7 Notification and Yes Except that 60.7 only applies as specified 
Recordkeeping 60.4214 (a). 

in 

60.8 Performance tests Yes Except that 60.8 only applies to stationary CI ICE with 

60.9 Availability of information 

60.10 State Authority 

60.11 Compliance with standards 
and maintenance requirements 

60.12 Circumvention 

60.13 Monitoring requirements 

60.14 Modification 

60.15 Reconstruction 

60.16 Priority list 

60.17 Incorporations by reference 

60.18 General control device 
requirements 

60.19 General notification and 
reporting requirements 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

a displacement of (::::-:30 liters per cylinder and engines 
that are not certified. 

Requirements are specified in Subpart !III. 

Except that 60.13 only applies to stationary CI ICE 
with a displacement of (~30 liters per cylinder. 
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. 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements (NESHAP) 

4. 40 CFR 60 Subpart A Requirements (NESHAP) 

a. 40 CFR 63 Subpart A and Subpart CCCCCC National Emission Standards for Hazardous Air 
Pollutants: Gasoline Dispensing Facilities 

Pursuant to 40 CFR 63 Subpart A and Table 1 to Subpart CCCCCC of Part 63, the Permittee 
shall comply with the following applicable General Provisions as indicated: 

Citation Subject Brief description Applies to 
Subpart cccccc 

Initial applicability 
Yes, specific 

determination; applicability after 
requirements 

63.1 Applicability standard established; permit 
given in 

requirements; extensions, 
notifications 

63.11111. 

Yes, 63.11111 (f) 
of Subpart 

cccccc exempts 
Requirements for obtaining a title v identified area 

63.1(c} (2) T,itle V Permit permit from the applicable permi',t ting sources from the 
authority obligation to 

obtain title v 
operating 
permits. 

Yes, additional 
63.2 Definitions Definitions for Part 63 standards definitions in 

63.11132. 

Units and Abbreviations 
Units and abbreviations fo:r Part 63 

Yes. 63.3 standards 

Prohibited Activities and Prohibited activities; Circumvention, 
63.4 Circumvention severability 

Yes. 

63.5 Construction/Reconstruction Applicability; applications; approvals Yes, except that 
these 

notifications 
are not required 
for facilities 

subject to 
63 .. 11.116 

63.6 (a} Compliance with General Provisions apply unless Yes. 
Standards/Operation & compliance extension; General Provisions 

Maintenance-Applicability apply. to area sources that become major 

63.6(b) (1)-(4) Compliance Dates for New Standards apply at effective date; 3 Yes. 
and years after effective date; upon 

Reconstructed Sources startup; 10 years after construction or 
reconstruction commences for CAA Section 

112 (f) 

63.6 (b) (5) Notification Must notify if commenced construction or Yes. 
reconstruction after proposal 

63.6(b) (6) [Resenred] 

63.6 (b) (7) Compliance Dates for New Area sources that become major must No. 
and comply with major source standards 

Reconstructed Area Sources immediately upon becoming major, 
That Become Major rRgFtrdl ess of whether required to comply 

when they were an area source 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: B/17/06 
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63.6(c) (1)·(2) Compliance Dates for 
Existing Sources 

63.6{c) {3)-(4) [Reserved] 

63.6(c) (5) Compliance Dates for 
Existing Area Sources That 

Become Major 

63.6 (d) [Reserved] 

63.6{e) (1) {i) General duty to minimize 
emissions 

63.6 (e) {1) (ii) Requirement to correct 
malfunctions ASAP 

63.6(e) (2) [Reservec'(] 

63.6(e) (3) Startup, ·Shutdo~m, and 
Malfunction (SSM) Plan 

63.6(f)(l) Compliance Except During 
SSM 

63.6(f) (2)·(3) Methods for Determining .. Compliance 

63.6(g) (l)-(3) Alternative Standard 

63.6(h) (1) Compliance with 
Opacity/Visible Emission 

(VE) Standards 

63.6 (h) (2) (i) Dete~ining Compliance with 
Opacity/VE Standards 

63.6{h) (2) (ii) [Reserved] 

63.6 (h) {2) (iii) Using Previous Tests To 
Demonstrate Compliance With 

Opacity/VE Standards 

63.6(h) (3) [Reserved] 

63.6 (h) (4) Notification of Opacity/VE 
Observation Date 

63.6(h) (5) (i)' Conducting Opacity/VE 
(iii)- {v) Observations 

63.6 (h) {5) (ii) Opacity Test Duration and 
Averaging Times 

63.6 (h) (6) Records of Conditions 
During Opacity/VE 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.; 031600AFV 
Permit No.; 96030189 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements {NESHAP) 

Comply according to date in this 
Subpart, which must be no later than 3 

years after effective date; for CAA 

section 112(f) standards, comply within 
90 days of effective date unless 

compliance extension 

Area sources That become major must 
comply with major source standards by 
date indicated in this subpart or by 

equivalent time period (e.g., 3 years) 

Operate to minimize emissions at all 
times; information Administrator will 

use to determine if operation and 
maintenance requirements were met. 

Permittee must correct malfunctions as 
soon as possible. 

. 

Requirement for SSM plan; content of SSM 
plan; actions during SSM 

You must comply with emission standards 
at all times except during SSM 

Compliance based on performance test, 
operation and maintenance plans, 

records, inspection 

Procedures for getting an alternative 
standard 

You must comply with opacity/VE 
standards at all times except during SSM 

If standard does not State test method, 
use EPA Method 9 for opacity in Appendix 

A of Part 60 of this chapter and EPA 
Method 22 for VE in Appendix A of Part 

60 of this chapter 

Criteria for when previous opacity/VE 
testing can be used to show compliance 

with this subpart 

Must notify Administrator of anticipated 
date of observation 

Dates and schedule for conducting 
opacity/VE observations 

Must have at least 3 hours of 
observation with 30 6-minute averages 

Must keep records available and allow 
Administrator to inspect 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

No, 63.11113 
specifies the 

compliance 
dates. 

No. 

No. See 
63.11115 for 
general duty 
requirement. 

No. 

No. 

No. 

Yes. 

Yes. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 
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63.6 (h) (7) (i) Report Continuous Opacity 
Monitoring System (COMS) 

Monitoring Data From 
Performance Test 

63.6 (h) (7) (ii) Using COMS Instead of EPA 
Method 9 

63.6 (h) (7) (iii) Averaging Time for COMS 
During Performance Test 

. 

63.6 (h) {7) {iv) COMS Requirements 

63.6 (h) (7) (v) Determining Compliance with 
Opacity/VE Standards 

63.6(h) (8) Determining Compliance with 
Opacity/VE Standards 

63.6(h) (9) Adjusted Opacity Standard 

63.6(i) (1)-(14) Compliance Extension 

63.6 (j) Presidential Compliance 
Exemption 

63.7 (a) (2) Performance Test Dates 

63.7 (a) (3) CAA Section 114 Authority 

63.7(b) (1) Notification of Performance 
Test 

63.7(b) (2) Notification of Re-
scheduling 

63.7 (c) Quality Assurance{QA)/Test 
Plan 

63.7(d) Testing Facilities 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements (NESHAP) 

Must submit COMS data with other 
performance test data 

Can submit COMS data instead of EPA 
Method 9 results even if rule requires. 

EPA Method 9 in Appendix A of Part 60 of 
this chapter, but must notify 

Administrator before performance test 

To determine compliance, must reduce 
COMS data to 6-minute averages 

Permittee must demonstrate that COMS 
performance evaluations are conducted 

according to 63.8 {e): COMS are properly 
maintained and operated according to 
63.8(c) and data quality as 63.8 (d) 

COMS is probable but not conclusive 
evidence of compliance with opacity 

; standard, even if EPA Method 9 
observation shows otherwise. 

Requirements for cOMS ____ to be probable 

evidence-proper maintenance, meeting 
Performance Specification 1 in Appendix 
B of Part 60 of this chapter, and data 

have not been altered 

AdmiUistrator will use all COMS, EPA 
Method 9 (in Appendix A of Part 60 of 
this chapter), and EPA Method 22 (in 

Appendix A of Part 60 of this chapter) 
results, as well as information about 

operation and maintenance to determine 
compliance 

Procedures for Administrator to adjust 
an opacity standard 

Procedures and criteria for 
Administrator to grant compliance 

exten · 
President may exempt any source from 

requirement to comply with this subpart 

Dates for conducting initial performance 
testing; must conduct 180 days after 

compliance date 

Administrator may require a performance 
test under CAA section 114 at any time 

Must notify Administrator 60 days before 
the test 

If have to reschedule performance test, 
must notify Administrator of rescheduled 
date as soon as practicable and without 

delay 

Requirement to submit site-specific test 
plan 60 d<J.ys before the test or on date 

Administrator agrees with; test plan 
approval procedures; performance audit 
requirements; internal and external QA 

procedures for testing 

Requirements for testing facilities 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

No. 

No. 

No. 

No. 

No. 

; 

No. 

No. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 
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63.7{e) (1) 

63.7(e) (2) 

63.7(e) (3) 

63.7 (f) 

63.7 (g) 

63.7 (h) 

63.8(a) (1) 

63.8(a) (2) 

63.8(a) (3) 

63.8(a) (4) 

63.B(b) (1) 

63.8(b) (2)-(3) 

63.8(c) (1) 

63.B(c) (1) (i) 
{iii) 

Conditions for Conducting 
Performance Tests 

Conditions for Conducting 
Performance Tests 

Test Run Duration 

Alternative Test Method 

Performance Test Data 
Analysis 

Waiver of Tests 

Applicability of Monitoring 
Requirements 

Performance Specifications 

[Reserved] 

Monitoring of Flares 

Monitoring 

Multiple Effluents and 
Multiple Monitoring Systems 

Monitoring System Operation 
and Maintenance 

Operation and Maintenance 
of Continuous Monitoring 

Systems ( CMS) 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Section 7 - Other Requirements 
7,4- 40 CFR 63 Subpart A Requirements {NESHAP) 

Performance test must be conducted under 
representative conditions 

Must conduct according to this subpart 
and EPA test methods unless 

Administrator approves alternative 

Must have three test runs of at least 1 
hour each; compliance is based on 

arithmetic mean of three runs; 
conditions when data from an additional 

test run can be used 

Procedures by which Administrator can 
grant approval to use an intermediate or 

major change, or alternative to a test 
method 

Must include raw data in performance test 
report; must submit performance tdst data 

! -- 60 days after end of test with the 
Notification of Compliance Status; keep 

data for 5 years 

Procedures for Administrator to waive 
performance test 

Subject to all monitoring requirements in 
standard 

Performance Specifications in Appendix B 
of 40 CFR Part 60 apply . 

. 

Monitoring requirements for flares in 
63.11 apply 

Must conduct monitoring according to 
standard unless Administrator approves 

alternative 

Specific requirements for installing 
monitoring systems; must install on each 
affected source or after combined with 
another affected source before it is 

released to the atmosphere provided the 
monitoring is sufficient to demonstrate 

compliance with the standard; if more 
than one monitoring system on an emission 
point, must report all monitoring system 
results, unless one monitoring system is 

a backup 

Maintain monitoring system in a manner 
consistent with good air pollution 

control practices 

Must maintain and operate each CMS as 
specified in 63.6 (e) (1}; must keep parts 
for routine repairs readily available; 

must develop a written SSM plan for CMS, 
as specified in 63.6 (e) {3) 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

No, 63.11120 (c) 
specifies 

conditions for 
conducting 

performance 
tests. 
Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

No. 

No. 

No. 
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63.8(c) (2) (8) CMS Requirements 

63 .8 (d) CMS Quality Control 

63.8 (e) CMS Performance Evaluation 

63.8 (f) (1)- (5) Alternative Monitoring 
Method 

63.8(f) (6) Alternative to Relative 
Accuracy Test 

63.8 (g) Data Reduction 
c 

63.9 (a) Notification Requirements 

63.9(b) (1)-(2), Initial Notifications 
(4)- (5) 

63.9 (c) Request for Compliance 
Extension 

63.9(d) Notification of Special 
Compliance Requirements for 

New Sources 

63.9 (e) Notification of Performance 
Test 

63.9 {f) Notification of VE/Opacity 
Test 

63.9 (g) Additional Notifications 
when Using CMS 

63.9(h) (1)-(6) Notification of Compliance 
status 

63.9 (i) Adjustment of Submittal 
Deadlines 

63.9 (j) Change in Previous 
Information 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Section 7 - other Requirements 
7.4 - 40 CFR 63 Subpart A Requirements {NESHAP) 

Must install to get representative 
emission or parameter measurements; must 
verify operational status before or at 

performance test 

Requirements for CMS quality control, 
including calibration, etc.; must keep 
quality control plan on record for 5 
years; keep old versions for 5 years 

after revisions 

Notification, performance evaluation test 
plan, reports 

Procedures for Administrator to approve 
alternative monitoring 

Procedures for Administrator to approve 
alternative relative accuracy tests for 
continuous emissions monitoring system 

{CEMS) 

COMS 6-minute averages calculated over at 
least 36 evenly spaced data pointsi; CEMS 
1 hour averages_ computed ave~ at least 4 

equally spaced data points; data that 
cannot be used in average 

Applicability and State delegation 

Submit notification within 120 days after 
effective date; notification of intent to 

construct/reconstruct, notification of 
commencement of 

construction/reconstruction, notification 
of startup; contents of each 

Can request if cannot comply by date or 
if installed best ·available control 

technology or lowest achievable emission 
rate 

For sources that commence construction 
between proposal and promulgation and 

want to comply 3 years after effective 
date 

Notify Administrator 60 days prior 

Notify Administrator 30 days prior 

Notification of performance evaluation; 
notification about use of COMS data; 

notification that exceeded criterion for 
relative accuracy alternative 

Contents due 60 days after end of 
performance test or other compliance 

demonstration, except for opacity/VE, 
which are due 30 days after; when to 
submit to Federal vs. State authority 

Procedures for Administrator to approve 
change when notifications must be 

Must submit 

submitted 

within 15 days after the 
change 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

No. 

No. 

No. 

No. 

No. 

No. 

Yes. 

No, per 40 CFR 
63. 11116 

Yes. 

Yes. 

Yes. 

No. 

Yes, however, 
there are no 

opacity 
standards. 

No, per 40 CFR 
63.11116 

Yes. 

Yes. 
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63.10{a) Recordkeeping/Reporting 

63.10(b) (1) Recordkeeping/Reporting 

63.10(b) (2) (i) Records related to SSM 

63.10 (b) {2) (ii) Records related to SSM 

63.10 {b) (2) (iii) Maintenance records 

63.10(b) {2) {iv) Records Related to SSM 

63.10 (b) (2) (v) Records Related to SSM 

63 .10{b) (2) (vi)- CMS Records 
{xi) 

63.10(b) (2) (xii) Records 

63.10(b) (2) {xiii Records 
) 

63,10{b) {2) (xiv) Records 

63.10(b) (3) Records 

63.10(c) Records 

63.10(d) (1) General Reporting 
Requirements 

63.10(d) (2) R-eport of Performance Test 
Results 

63.10(d) (3) Reporting Opacity or VE 
Observations 

63.10 (d) (4) Progress Reports 

63.10(d) (5) SSM Reports 

63.10(e) (1)·(2) Additional CMS Reports 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements {NESHAP) 

Applies to all, unless compliance 
extension; when to submit to Federal vs. 
State authority; procedures for owners of 

more than one source 

General requirements; keep all records 
readily available; keep for 5 years 

Recordkeeping of occurrence and duration 
of startups and shutdowns 

Recordkeeping of malfunctions 

Recordkeeping of maintenance on air 
pollution control and monitoring 

' 
equipment 

Actions taken to minimize emissions 
during SSM 

Actions taken to minimize emissions 
during SSM 

Malfunctions, inoperative, out-of-control 
periods 

Records when under waiver 

Records when using alternative to 
relative accuracy test 

All documentation supporting Initial 
Notification and Notification of 

Compliance Status 

Applicability determinations 

Additional records for CMS 

Requirement to report 

When to submit to Federal or State 
authority 

What to report and when 

Must submit progress reports on schedule 
if under compliance extension 

Contents and submission 

Must report results for each CEMS on a 
unit; written copy of CMS performance 
evaluation; two-three copies of COMS 

performance evaluation 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Yes. 

Yes. 

No. 

No. See 
63 .11125 (d) for 
recordkeeping of 

(1) occurrence 
and duration and 

(2) actions 
taken during 
malfunction. 

Yes. 

No. 

No. 

No. 

Yes. 

Yes. 

Yes. 

Yes. 

No. 

Yes. 

Yes. 

No. 

Yes. 

No. See 
63 .11126 (b) for 

malfunction 
reporting 

l-equiremenls. 

No. 
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63.10{e) (3) (i)- Reports 
(iii) 

63 .10 (e) (3) (iv)- Excess Emissions Reports 
(v) 

63.10(e) (3) (iv)- Excess Emissions Reports 
(v) 

63.10(e} (3) (vi)- Excess Emissions Report and 
(viii} Summary Report 

63.10(e) (4) Reporting COMS Data 

63.10(f) Waiver for 
Recordkeeping/Reporting 

63.ll(b) Flares 

63.12 Delegation 

63.13 Addresses 

63.14 Incorporations by Reference 

63.15 Availability of Information 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements (NESHAP) 

Schedule for reporting excess emissions 

Requirement to revert to quarterly 
submission if there is an excess 
emissions and parameter monitor 

exceedances (now defined as deviations) ; 
provision to request semiannual reporting 

after compliance for 1 year; submit 
report by 30th day following end of 

quarter or calendar half; if there has 
not been an exceedance or excess 

emissions (now defined as deviations), 
report contents in a statement that there 

have been no deviations; must submit 
report containing all of the information 
in 63.B(c) (7)-(B) and 63.10(c) (5)-(13) 

Requirement to revert tb quarterly 
submission if there is an excess 
emissions and parameter monitor 

exceedances (now defined as deviations) ; 
provisipn to request semiannual reporting 

after compliance for 1 year; submit 
report by 30th day following end of 

quarter or calendar half; if there has 
not been an exceedance or excess 

emissions (now defined as deviations), 
report contents in a statement that there 

have been no deviations; must submit 
report containing all of the informati-on 
in 63 .B(c) (7)-(B) and 63.10(c} (S)-(13) 

Requirements for reporting excess 
emissions for CMS; requires all of the 

information in 63.10(c) (5)-(13) and 
63.8(c) (7)-{8) 

Must submit COMS data with performance 
test data 

Procedures for Administrator to waive 

Requirements for flares 

State authority to enforce standards 

Addresses where reports, notifications, 
and 

Test methods 

Public and 

requests are sent 

incorporated by reference 

confidential information 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Reviped Date Issued: 1/10/17 

No. 

No. 

No, 63.11130 (K) 
specifies· excess 
emission events 

for this 
subpart. 

No. 

No. 

Yes. 

No. 

Yes. 

Yes. 

Yes. 

Yes. 
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b. 40 CFR 63 Subpart A and Subpart ZZZZ.- National Emissions Standards for Hazardous Air 
Pollutants for Stationary Reciprocating Internal Combustion Engines 

Pursuant to 40 CFR 63 Subpart A and Table 1 to Subpart ZZZZ of Part 63, the Permittee shall 
comply with the following applicable General Provisions as indicated: 

General provisions Subject of citation 
citation 

63.1 General applicability of 
the General Provisions 

63.2 Definitions 

63.3 Units and abbreviations 

63.4 Prohibited activities and 
circumvention 

63.5 Construction and 
freconstruction 

63.6 (a) Applicability 

63.6(b) (1)·(4) Compliance dateS for new 
and reconstructed sources 

63.6(b) (5) Notification 

63.6(b) (6) [Reserved] 

63.6(b) (7) Compliance dates for new 
and reconstructed area 

sources that become major 
sources 

63.6 (c) (1) · (2) Compliance dates for 
existing sources 

63.6(c) (3)·(4) [Reserved] 

63.6(c) (5) Compliance dates for 
existing area sources 

that become major sources 

63.6 (d) [Reserved] 

63.6 (e) Operation and maintenance 

63.6(£) (1) Applicability of 
standards 

63.6(f) (2) Methods for determining 
compliance 

63.6(f) (3) Finding of compliance 

63.6(g) (1)·(3) Use of alternate standard 

63.6 (h) Opacity and visible 
emission standards 

63.6 {i) Compliance extension 
procedures and criteria 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 
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Applies to subpart 

Yes. 

Yes 

Yes. 

Yes. 

Yes. 
c 

Yes. 

Yes. 

Yes . 

Yes. 

Yes. 

Yes. 

No. 

No. 

Yes. 

Yes. 

Yes. 

No 

Yes. 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Explanation 

Additional terms 
defined in 
63.6675. 

subpart zzzz 
does not contalll 

opacity or 
visible emission 

standards. 



63.6 li I Presidential compliance 
exemption 

63. 7 (a) Ill· (2) Performance test dates 

63.7(a) {3) CAA section 114 authority 

63.7(b) (1) Notification of 
performance test 

63.7 (b) (2) Notification of 
rescheduling 

c 

63.7 (c) Quality assurance/test 
plan 

63.7 (d) Testing facilities 

63.7(e) (1) Conditions for conducting 
performance tests 

63.7(e) (2) Conduct of performance 
tests and reduction of 

data 

63.7(e) (3) Test run duration 

63.7(e) (4} Administrator may require 
other testing under 

section 114 of the CAA 

63-.7 (f) Alternative test method 
provisions 

63.7 (g) Performance test data 
analysis, recordkeeping, 

and reporting . 

63.7 (h) Waiver of tests 

63.8{a) (1) Applicability of 
monitoring requirements 

63.8(a) (2) Performance 
specifications 

Horsehead Corporation Chicago Recycling Facility 
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Yes. 

Yes 

Yes. 

Yes 

Yes 

Yes 

Yes. 

No. 

Yes 

Yes. 

Yes. 

Yes. 

Yes. 

Yes. 

Yes 

Yes. 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Subpart zzzz 
contains 

performance test 
dates at 
63.6610, 

63.6611, and 
63.6612. 

Except that 
63.7(b) (1) only 

applies as 
specified in 

63.6645. 

Except that 
63.7 (b) 121 only 

applies as 
specified in 

63.6645. 

Except that 
63.7 (c) only 
applies as 

specified in 
63.6645. 

Subpart zzzz 
specifies 

conditions for 
conducting 

performance 
tests at 
63.6620. 

subpart zzzz 
specifies test 

methods at 
63.6620. 

subpart zzzz 
contains 
specific 

requirements for 
monitoring at 

63.6625. 



63.8(a) (3) [Reserved] 

63.8(a) (4) Monitoring for control 
devices 

63.8(bl (11 Monitoring 

63.8(bl (21 (31 Multiple effluents and 
multiple monitoring 

svstems 
63.8(c) (1) Monitoring system 

operation and maintenance 

63.8 {c) (1) {i) Routine and predictable 
SSM 

63.8 (c) (1) (ii) SSM not in Startup 
Shutdown Malfunction Plan 

63.8 (c) (1) (iii) Compliance with operation 
and maintenance 

requirements 
63.8(cl (21-(31 Monitoring system 

' installation 

63.8(c) (4) Continuous morii toring 
system (CMS) requirements 

63.8(cl (51 COMS minimum procedures 

63. 8 I c I I 6 I - I 8 I CMS requirements 

63.8 (d) CMS quality control 

63.8 (e) CMS performance 
evaluation 

63.8(fl (11-(51 Alternative monitoring 
method 

63.8(fl (61 Alternative to relative 
accuracy test 

HOrsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Yes 

' 

Except 

Section 7 - Other Requirements 
7.4- 40 CFR 63 Subpart A Requirements (NESHAP) 

No. 

Yes. 

Yes. 

Yes. 

No 

Yes. 

No 

Yes. 

Yes Except that 
Subpart zzzz 

does not require 
Continuous 

Opacity 
Monitoring 

System (COMS). 

No Subpart zzzz 
does not require 

COMS. 

Yes Except that 
Subpart zzzz 

does not require 
COMS. 

Yes. 

that 63 .8 (e) only applies as Except for 
specified in 63.6645. 63.8 (e) (5) (ii), 

Yes 

Yes 

Gate Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

which applies to 
COMS. 

Except that 
63.8(£) (41 only 

applies as 
speCified in 

63.6645. 

Except that 
63.8(fl (61 only 

applies as 
specified in 

63.6645. 
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63.8 (g) Data reduction 

63.9 (a) Applicability and State 
delegation of 

notification requirements 

63.9(b) (1)·(5) Initial notifications 

63.9 (c) Request for compliance 
extension 

63.9(d) Notification of special 
compliance requirements 

for new sources 

63.9 (e) Notification of 
performance test 

63.9 (f) Notification of visible 
emission (VE) /opacity 

test 

63.9(g) (1) Notification of 
performance evaluation 

63.9(g) (2) Notification of use of 
COMS data 

63.9(g) (3) Notification that 
criterion for alternative 

to RATA is exceeded 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Yes, 

Yes, 

Section 7 - Other Requirements 
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Yes 

Yes. 

. 

except that 63.9 (b) only applies 
specified in 63.6645. 

Yes 

' 

Yes 

Yes 

No 

Yes 

No 

except that 63.9(g) only applies 
specified in 63.6645. 

Date Received: 8/17/06 
Date Issued: 12/2/16 

as 

as 

Revised Date Issued: 1/10/17 

Except that 
provisions for 

COMS are not 
applicable. 
Averaging 

periods for 
demonstrating 
compliance are 
specified at 
63.6635 and 

63.6640. 

Except that 
63.9(b) (3) is 

reserved. 

Except that 
63.9 (c) only 
applies as 

specified in 
63.6645. 

Except that 
63.9 (d) only 
applies as 

specified in 
63.6645. 

Except that 
63.9 (e) only 
applies as 

specified in 
63.6645. 

Subpart zzzz 
does not contain 

opacity or VE 
standards. 

Except that 
63.9(g) only 
applies as 

specified in 
63.6645. 

Subpart zzzz 
does not contain 

opacity or VE 
standards. 

If alternative 
is in use. 
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63.9(h) (1)-(6) Notification of 
compliance status 

63.9 (i) Adjustment of submittal 
deadlines 

63.9 ij I Change in previous 
information 

. 

63.10(a) Administrative provisions 
for 

recordkeeping/reporting 

63.10 (b) (1) Record retention 

63.10(b) (2) (i)-(v) Records related to SSM 

63.10 (b) (2) (vi)- Records 
(xi) 

63.10(b) (2) (xii) Record when under waiver 

63.10 (b) (2) (xiii) Records when using 
alternative to RATA 

63.10 (b) (2) (xiv) Records of supporting 
documentation 

63.10(b) (3) Records of applicability 
determination 

63.10(c) Additional records for 
sources using CEMS 

63.10 (d) (1) General reporting 
requirements 

63.10(d) (2) Report of performance 
test results 

Horsehead Corporation Chicago Recycling Facility 
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Yes 

Yes. 

Yes. 

Yes. 

Yes 

No. 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Yes 

Yes. 

Yes. 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Except that 
notifications 
for sources 

using a CEMS are 
due 30 days 

after completion 
of performance 
evaluations. 
63.9(h) (4) is 

reserved. 

Except that 
63.9 (h) only 
applies as 

specified in 
63.6645. 

Except that the 
most recent 2 

years of data do 
not have to be 

retained on 
site. 

For co standard 
if using RATA 
alternative. 

Except that 
63.10(c) (2)-(4) 

and (9) are 
reserved. 



63.10(d) (3) Reporting opacity or VE 
observations 

63.10(d) (4) Progress reports 

63.10(d) (5) Startup, shutdown, and 
malfunction reports 

63.10 (e) (1) and Additional CMS Reports 
(2) (i) 

63.10 (e) (2) (ii) COMB-related report 

63.10(e) (3) Excess emi.ssion and 
parameter exceedances 

reports 

63.10(e) (4) Reporting COMS data 

' 
63.10(f) waiver for 

recordkeeping/reporting 

63.11 Flares 

63.12 State authority and 
delegations 

63.13 Addresses 

63.14 Incorporation by 
reference 

63.15 Availability of 
information 
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No 

Yes. 

No. 

Yes. 

No 

Yes. 

No 

' 
Yes. 

No. 

Yes. 

Yes. 

Yes. 

Yes. 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Subpart zzzz 
does not contain 

opacity or VE 
standards. 

Subpart zzzz 
does not require 

COMS. 

Except that 
63.10 (e) (3) (i) 

(C) is reserved. 

Subpart zzzz 
does not require 

COMS. 



Section 7 - Other Requirements 
7.5- Compliance Assurance Monitoring (CAM) Requirements 

5. Compliance Assurance Monitoring (CAM) Requirements 

a. CAM Provisions 

i. Proper Maintenance 

Pursuant to 40 CFR 64.7{b), at all times, the source shall maintain the monitoring, 
including but not limited to, maintaining necessary parts for routine repairs of 
the monitoring equipment. 

Continued Operation 

Pursuant to 40 CFR 64.7{c}, except for, as applicable, monitoring malfunctions, 
associated repairs, and required quality assurance or control activities 
{including, as applicable, calibration checks and required zero and span 
adjustments}, the source shall conduct all monitoring in continuous operation {or 
shall collect data at all required intervals} at all times that the pollutant
specific emissions unit {PSEU) is operating. Data recorded during monitoring 
malfunctions, associated repairs, and required quality assurance or control 
activities shall not be used for purppses of 40 CFR Part 64, including data 
averages and calculations, or fulfilling a minimum data availability requirement, 
if applicable. The source shall use all the data coil-ect-ed during all other 
periods in assessing the operation of the control device and associated control 
system. A monitoring malfunction is any sudden, infrequent, not reasonably 
preventable failure of the monitoring to provide valid data. Monitoring failures 
that are caused in part by poor maintenance or careless operation are not 
malfunctions. 

Response to Excursions or Exceedances 

A. Pursuant to 40 CFR 64.7(d) (1), upon detecting an excursion or exceedance, 
the source shall restore operation of the PSEU (including the control device 
and associated capture system) to its normal or usual manner of operation as 
expeditiOusly as practicable in accordance with good air pollution control 
practices for minimizing emissions. The response shall include minimizing 
the period of any startup, shutdown or malfunction and taking any necessary 
corrective actions to restore normal operation and prevent the likely 
recurrence of the cause of an excursion or exceedance (other than those 
caused by excused startup or shutdown conditions) . Such actions may include 
initial inspection and evaluation, recording that operations returned to 
normal without operator action (such as through response by a computerized 
distribution control system), or any necessary follow-up actions to return 
operation to within the indicator range, designated condition, or below the 
applicable emission limitation or standard, as applicable. 

B. Pursuant to 40 CFR 64.7(d) (2), determination of whether the source has used 
acceptable procedures in response to an excursion or exceedance will be 
based on information available, which may include but is not limited to, 
monitoring results, review of operation and maintenance procedures and 
records, and inspection of the control device. 

b. Monitoring - Monitoring 

Pursuant to 40 CFR 64.7(a), the source shall comply with the monitoring requirements of 
the CAM Plans as described in 7.5{e) below, pursuant to 40 CFR Part 64 as submitted in 
the source's CAM plan application. 

c. Monitoring Recordkeeping 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
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Section 7 - Other Requirements 
7.5- Compliance Assurance Monitoring (CAM) Requirements 

Pursuant to 40 CFR 64.9 (b) (1), the source shall maintain- records of the monitoring data, 
monitor performance data, corrective actions taken, monitoring equipment maintenance, and 
other supporting information related to the monitoring requirements established for CAM. 

d Monitoring - Reporting 

Pursu~nt to Sections 39.5(7) (b) and {f) of the Act, the source shall submit the following 
reporting requirements: 

i. Semiannual Reporting 

As part of the required Semiannual Monitoring Reports, the source shall submit 
a CAM report including the following at a minimum: 

A. Summary information on the number, duration, and cause of excursions or 
exceedances, and the corrective actions taken pursuant to 40 CFR 64.6(c) {3) 
and 64.9 (a) (2) (i). 

B. Summary information on the number, duration, and cause for monitoring 
equipment doWntime incidents, orher than downtime associated with 
calibration checks pursuant to 4-0 CFR 64.6(c) (3) and 64.9(a) (2) {ii). 

e. CAM Plan 

The following tables contain the CAM Plan in this CAAPP permit: 

Table Emission Unit Section 

7.5.1 4.1 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.~ 96030189 
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PSEU Designation 
Feed Handling System 
and Pelletizer; Crude 
Zinc Oxide Bini Iron 
Rich Material Kiln 
Discharge Areai Orring 
and Blending Building 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

Pollutant 

PM 



Section 7 - Other Requirements 
7.5- Compliance Assurance Monitoring (CAM) Requirements 

Table 7.5.1- CAM Plan 

Emission Unit Section: 4.1 

Feed Handling System and Pelletizer; Crude Zinc Oxide Bin; 
PSEU Designation: Iron Rich Material 

Building 

Pollutant: PM 

Indicators: I #1) Visible Emissions (Opacity) 

I General Criteria 
Daily Method 22 observations will be 
made of bag house exhaust stacks to 
assess for visible emissions. 

If any visible emissions are observed, 

The Monitoring 
a Method 9 opacity observation will 
occur within 1 hour to determine if a 

Approach Used 
deviation of an applicable regulatory 

to Measure the 
Indicators: 

opacity standard is occurring. If a 
Method 9 observation indicates a 
deviation ffrom an applicable 
~_egulatory' opacity standard, 
corrective measures will be taken to 
mitigate the deviation from opacity 
standards. 
A visible emissions excursion is an 
observation that identifies visible 
emissions. 

Visible emissions were selected as the 
performance indicator because it is 
indicative of operation of the 
baghouse in a manner necessary to 
comply with the particulate emission 

The Indicator standard. When the baghouse is 
Range Which operating properly, there will be no 

Provides a visible emissions from the exhaust. 
Reasonable Any increase in visible emissions may 

Assurance of indicate reduced performance of a 
Compliance: particulate control device; therefore, 

the presence of visible emissions is 
used as a performance indicator. 

Method 9 observations were chosen as a 
response step to assess if a deviation 
from an applicable regulatory opacity 
standard is occurring, and to trigger 
additional corrective actions to 
mitigate visible emissions. 

Quality 5% of Method 9 opacity observations 
Improvement demonstrating visible emissions in 
Plan (QIP) excess of an applicable regulatory 
Threshold opacity standard over a 6-month 

Levels: period, on a per-unit basis. 

I Performance Criteria 
Visual observations of the stack 

The 
discharge are made from a location 

Specifications 
with an unobstructed view consistent 

for Obtaining 
with Method 22 procedures. 

Representative 
If' necessary, Method 9 observations 

Data: 
will follow 40 CPR Part 60 Subpart A 
procedures. 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Kiln Discharge Area; Curing and Blending 

I #2) Work/Maintenance Practices 

Inspections on baghouses (per 
established procedures) are completed 
and documented on forms on a weekly 
basis to note performance information 
and inspect the equipment. 

If an inspection uncovers a need for 
maintenance, such maintenance activity 
will be initiated within 4 hours of 
completing the inspection. 

' 

A maintenance excursion is defined as a 
failure to perform the inspection on a 
weekly basis. 

5% of inspections missed over a 6-month 
period, on a per-unit basis. 

Not applicable 

Date Received: B/17/06 
Date Issued: 12/2/16 
Revised Date Issued; 1/10/17 
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7.5- Compliance Assurance Monitoring {CAM) Requirements 

Verification 
Procedures to 

Confirm the 
Operational 

Status of the 
Monitoring: 

Quality 
Assurance and 

Quality Control 
(QA/QC) 

Practices that 
Ensure the 

Validity of the 
Data: 

The Monitoring 
Frequency: 

The Data 
Collection 

Procedures That 
Will Be Used: 

The Data 
Averaging 

Period For 
Determining 

Whether an 
Excursion or 

Exceedance Has 
Occurred: 

Weekly supervisory review of all daily 
observations. 

Employees tasked with visible 
emissions observations are trained in 
Method 22 procedures. Annual 
refresher training occurs. 

Method 9 certified observers are 
present at the facility, and 
certifications are maintained per 
semi-annual recertification. 

Observations are performed daily when 
the unit is operating. 

Visible emiBsion readings are taken on 
a dailY basis in accordance with 
Method 22 procedures. 

If necessary, Method 9 observations 
will follow 40 CFR Part 60 Subpart A 
procedures. 
Readings are taken in accordance with 
the time periods required by Method 22 
{minimum 6 minute duration). 

If necessary, Method 9 observations 
will follow 40 CFR part 60 Subpart A 
procedures {determined as an average 
of 24 consecutive observations 
recorded at 15-second intervals} . 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Monthly supervisory review of all 
inspections. 

Employees tasked with inspections are 
trained in applicable job requirements 
and functions for completing inspection 
procedures. Annual refresher training 
occurs. 

Inspections occur weekly. 

Maintenance logs are available 
demonstrating that inspe6tions are 
made and that required maintenance 
being performed. 

Not applicable 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 

being 
is 
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7.6- Emissions Reduction Market System (ERMS) 

6. Emissions Reduction Marketing Systems (ERMS) 

a. Definitions 

The ERMS is a "cap and trade" market system for major stationary sources located in the 
Chicago ozone nonattainment area. It is designed to reduce VOM emissions from stationary 
sources to contribute to reasonable further progress toward attainment, as required by 
Section 182(c} of the CAA. 

The ERMS addresses VOM emissions during a seasonal allotment period from May 1 through 
September 30. Participating sources must hold "allotment trading units" (ATUs) for their 
actual seasonal VOM emissions. Each year participating sources are issued ATUs based on 
allotments set in the sources' CAAPP permits. These allotments are established from 
historical VOM emissions or "baseline emissions" lowered to provide the emissions 
reductions from stationary sources required for reasonable further progress. 

By December 31 of each year, the end of the reconciliation period following the seasonal 
allotment period, each source should have sufficient ATUs in its transaction account to 
cover its actual VOM emissions during the preceding season. A transaction account's balance 
as of December 31 will include any valid ATU ~ransfer agreements entered into as of 
December 31 of the given year, provided such :agreements are-promptly submitted to the 
Illinois EPA for entry into the transaction a-ccourlt database. 

The Illinois EPA will then-retire ATUs in sources' transaction accounts in amounts 
equivalent to their seasonal emissions. When a source does not appear to have sufficient 
ATUs in its transaction account, the Illinois EPA will issue a notice to the source to 
begin the process f?r Emissions Excursion Compensation. 

In addition to receiving ATUs pursuant to their allotments, participating sources may also 
obtain ATUs from the market, including ATUs bought from other participating sources and 
general participants in the ERMS that hold ATUs (35 IAC 205.630) and ATUs issued by the 
Illinois EPA as a consequence of VOM emissions reductions from an Emissions Reduction 
Generator or an Intersector Transaction (35 IAC 205.500 and 35 IAC 205.510). 

During the reconciliation period, sources may also buy ATUs from a secondary reserve of 
ATUs managed by the Illinois EPA, the "Alternative Compliance Market Account" (ACMA) (35 
IAC 205.710). Sources may also transfer or sell the ATUs that they hold to other sources or 
participants (35 IAC 205.630). 

b. Applicability 

This permit is issued based on this source not being a participating source in the 
Emissions Reduction Market System (ERMS), 35 IAC Part 205, pursuant to 35 IAC 205.200. This 
is based on the source's actual VOM emissions during the seasonal allotment period from May 
1 through September 30 of each year being less than 10 tons and the source's baseline 
emissions also being less than 10 tons. 

c. Recordkeeping and Reporting 

i. The Permittee shall maintain the following records to allow the confirmation of 
actual VOM emissions during the seasonal allotment period: 

ii. Records of operating data and other information for each individual emission unit or 
group of related emission units at the source, as specified in Sections 5 and 7 of 
this permit, as appropriate, Lo determine actual VOM emissions during the seasonal 
allotment period; 

iii. Records of the VOM emissions, in tons, during the seasonal allotment period, with 
supporting calculations, for each individual emission unit or group of related 
emission units at the source, determined in accordance with the procedures specified 
in Sections 5 and 7 of this permit; and 
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Section 7 - Other Requirements 
7.6 -Emissions Reduction Market System (ERMS) 

iv. Total VOM emissions from the source, in tons, during each seasonal allotment period, 
which shall be compiled by, November 30 of each year. 

v. In the event that the source 1 s VOM emissions during the seasonal allotment period 
equal or exceed 10 tons, the source shall become a participating source in the ERMS 
and beginning with the following seasonal allotment period, shall comply with 35 IAC 
Part 205, by holding allotment trading units (ATUs) for its VOM emissions during 
each seasonal allotment period·, unless the source obtains exemption from the ERMS by 
operating with seasonal VOM emissions of no more than 15 tons pursuant to a 
limitation applied for and established in its CAAPP permit. 

Horsehead Corporation Chicago Recycling Facility 
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Permit No.: 96030189 

Page 85 of 91 

Date Received: 
Date Issued: 

B/17/06 
12/2/16 

Revised Date Issued: 1/10/17 



Section 8 - State Only Requirements 

Section 8 - State Only Requirements 

1. Permitted Emissions for Fees 

The annual emissions ·from the source for purposes of "Duties to Pay Fees" of Condition 2. 3 (e), 
not considering insignificant activities as addressed by Section 6, shall not exceed the 
following limitations. The overall source emissions shall be determined by adding emissions 
from all emission units. Compliance with these limits shall be determined on a calendar year 
basis. This Condition is set for the purpose of establishing fees and is not federally 
enforceable. See Section 39.5(18) of the Act. 

Pollutant 

Volatile Organic Material (VOM) 

Sulfur Dioxide (S02 ) 

Particulate Matter (PM) 

Nitrogen Oxides (NOxi 

HAP, not included in VOM or PM (HAP) 
c . 

Total-

Horsehead Corporation Chicago Recycling Facility 
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Tons/Year 

20.4 

10.5 

62.6 

87.0 

---

180.50 
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Attachment 1 - List of Emission Units at This Source 

Attachment 1 List of Emission Units at This Source 

Section 
4.1 

. 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

Emission Units 
Process Emission Source 

Waelz Kiln System 

Natural Gasf-Engine 

Fugitive Emissions 

Gasoline Storage Tank 

Iron Rich Material 
Processing 

Engine 

Description 
Carbon Material Bin - Storage container for carbon material. 

Curing and Blending Building - Receiving, curing and 
blending of material in this building. 

Feed Handling System - Transferring of feed material. 
crude Zinc Oxide Bin - Storage/loading of Crude Zinc 

Oxide Bin for shipping. 
Iron-Rich Material Transfer Area - Conveying Iron-Rich 

Material to storage. 
Iron-Rich Material Kilns Discharge Area - Discharge of 

Iron-Rich Material from Waelz Kilns. 
Blended metal-bearing and carbon-bearing materials are 

fed to the Waelz Kilns (2 units) where, fueled by the 
combustion of natural gas or oil, the materials react in a 

reduction/oxidation sequence. The oxidized reduction 
products are drawn through fabric filter product collectors 

where crude zinc oxide is extracted from the exit gas 
stream. 

Natural gas engine used to turn induction fan for process 
draft. f 

Moving-vehiCles create particulate matter (road du:st} 
emissions from facility roadways; particulate matter is also 

created from a carbon storage pile as well as carbon 
handling by a conveyor from hopper to the carbon 

storage .I,Jin. 
A 250 gallon tank with open vent and 3500 gallons per year 

throughput . 
A screener, crusher, storage piles and associated roadways 

One diesel-fired engine 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV Date Received: B/17/06 
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Attachment 2 - Acronyms and Abbreviations 

Attachment 2 Acronyms and Abbreviations 

acfm Act·ual cubic feet per minute 

ACMA Alternative coinpliance Market Account 

Act Illinois Environmental Protection Act [415 ILCS 5/1 et seq.] 

Compilation of Air Pollutant Emission Factors, Volume 1' Stationary Point and Other Sources 
AP-42 (and Supplements A through F)' USEPA, Office of Air Quality Planning and Standards, Research 

Triangle Park, NC 27711 

ATU Allotment trading unit 

BACT Best Available Control Technology 

BAT Best Available Technology 

BTU British Thermal Units 

CAA Clean Air Act [42 u.s.c. Section 7401 et seq.] 

CAAPP Clean Air Act Permit Program 

C.AIR Clean Air Interstate Rule 

CAM Compliance Assurance Monitoring . . 

CEMS Continuous Emission Monitoring System 

CFR Code of Federal Regulations 

CISWI Commercial Industrial Solid Waste Incinerator 

co Carbon monoxide 

co, Carbon dioxide 

COMS Continuous Opacity Monitoring System 

CPMS Continuous Parameter Monitoring System 

dscf Dry standard cubic foot 

dscm Dry standard cubic meter 

EAF Electric arc furnace 

ERMS Emissions Reduction Market System 

op Degrees Fahrenheit 

GHG Green house gas 

gr Grains 

HAP Hazardous air pollutant 

Hg Mercury 

HMIWI Hospital medical infectious waste incinerator 

HP Horsepower 

hr Hour . 

H,S Hydrogen sulfide 

I. D. No. Identification number of source, assigned by IEPA 

IAC Illinois Administrative Code 

ILCS Illinois Compiled Statutes 

IEPA Illinois Environmental Protection 

KW Kilowatts 

LAER Lowest Achievable Emission Rate 

1b Pound 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
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Attachment 2 - Acronyms and F~breviations 

m Meter 

MACT Maximum Achievable Control Technology 

mm Million 

mon MOnth 

MSDS Material Safety Data Sheet 

MSSCAM Major Stationary Sources Construction and Modification (Non-attainment New Source Review) 

MW Megawatts 

NESHAP National Emission Standards for Hazardous Air Pollutants 

NO, Nitrogen oxides 

NSPS New Source Performance Standards 

NSR New Source Review 

PM Particulate matter . 

Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 microns as 
PMlo measured by applicable test or moni taring m,ethods 

;. 
Particulate matter with an aerodynamic diam'eter less than or equal to a nominal 2.5 microns 

PM2 5 as measured by applicable test or monitorin-g methods 

ppm Parts per million 
. 

ppmv Parts per million by volume 

PSD Prevention of Significant Deterioration 

PSEU Pollutant-Specific Emission Unit 

psi a Pounds per square inch absolute 

PTE Potential to emit 

RACT Reasonable Available Control Technology 

RMP Risk Management Plan 

scf Standard cubic feet 

SCR Selective catalytic reduction 

SIP State Implementation Plan 

so, Sulfur dioxide 

Tl Title I . identifies Title I conditions that have been carried over from an existing permit 

TlN Title I New . identifies Title I conditions that are being established in this permit 

TlR 
Title I Revised . identifies Title I conditions that have been carried over from an existing 
permit and subsequently revised in this permit 

US EPA United States Environmental Protection Agency 

VOM Volatile organic material 
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Attachment 3 - Contact and Reporting Addresses 

Attachment 3 Contact and Reporting Addresses 

IEPA 
Compliance Section 

!EPA 
Stack Test Specialist 

IEPA 
Air Quality Planning Section 

IEPA 
Air Regional Field Operations 

Regional Office #1 

!EPA 
Permit Section 

US EPA 
Region 5 - Air Branch 

Horsehead corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 

Illinois EPA, Bureau of Air 
Compliance & Enforcement Section (MC 40) 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Phone No.: 217/782-2113 

Illinois EPA, Bureau of Air 
Compliance Section 
Source Monitoring - Third Floor 
9511 Harrison Street 
Des Plaines, Illinois 60016 

Phone No.: 847/294-4000 

Illinois EPA, Bureau of Air 
Air Quality Planning Section (MC 39) 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Phone No.: 217/782-2113 

Illinois EPA, Bureau of Air 
Regional Office #1 
9511 Harrison Street 
Des Plaines, Illinois 60016 

Phone No.: 847/294-4000 

Illinois EPA, Bureau of Air 
Permit Section {MC 11) 
1021 North Grand Avenue East 
P.O. Box 19506 
Springfield, Illinois 62794-9506 

Phone No.: 217/782-2113 

USEPA (AR- 17J) 
Air and Radiation Division 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

Phone No.: 312/353-2000 

Date Received: 8/17/06 
Date Issued: 12/2/16 
Revised Date Issued: 1/10/17 
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Attachment 4 - Example Certification by a Responsible Official 

Attachment 4 - Example Certification by a Responsible Official 

SIGNATURE BLOCK 

NOTE: THIS CERTIFICATION MUST BE SIGNED BY A RESPONSIBLE OFFICIAL. APPLICATIONS WITHOUT A SIGNED CERTIFICATION WILL BE DEEMED AS 
INCOMPLETE. 

I CERTIFY UNDER PENALTY OF LAW THAT, BASED ON INFORMATION AND BELIEF FORMED AFTER REASONABLE INQUIRY, THE STATEMHJTS AND 
INFORMATION CONTAINED IN THIS APPLICATION ARE TRUE, ACCURATE AND COMPLETE. ANY PERSON WHO KNOWINGLY MAKES A FALSE, 
FICTITIOUS, OR FRAUDULENT MATERIAL STATEMENT, ORALLY OR IN WRITING, TO THE ILLINOIS EPA COMMITS A CLASS 4 FELONY. A SECOND OR 
SUBSEQUENT OFFENSE AFTER CONVICTION IS A CLASS 3 FELONY. (415 ILCS 5/44(H)) 

AUTHORIZED SIGNATURE: 

BY: 

AUTHORIZED SIGNATURE 

' 
TYPED OR PRINTED NA_ME OF SIGNATORY 

Horsehead Corporation Chicago Recycling Facility 
I.D. No.: 031600AFV 
Permit No.: 96030189 
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TITLE OF SIGNATORY 

I 
c 

DATE: 

Date Received: 8/17/06 
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- I 
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ϭϯϯϴϯ�ZĞƉŽƌƚͺZϬͺůƚƌŚĚ͘ĚŽĐǆ
ϭϬϰϭϴ�ϬϱϮϯϬϬ ϭϯϯϴϯ

�ŽƉǇƌŝŐŚƚ�Ξ�ϮϬϭϴ �ůĞĂŶ��ŝƌ��ŶŐŝŶĞĞƌŝŶŐ͕�/ŶĐ͕͘�WĂůĂƚŝŶĞ͕�/ůůŝŶŽŝƐ͘��ůů�ƌŝŐŚƚƐ�ƌĞƐĞƌǀĞĚ͘

Z�WKZd�KE���W�Zd/�h>�d��
�D/^^/KE^�d�^d�WZK'Z�D

�ĂŐŚŽƵƐĞƐ ϭϭ��ĂŶĚ�ϭϮ�KƵƚůĞƚƐ

�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ

ϰϵϱϱ�^ƚĞƵďĞŶǀŝůůĞ�WŝŬĞ͕�^ƵŝƚĞ�ϰϬϱ

WŝƚƚƐďƵƌŐŚ͕�W��ϭϱϮϬϱ

�ůŝĞŶƚ�ZĞĨĞƌĞŶĐĞ�EŽ͘�ϯϭϵϬϵϬͲϬϬϬ�K^

�ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

^d����ĞƌƚŝĨŝĐĂƚĞ�EŽ͘�ϮϬϬϳ͘ϬϬϮ͘Ϭϭϭϯ͘ϭϮϭϳ

ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

:ĂŶƵĂƌǇ ϰ͕�ϮϬϭϴ



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ŝŝ

�KDD/dD�Ed dK�Yh�>/dz
dŽ�ƚŚĞ�ďĞƐƚ�ŽĨ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ͕�ƚŚĞ�ĚĂƚĂ�ƉƌĞƐĞŶƚĞĚ�ŝŶ�ƚŚŝƐ�ƌĞƉŽƌƚ�ĂƌĞ�ĂĐĐƵƌĂƚĞ͕�ĐŽŵƉůĞƚĞ͕�ĞƌƌŽƌ�ĨƌĞĞ�ĂŶĚ�
ƌĞƉƌĞƐĞŶƚĂƚŝǀĞ�ŽĨ ƚŚĞ�ĂĐƚƵĂů�ĞŵŝƐƐŝŽŶƐ�ĚƵƌŝŶŐ�ƚŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ͘��ůĞĂŶ��ŝƌ��ŶŐŝŶĞĞƌŝŶŐ�ŽƉĞƌĂƚĞƐ�ŝŶ�ĐŽŶĨŽƌŵĂŶĐĞ�
ǁŝƚŚ�ƚŚĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽĨ��^dD��ϳϬϯϲͲϬϰ�^ƚĂŶĚĂƌĚ�WƌĂĐƚŝĐĞ�ĨŽƌ��ŽŵƉĞƚĞŶĐĞ�ŽĨ��ŝƌ��ŵŝƐƐŝŽŶ�dĞƐƚŝŶŐ��ŽĚŝĞƐ͘

ZĞƉŽƌƚ�^ƵďŵŝƚƚĂů͗

:ĂŶƵĂƌǇ�ϰ͕�ϮϬϭϴ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

^ĐŽƚƚ��ƌŽǁŶ͕�Y^d/
^ĞŶŝŽƌ�WƌŽũĞĐƚ�DĂŶĂŐĞƌ�ͬ�YƵĂůŝƚǇ��ŝƌĞĐƚŽƌ
ƐďƌŽǁŶΛĐůĞĂŶĂŝƌ͘ĐŽŵ
;ϴϬϬͿ�ϲϮϳͲϬϬϯϯ�Ğǆƚ͘�ϰϱϰϰ

�ĂƚĞ

/�ŚĞƌĞďǇ�ĐĞƌƚŝĨǇ�ƚŚĂƚ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ĨŝŶĂů�ƚĞƐƚ�ƌĞƉŽƌƚ�ŚĂƐ ďĞĞŶ�ƌĞǀŝĞǁĞĚ�ĂŶĚ͕�ƚŽ�ƚŚĞ�ďĞƐƚ�ŽĨ�
ŵǇ�ĂďŝůŝƚǇ͕�ǀĞƌŝĨŝĞĚ�ĂƐ�ĂĐĐƵƌĂƚĞ͘

/ŶĚĞƉĞŶĚĞŶƚ�ZĞƉŽƌƚ�ĂŶĚ��ƉƉĞŶĚŝǆ ZĞǀŝĞǁ͗

:ĂŶƵĂƌǇ�ϰ͕�ϮϬϭϴ
ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ

�ŝůů��ŶƐĞůů͕�Y^d/
DŝĚǁĞƐƚ��ŶŐŝŶĞĞƌŝŶŐ�'ƌŽƵƉ dĞĐŚŶŝĐĂů�>ĞĂĚĞƌ
ďĂŶƐĞůůΛĐůĞĂŶĂŝƌ͘ĐŽŵ
;ϴϬϬͿ�ϲϮϳͲϬϬϯϯ�Ğǆƚ͘�ϰϱϰϱ

�ĂƚĞ



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ŝŝŝ

Z�WKZd�Z�s/^/KE�,/^dKZz
9HUVLRQ 5HYLVLRQ 'DWH 3DJHV &RPPHQWV

'UDIW '�D �������� $OO 'UDIW�YHUVLRQ�RI�RULJLQDO�GRFXPHQW�

)LQDO � �������� $OO )LQDO�YHUVLRQ�RI�RULJLQDO�GRFXPHQW�

WZK:��d�W�Z^KEE�>
1DPH $IILOLDWLRQ 3URMHFW�5HVSRQVLELOLW\

&KULV�/RJHOLQ $PHULFDQ�=LQF�5HF\FOLQJ�&RUSRUDWLRQ &OLHQW�&RQWDFW

6KDQQRQ�$QGUHZV $PHULFDQ�=LQF�5HF\FOLQJ�&RUSRUDWLRQ &OLHQW�&RQWDFW

%LOO�)UDQHN ,OOLQRLV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\ 5HSUHVHQWDWLYH

6FRWW�%URZQ &OHDQ$LU 3URMHFW�0DQDJHU ��5HSRUW�6XEPLWWDO

%LOO�$QVHOO &OHDQ$LU 3URMHFW�)LHOG�/HDGHU ��5HSRUW�5HYLHZ

-XVWLQ�/RZH &OHDQ$LU )LHOG�6FLHQWLVW



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ŝǀ

d��>��K&��KEd�Ed^
ϭ͘ WƌŽũĞĐƚ�KǀĞƌǀŝĞǁ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

dĞƐƚ�WƌŽŐƌĂŵ�^ƵŵŵĂƌǇ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

dĞƐƚ�WƌŽŐƌĂŵ��ĞƚĂŝůƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

WĂƌĂŵĞƚĞƌƐ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭ

^ĐŚĞĚƵůĞ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯ

�ŝƐĐƵƐƐŝŽŶ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘Ϯ
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��>�;ĂďŽǀĞ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚͿ
�/'�;ĂŵŵŽŶŝĂ�ŝŶũĞĐƚŝŽŶ�ŐƌŝĚͿ
�W��;Ăŝƌ�ƉŽůůƵƚŝŽŶ�ĐŽŶƚƌŽůͿ
�Y�^�;Ăŝƌ�ƋƵĂůŝƚǇ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵ;ƐͿͿ
�^D��;�ŵĞƌŝĐĂŶ�^ŽĐŝĞƚǇ�ŽĨ�DĞĐŚĂŶŝĐĂů�
�ŶŐŝŶĞĞƌƐͿ
�^dD�;�ŵĞƌŝĐĂŶ�^ŽĐŝĞƚǇ�ĨŽƌ�dĞƐƚŝŶŐ�ĂŶĚ�
DĂƚĞƌŝĂůƐͿ
��>�;ďĞůŽǁ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚͿ
�ƚƵ�;�ƌŝƚŝƐŚ�ƚŚĞƌŵĂů�ƵŶŝƚƐͿ
��D�;ĐŽŵƉůŝĂŶĐĞ�ĂƐƐƵƌĂŶĐĞ�ŵŽŶŝƚŽƌŝŶŐͿ
��Z��;�ĂůŝĨŽƌŶŝĂ��ŝƌ�ZĞƐŽƵƌĐĞƐ��ŽĂƌĚͿ
��D�;�ŽŶƚƌŽůůĞĚ��ŽŶĚĞŶƐĂƚŝŽŶ�DĞƚŚŽĚͿ
���;ĐĂƉƚƵƌĞ�ĞĨĨŝĐŝĞŶĐǇͿ
Σ��;ĚĞŐƌĞĞƐ��ĞůƐŝƵƐͿ
��D^�;ĐŽŶƚŝŶƵŽƵƐ�ĞŵŝƐƐŝŽŶƐ�ŵŽŶŝƚŽƌŝŶŐ�
ƐǇƐƚĞŵ;ƐͿͿ
�&��;ĐŝƌĐƵůĂƚŝŶŐ�ĨůƵŝĚŝǌĞĚ�ďĞĚͿ
�&Z�;�ŽĚĞ�ŽĨ�&ĞĚĞƌĂů�ZĞŐƵůĂƚŝŽŶƐͿ
Đŵ�;ĐĞŶƚŝŵĞƚĞƌ;ƐͿͿ
�KD^�;ĐŽŶƚŝŶƵŽƵƐ�ŽƉĂĐŝƚǇ�ŵŽŶŝƚŽƌŝŶŐ�
ƐǇƐƚĞŵ;ƐͿͿ
�d�;ĐŽŵďƵƐƚŝŽŶ�ƚƵƌďŝŶĞͿ
�d/�;�ŽŽůŝŶŐ�dĞĐŚŶŽůŽŐǇ�/ŶƐƚŝƚƵƚĞͿ
�dD�;�ŽŶĚŝƚŝŽŶĂů�dĞƐƚ�DĞƚŚŽĚͿ
�s��^�;ĐŽůĚ�ǀĂƉŽƌ�ĂƚŽŵŝĐ�ĂďƐŽƌƉƚŝŽŶ�
ƐƉĞĐƚƌŽƐĐŽƉǇͿ
�s�&^�;ĐŽůĚ�ǀĂƉŽƌ�ĂƚŽŵŝĐ�ĨůƵŽƌĞƐĐĞŶĐĞ�
ƐƉĞĐƚƌŽŵĞƚƌǇͿ
�/�,ϮK�;ĚĞͲŝŽŶŝǌĞĚ�ǁĂƚĞƌͿ
йĚǀ�;ƉĞƌĐĞŶƚ͕�ĚƌǇ�ǀŽůƵŵĞͿ
�>>�;ĚĞƚĞĐƚŝŽŶ�ůĞǀĞů�ůŝŵŝƚĞĚͿ
���;ĚĞƐƚƌƵĐƚŝŽŶ�ĞĨĨŝĐŝĞŶĐǇͿ
��/�;ĚƌǇ�ĐĂƌďŽŶ�ŝŶũĞĐƚŝŽŶͿ
�'D�;ĚƌǇ�ŐĂƐ�ŵĞƚĞƌͿ
ĚƐĐĨ�;ĚƌǇ�ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ĨĞĞƚͿ
ĚƐĐĨŵ�;ĚƌǇ�ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ĨĞĞƚ�ƉĞƌ�ŵŝŶƵƚĞͿ
ĚƐĐŵ�;ĚƌǇ�ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ŵĞƚĞƌͿ
�^W�;ĞůĞĐƚƌŽƐƚĂƚŝĐ�ƉƌĞĐŝƉŝƚĂƚŽƌͿ
&�D^�;ĨůƵĞ�ŐĂƐ�ĂĚƐŽƌďĞŶƚ�ŵĞƌĐƵƌǇ�ƐƉĞĐŝĂƚŝŽŶͿ
Σ&�;ĚĞŐƌĞĞƐ�&ĂŚƌĞŶŚĞŝƚͿ
&��;ĨŝĞůĚ�ďůĂŶŬͿ
&���;ĨůƵŝĚŝǌĞĚ�ĐĂƚĂůǇƚŝĐ�ĐƌĂĐŬŝŶŐͿ
&��h�;ĨůƵŝĚŝǌĞĚ�ĐĂƚĂůǇƚŝĐ�ĐƌĂĐŬŝŶŐ�ƵŶŝƚͿ
&�'d�;ĨƵƌŶĂĐĞ�Ğǆŝƚ�ŐĂƐ�ƚĞŵƉĞƌĂƚƵƌĞƐͿ
&&�;ĨĂďƌŝĐ�ĨŝůƚĞƌͿ
&'��;ĨůƵĞ�ŐĂƐ�ĚĞƐƵůĨƵƌŝǌĂƚŝŽŶͿ
&/��;ĨůĂŵĞ�ŝŽŶŝǌĂƚŝŽŶ�ĂŶĂůǇǌĞƌͿ
&/��;ĨůĂŵĞ�ŝŽŶŝǌĂƚŝŽŶ�ĚĞƚĞĐƚŽƌͿ
&W��;ĨůĂŵĞ�ƉŚŽƚŽŵĞƚƌŝĐ�ĚĞƚĞĐƚŝŽŶͿ
&Z��;ĨŝĞůĚ�ƌĞĂŐĞŶƚ�ďůĂŶŬͿ
&^dD�;ĨůƵĞ�ŐĂƐ�ƐŽƌďĞŶƚ�ƚŽƚĂů�ŵĞƌĐƵƌǇͿ
Ĩƚ�;ĨĞĞƚ�Žƌ�ĨŽŽƚͿ

ĨƚϮ ;ƐƋƵĂƌĞ�ĨĞĞƚͿ
Ĩƚϯ ;ĐƵďŝĐ�ĨĞĞƚͿ
ĨƚͬƐĞĐ�;ĨĞĞƚ�ƉĞƌ�ƐĞĐŽŶĚͿ
&d/Z�;&ŽƵƌŝĞƌ�dƌĂŶƐĨŽƌŵ�/ŶĨƌĂƌĞĚ�
^ƉĞĐƚƌŽƐĐŽƉǇͿ
&dZ��;ĨŝĞůĚ�ƚƌĂŝŶ�ƌĞĂŐĞŶƚ�ďůĂŶŬͿ
Ő�;ŐƌĂŵ;ƐͿͿ
'��;ŐĂƐ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͿ
'&��^�;ŐƌĂƉŚŝƚĞ�ĨƵƌŶĂĐĞ�ĂƚŽŵŝĐ�ĂďƐŽƌƉƚŝŽŶ�
ƐƉĞĐƚƌŽƐĐŽƉǇͿ
'&��;ŐĂƐ�ĨŝůƚĞƌ�ĐŽƌƌĞůĂƚŝŽŶͿ
ŐƌͬĚƐĐĨ�;ŐƌĂŝŶƐ�ƉĞƌ�ĚƌǇ�ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ĨĞĞƚͿ
х ;ŐƌĞĂƚĞƌ�ƚŚĂŶͿͬ ;ŐƌĞĂƚĞƌ�ƚŚĂŶ�Žƌ�ĞƋƵĂů�ƚŽͿ
ŐͬƐ�;ŐƌĂŵƐ�ƉĞƌ�ƐĞĐŽŶĚͿ
,ϮK�;ǁĂƚĞƌͿ
,�W;ƐͿ ;ŚĂǌĂƌĚŽƵƐ�Ăŝƌ�ƉŽůůƵƚĂŶƚ;ƐͿͿ
,/�;ŚĞĂƚ�ŝŶƉƵƚͿ
Śƌ�;ŚŽƵƌ;ƐͿͿ
,Z�'�ͬD^�;ŚŝŐŚͲƌĞƐŽůƵƚŝŽŶ�ŐĂƐ�
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�ĂŶĚ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇͿ
,ZsK��;ŚŝŐŚůǇ�ƌĞĂĐƚŝǀĞ�ǀŽůĂƚŝůĞ�ŽƌŐĂŶŝĐ�
ĐŽŵƉŽƵŶĚƐͿ
,^Z';ƐͿ ;ŚĞĂƚ�ƌĞĐŽǀĞƌǇ�ƐƚĞĂŵ�ŐĞŶĞƌĂƚŽƌ;ƐͿͿ
,sd�;ŚŝŐŚ�ǀĞůŽĐŝƚǇ�ƚŚĞƌŵŽĐŽƵƉůĞͿ
/��;ŝŽŶ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͿ
/�ͬW�Z�;ŝŽŶ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�ǁŝƚŚ�ƉŽƐƚ�ĐŽůƵŵŶ�
ƌĞĂĐƚŽƌͿ
/�WͬD^�;ŝŶĚƵĐƚŝǀĞůǇ�ĐŽƵƉůĞĚ�ĂƌŐŽŶ�ƉůĂƐŵĂ�
ŵĂƐƐ�ƐƉĞĐƚƌŽƐĐŽƉǇͿ
/��;ŝŶĚƵĐĞĚ�ĚƌĂĨƚͿ
ŝŶ͘ ;ŝŶĐŚ;ĞƐͿͿ
ŝŶ͘�,ϮK�;ŝŶĐŚĞƐ�ǁĂƚĞƌͿ
ŝŶ͘�,Ő�;ŝŶĐŚĞƐ�ŵĞƌĐƵƌǇͿ
/W��;ŝƐŽƉƌŽƉǇů�ĂůĐŽŚŽůͿ
/^��;ŝŽŶͲƐƉĞĐŝĨŝĐ ĞůĞĐƚƌŽĚĞͿ
ŬŐ�;ŬŝůŽŐƌĂŵ;ƐͿͿ
ŬŐͬŚƌ�;ŬŝůŽŐƌĂŵ;ƐͿ�ƉĞƌ�ŚŽƵƌͿ
ф ;ůĞƐƐ�ƚŚĂŶͿͬ ;ůĞƐƐ�ƚŚĂŶ�Žƌ�ĞƋƵĂů�ƚŽͿ
>�;ůŝƚĞƌ;ƐͿͿ
ůď�;ƉŽƵŶĚ;ƐͿͿ
ůďͬŚƌ�;ƉŽƵŶĚ�ƉĞƌ�ŚŽƵƌͿ
ůďͬDD�ƚƵ�;ƉŽƵŶĚ�ƉĞƌ�ŵŝůůŝŽŶ��ƌŝƚŝƐŚ�ƚŚĞƌŵĂů�
ƵŶŝƚƐͿ
ůďͬd�ƚƵ�;ƉŽƵŶĚ�ƉĞƌ�ƚƌŝůůŝŽŶ��ƌŝƚŝƐŚ�ƚŚĞƌŵĂů�
ƵŶŝƚƐͿ
ůďͬůďͲŵŽůĞ�;ƉŽƵŶĚ�ƉĞƌ�ƉŽƵŶĚ�ŵŽůĞͿ
>Z�'�ͬD^�;ůŽǁͲƌĞƐŽůƵƚŝŽŶ�ŐĂƐ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�
ĂŶĚ�ŵĂƐƐ�ƐƉĞĐƚƌŽŵĞƚƌǇͿ
ŵ�;ŵĞƚĞƌͿ
ŵϯ ;ĐƵďŝĐ�ŵĞƚĞƌͿ
D��d�;ŵĂǆŝŵƵŵ�ĂĐŚŝĞǀĂďůĞ�ĐŽŶƚƌŽů�
ƚĞĐŚŶŽůŽŐǇͿ
D�^^Π�;DƵůƚŝͲWŽŝŶƚ��ƵƚŽŵĂƚĞĚ�^ĂŵƉůŝŶŐ�
^ǇƐƚĞŵͿ
D�d^�;DĞƌĐƵƌǇ�ĂŶĚ��ŝƌ�dŽǆŝĐƐ�^ƚĂŶĚĂƌĚƐͿ
D�>�;ŵĞƚŚŽĚ�ĚĞƚĞĐƚŝŽŶ�ůŝŵŝƚͿ
ђŐ�;ŵŝĐƌŽŐƌĂŵ;ƐͿͿ
ŵŝŶ͘�;ŵŝŶƵƚĞ;ƐͿͿ
ŵŐ�;ŵŝůůŝŐƌĂŵ;ƐͿͿ

ŵů�;ŵŝůůŝůŝƚĞƌ;ƐͿͿ
DD�ƚƵ�;ŵŝůůŝŽŶ��ƌŝƚŝƐŚ�ƚŚĞƌŵĂů�ƵŶŝƚƐͿ
Dt�;ŵĞŐĂǁĂƚƚ;ƐͿͿ
E��^/�;EĂƚŝŽŶĂů��ŽƵŶĐŝů�ĨŽƌ��ŝƌ�ĂŶĚ�^ƚƌĞĂŵ�
/ŵƉƌŽǀĞŵĞŶƚͿ
E��;ŶŽŶͲĚĞƚĞĐƚͿ
E�/Z�;ŶŽŶͲĚŝƐƉĞƌƐŝǀĞ�ŝŶĨƌĂƌĞĚͿ
E�K�;ŶĂƚƵƌĂů�ĚƌĂĨƚ�ŽƉĞŶŝŶŐͿ
E�^,�W�;EĂƚŝŽŶĂů��ŵŝƐƐŝŽŶ�^ƚĂŶĚĂƌĚƐ�ĨŽƌ�
,ĂǌĂƌĚŽƵƐ��ŝƌ�WŽůůƵƚĂŶƚƐͿ
ŶŐ�;ŶĂŶŽŐƌĂŵ;ƐͿͿ
Eŵϯ ;EŽƌŵĂů�ĐƵďŝĐ�ŵĞƚĞƌͿ
й�;ƉĞƌĐĞŶƚͿ
W�D^�;ƉƌĞĚŝĐƚŝǀĞ�ĞŵŝƐƐŝŽŶƐ�ŵŽŶŝƚŽƌŝŶŐ�
ƐǇƐƚĞŵƐͿ
W&'��;ƉŶĞƵŵĂƚŝĐ�ĨŽĐƵƐŝŶŐ�ŐĂƐ�
ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͿ
ƉŐ�;ƉŝĐŽŐƌĂŵ;ƐͿͿ
W:&&�;ƉƵůƐĞ�ũĞƚ�ĨĂďƌŝĐ�ĨŝůƚĞƌͿ
ƉƉď�;ƉĂƌƚƐ�ƉĞƌ�ďŝůůŝŽŶͿ
WW��;ƉĞƌƐŽŶĂů�ƉƌŽƚĞĐƚŝǀĞ�ĞƋƵŝƉŵĞŶƚͿ
ƉƉŵ�;ƉĂƌƚƐ�ƉĞƌ�ŵŝůůŝŽŶͿ
ƉƉŵĚǀ�;ƉĂƌƚƐ�ƉĞƌ�ŵŝůůŝŽŶ͕�ĚƌǇ�ǀŽůƵŵĞͿ
ƉƉŵǁǀ�;ƉĂƌƚƐ�ƉĞƌ�ŵŝůůŝŽŶ͕�ǁĞƚ�ǀŽůƵŵĞͿ
W^��;ƉĂƌƚŝĐůĞ�ƐŝǌĞ�ĚŝƐƚƌŝďƵƚŝŽŶͿ
ƉƐŝ�;ƉŽƵŶĚ;ƐͿ ƉĞƌ�ƐƋƵĂƌĞ�ŝŶĐŚͿ
Wd��;ƉĞƌŵĂŶĞŶƚ�ƚŽƚĂů�ĞŶĐůŽƐƵƌĞͿ
Wd&��;ƉŽůǇƚĞƚƌĂĨůƵŽƌŽĞƚŚǇůĞŶĞͿ
Y�ͬY��;ƋƵĂůŝƚǇ�ĂƐƐƵƌĂŶĐĞͬƋƵĂůŝƚǇ�ĐŽŶƚƌŽůͿ
Y/�;ƋƵĂůŝĨŝĞĚ�ŝŶĚŝǀŝĚƵĂůͿ
Y^d/�;ƋƵĂůŝĨŝĞĚ�ƐŽƵƌĐĞ�ƚĞƐƚŝŶŐ�ŝŶĚŝǀŝĚƵĂůͿ
Y^dK�;ƋƵĂůŝĨŝĞĚ�ƐŽƵƌĐĞ�ƚĞƐƚŝŶŐ�ŽďƐĞƌǀĞƌͿ
Z��;ƌĞůĂƚŝǀĞ�ĂĐĐƵƌĂĐǇͿ
Z�d��;ƌĞůĂƚŝǀĞ�ĂĐĐƵƌĂĐǇ�ƚĞƐƚ�ĂƵĚŝƚͿ
Z��;ƌĞĂŐĞŶƚ�ďůĂŶŬͿ
Z��;ƌĞŵŽǀĂů�Žƌ�ƌĞĚƵĐƚŝŽŶ�ĞĨĨŝĐŝĞŶĐǇͿ
ZD�;ƌĞĨĞƌĞŶĐĞ�ŵĞƚŚŽĚͿ
ƐĐĨ�;ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ĨĞĞƚͿ
ƐĐĨŵ�;ƐƚĂŶĚĂƌĚ�ĐƵďŝĐ�ĨĞĞƚ�ƉĞƌ�ŵŝŶƵƚĞͿ
^�Z�;ƐĞůĞĐƚŝǀĞ�ĐĂƚĂůǇƚŝĐ�ƌĞĚƵĐƚŝŽŶͿ
^���;ƐƉƌĂǇ�ĚƌǇĞƌ�ĂďƐŽƌďĞƌͿ
^E�Z�;ƐĞůĞĐƚŝǀĞ�ŶŽŶͲĐĂƚĂůǇƚŝĐ�ƌĞĚƵĐƚŝŽŶͿ
^d��;ƐƚĂŶĚĂƌĚͿ
^dD^�;ƐŽƌďĞŶƚ�ƚƌĂƉ�ŵŽŶŝƚŽƌŝŶŐ�ƐǇƐƚĞŵͿ
d�ƚƵ�;ƚƌŝůůŝŽŶ��ƌŝƚŝƐŚ�ƚŚĞƌŵĂů�ƵŶŝƚƐͿ
d�KD�;dĂƉĞƌĞĚ��ůĞŵĞŶƚ�KƐĐŝůůĂƚŝŶŐ�
DŝĐƌŽďĂůĂŶĐĞͿ
d�Y�;ƚŽǆŝĐ�ĞƋƵŝǀĂůĞŶĐǇ�ƋƵŽƚŝĞŶƚͿ
ƚŽŶͬŚƌ�;ƚŽŶ�ƉĞƌ�ŚŽƵƌͿ
ƚŽŶͬǇƌ�;ƚŽŶ�ƉĞƌ�ǇĞĂƌͿ
d^^�;ƚŚŝƌĚ�ƐƚĂŐĞ�ƐĞƉĂƌĂƚŽƌͿ
h^�W��Žƌ��W��;hŶŝƚĞĚ�^ƚĂƚĞƐ��ŶǀŝƌŽŶŵĞŶƚĂů�
WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇͿ
hs��;ƵůƚƌĂǀŝŽůĞƚ�ĂďƐŽƌƉƚŝŽŶͿ
t&'��;ǁĞƚ�ĨůƵĞ�ŐĂƐ�ĚĞƐƵůĨƵƌŝǌĂƚŝŽŶͿ
йǁǀ�;ƉĞƌĐĞŶƚ͕�ǁĞƚ�ǀŽůƵŵĞͿ
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�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϭ

ϭ͘ WZK:��d�Ks�Zs/�t

dĞƐƚ�WƌŽŐƌĂŵ�^ƵŵŵĂƌǇ
�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ ;��ZͿ ĐŽŶƚƌĂĐƚĞĚ��ůĞĂŶ�ŝƌ��ŶŐŝŶĞĞƌŝŶŐ�;�ůĞĂŶ�ŝƌͿ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚĞƐƚŝŶŐ�ŽŶ
ƚǁŽ�ďĂŐŚŽƵƐĞƐ Ăƚ�ƚŚĞ &ĂĐŝůŝƚǇ͕ ůŽĐĂƚĞĚ�ŝŶ��ŚŝĐĂŐŽ͕�/ůůŝŶŽŝƐ͘�dŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ�ŝŶĐůƵĚĞĚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŽďũĞĐƚŝǀĞ͗

WĞƌĨŽƌŵ�ƉĂƌƚŝĐƵůĂƚĞ�ƚĞƐƚŝŶŐ ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ĐŽŵƉůŝĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�&ĂĐŝůŝƚǇ͛Ɛ��W���ůĞĂŶ��ŝƌ��Đƚ�WĞƌŵŝƚ�
WƌŽŐƌĂŵ�;���WWͿ EŽ͘�ϵϲϬϯϬϭϴϵ͕�/��EŽ͘�ϬϯϭϲϬϬ�&s͕��ŽŶĚŝƚŝŽŶ�ϰ͘ϭ͘Ϯ͘ď͘ŝŝ͘�͘/͘

��ƐƵŵŵĂƌǇ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ�ƌĞƐƵůƚƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ ďĞůŽǁ͘ ^ĞĐƚŝŽŶ�Ϯ�ZĞƐƵůƚƐ�ƉƌŽǀŝĚĞƐ Ă�ŵŽƌĞ�ĚĞƚĂŝůĞĚ�ĂĐĐŽƵŶƚ�
ŽĨ�ƚŚĞ�ƚĞƐƚ�ĐŽŶĚŝƚŝŽŶƐ ĂŶĚ�ĚĂƚĂ ĂŶĂůǇƐŝƐ͘�

dĂďůĞ�ϭͲϭ͗
^ƵŵŵĂƌǇ�ŽĨ�ZĞƐƵůƚƐ

dĞƐƚ�WƌŽŐƌĂŵ��ĞƚĂŝůƐ

WĂƌĂŵĞƚĞƌƐ
dŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ ŝŶĐůƵĚĞĚ ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ͗

ĨŝůƚĞƌĂďůĞ�ƉĂƌƚŝĐƵůĂƚĞ�ŵĂƚƚĞƌ ;&WDͿ
ĨůƵĞ�ŐĂƐ�ĐŽŵƉŽƐŝƚŝŽŶ�;Ğ͘Ő͕͘�KϮ͕��KϮ͕�,ϮKͿ
ĨůƵĞ�ŐĂƐ�ƚĞŵƉĞƌĂƚƵƌĞ
ĨůƵĞ�ŐĂƐ�ĨůŽǁ�ƌĂƚĞ

6RXUFH

&RQVWLWXHQW

%DJKRXVH���%�6WDFN

30��OE�KU� (3$�0� ���� 1$

30��WRQV�\HDU� (3$�0� ��� 1$

%DJKRXVH����6WDFN

30��OE�KU� (3$�0� ���� 1$

30��WRQV�\HDU� (3$�0� ���� 1$

&XULQJ�DQG�%OHQGLQJ�%XLOGLQJ����%�DQG����&RPELQHG�

30��OE�KU� (3$�0� ���� ���

30��WRQV�\HDU� (3$�0� ��� ���

��3HUPLW�OLPLW�REWDLQHG�IURP�,OOLQRLV�(3$�SHUPLW�1R������������,'�QXPEHU��������$)9�

6DPSOLQJ�
0HWKRG

$YHUDJH�
(PLVVLRQ 3HUPLW�/LPLW�
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�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ Ϯ

^ĐŚĞĚƵůĞ
dĞƐƚŝŶŐ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�EŽǀĞŵďĞƌ�ϭϱ�ĂŶĚ�ϭϲ͕�ϮϬϭϳ͘ dŚĞ�ŽŶͲƐŝƚĞ�ƐĐŚĞĚƵůĞ�ĨŽůůŽǁĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ�ŝƐ�
ŽƵƚůŝŶĞĚ�ŝŶ�dĂďůĞ�ϭͲϮ͘

dĂďůĞ�ϭͲϮ͗
dĞƐƚ�^ĐŚĞĚƵůĞ

�ŝƐĐƵƐƐŝŽŶ
��Z�ƌĞĐǇĐůĞƐ�ĞůĞĐƚƌŝĐ�ĂƌĐ�ĨƵƌŶĂĐĞ�;��&Ϳ�ĚƵƐƚ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ŵŝŶŝͲŵŝůů�ƐƚĞĞů�ƉƌŽĚƵĐĞƌƐ�ĨŽƌ�ƚŚĞ�ƌĞĐŽǀĞƌǇ�ŽĨ�ǌŝŶĐ͘�dŚĞ�
�Θ���ƵŝůĚŝŶŐ�ŝƐ�ƵƐĞĚ�ƚŽ�ďůĞŶĚ�ĂŶĚ�ĐŽŶĚŝƚŝŽŶ���&�ĚƵƐƚ�ĚĞůŝǀĞƌĞĚ�ƚŽ�ƚŚĞ�&ĂĐŝůŝƚǇ�ďǇ�ƚƌƵĐŬƐ�ĂŶĚ�ƌĂŝůĐĂƌƐ͘�dŚĞ��Θ��
�ƵŝůĚŝŶŐ�ŝƐ�ǀĞŶƚĞĚ�ďǇ�ƚŚƌĞĞ�ďĂŐŚŽƵƐĞƐ͗���Ͳϭϭ�͕���Ͳϭϭ�͕�ĂŶĚ���ͲϭϮ͘�dŚĞ���Z����WW�/� EŽ͘�ϬϯϭϲϬϬ�&s͕��ŽŶĚŝƚŝŽŶ�
ϰ͘ϭ͘Ϯ͘ď͘ŝŝ͘�͘/�ƌĞƋƵŝƌĞƐ�ƚŚĂƚ�͞ŝŶŝƚŝĂů�WD�ĞŵŝƐƐŝŽŶ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ŽĨ�ŽŶĞ�ŽĨ�ƚŚĞ��ƵƌŝŶŐ�ĂŶĚ��ůĞŶĚŝŶŐ��ƵŝůĚŝŶŐ��ĂŐ�
�ŽůůĞĐƚŽƌƐ�;ϭϭ��Žƌ�ϭϭ�Ϳ͕�ĂŶĚ��ĂŐ��ŽůůĞĐƚŽƌ�ϭϮ͕�ƐŚĂůů�ďĞ�ŵĂĚĞ�ŶŽ�ůĂƚĞƌ�ƚŚĂŶ�ŽŶĞ�ǇĞĂƌ�ĂĨƚĞƌ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞ�ĚĂƚĞ�ŽĨ�
ƚŚŝƐ��ŽŶĚŝƚŝŽŶ͘͟�&WD�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ���Ͳϭϭ��ĂŶĚ���ͲϭϮ�ǁĞƌĞ ŵĞĂƐƵƌĞĚ�ĚƵƌŝŶŐ�ƚŚŝƐ ƚĞƐƚ ƉƌŽŐƌĂŵ͘�

�ĂŐŚŽƵƐĞ���Ͳϭϭ��ĐŽŶƚƌŽůƐ�&WD�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ�ƚŚĞ ĨĞĞĚ�ďůĞŶĚŝŶŐ�ĂƌĞĂ�ǁŝƚŚŝŶ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ͕�ƚŚĞ���Ͳϱ�ďĞůƚ�
;ůŽĐĂƚĞĚ�ŝŶƐŝĚĞ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ�ďůĞŶĚŝŶŐ�ĂƌĞĂͿ͕�ĂŶĚ�ƚŚĞ�ƌĂŝůĐĂƌ�ƵŶůŽĂĚŝŶŐ�ƉƌŽĐĞƐƐ�ǁŝƚŚŝŶ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ͘ϭ

�ĂŐŚŽƵƐĞ���ͲϭϮ�ĐŽŶƚƌŽůƐ�WD�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�ƚƌƵĐŬ�ƵŶůŽĂĚŝŶŐ�ƉƌŽĐĞƐƐ�ǁŝƚŚŝŶ�ƚŚĞ�ďƵŝůĚŝŶŐ͘

ZŽƵƚŝŶĞ�ŽƉĞƌĂƚŝŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ�ĐŽŶƐŝƐƚ�ŽĨ�ŵĂƚĞƌŝĂů�ŽĨĨůŽĂĚŝŶŐ�ĨƌŽŵ�ƚƌƵĐŬƐ�ĂŶĚ�ƌĂŝůĐĂƌƐ�ĂŶĚ�
ŵŽǀĞŵĞŶƚ�ŽĨ���&�ĚƵƐƚ�ŝŶƐŝĚĞ�ƚŚĞ�ďƵŝůĚŝŶŐ�ƵƐŝŶŐ�Ă�ĐƌĂŶĞ�ƚŽ�ĚĞƉŽƐŝƚ�ŵĂƚĞƌŝĂů�ŽŶƚŽ�ƚŚĞ�ƉƌŽĐĞƐƐ�ĨĞĞĚ�ĐŽŶǀĞǇŽƌ�ďĞůƚ�
ĚĞƐŝŐŶĂƚĞĚ�ĂƐ���Ͳϱ͘�dŚĞ�ƐƉĞĐŝĨŝĐ�ƚǇƉĞ�ĂŶĚ�ƐĐŽƉĞ�ŽĨ�ŵĂƚĞƌŝĂůͲŚĂŶĚůŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ�ƚŚĂƚ�ŽĐĐƵƌ�ǁŝƚŚŝŶ�ƚŚĞ��Θ��
�ƵŝůĚŝŶŐ�ŽŶ�Ă�ĚĂǇͲƚŽͲĚĂǇ�ďĂƐŝƐ�ĂƌĞ�ŶĞĐĞƐƐĂƌŝůǇ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŵĂƚĞƌŝĂů�ƌĞĐĞŝǀĞĚ�ďǇ�ƚŚĞ�&ĂĐŝůŝƚǇ�ĨƌŽŵ�ŝƚƐ�
ĐƵƐƚŽŵĞƌƐ͘��ĞĐĂƵƐĞ�ƚŚĞ�ƋƵĂŶƚŝƚǇ�ŽĨ���&�ĚƵƐƚ�ƐŚŝƉƉĞĚ�ƚŽ�ƚŚĞ�&ĂĐŝůŝƚǇ�ŝƐ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ŵĂƚĞƌŝĂů�
ĨƌŽŵ���Z͛Ɛ�ĐƵƐƚŽŵĞƌƐ͕�ƚŚĞ�&ĂĐŝůŝƚǇ�ĐĂŶ�ŶĞŝƚŚĞƌ�ƉƌĞĚŝĐƚ�ŶŽƌ�ĐŽŶƚƌŽů�ƚŚĞ�ǀŽůƵŵĞ�ŽĨ�ŵĂƚĞƌŝĂů�ĚĞůŝǀĞƌĞĚ�ƚŽ�ƚŚĞ�&ĂĐŝůŝƚǇ�
ĚƵƌŝŶŐ�ĂŶǇ�ƉĂƌƚŝĐƵůĂƌ�ƚŝŵĞ�ƉĞƌŝŽĚ͘��ĐĐŽƌĚŝŶŐůǇ͕�ƚŚĞ�ŶĂƚƵƌĞ�ĂŶĚ�ĞǆƚĞŶƚ�ŽĨ�ŽƉĞƌĂƚŝŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ�
ŵƵƐƚ�ŶĞĐĞƐƐĂƌŝůǇ�ǀĂƌǇ�ŝŶ�ƌĞƐƉŽŶƐĞ�ƚŽ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ���&�ĚƵƐƚ�ƌĞĐĞŝǀĞĚ�ďǇ�ƚŚĞ�&ĂĐŝůŝƚǇ͘�EĞǀĞƌƚŚĞůĞƐƐ͕�ŝŶ�ŐĞŶĞƌĂů͕�
ƚƌƵĐŬƐ�ĂƌĞ�ƚǇƉŝĐĂůůǇ�ŽĨĨůŽĂĚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ��Θ���ƵŝůĚŝŶŐ�ŵŽƐƚ�ǁĞĞŬĚĂǇƐ͕�ǁŚĞƌĞĂƐ�ƌĂŝůĐĂƌƐ�ĂƌĞ�ŽĨĨůŽĂĚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�
ďƵŝůĚŝŶŐ�ĂƐ�ŶĞĞĚĞĚ͕�ŽŶ�Ă�ůĞƐƐͲĨƌĞƋƵĞŶƚ�ĂŶĚ�ůĞƐƐͲĐŽŶƐŝƐƚĞŶƚ�ďĂƐŝƐ͘�,ŽǁĞǀĞƌ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ƉŚǇƐŝĐĂů�ĐŽŶĨŝŐƵƌĂƚŝŽŶ�ŽĨ�
ƚŚĞ��Θ���ƵŝůĚŝŶŐ͕�ŝƚ�ŝƐ�ŶŽƚ�ƉŽƐƐŝďůĞ�ĨŽƌ�ƚƌƵĐŬƐ�ĂŶĚ�ƌĂŝůĐĂƌƐ�ƚŽ�ďĞ�ƵŶůŽĂĚĞĚ�ƐŝŵƵůƚĂŶĞŽƵƐůǇ͘

�ŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ��ŽŶĚŝƚŝŽŶ�ϰ͘Ϯ͘ď͘ŝŝ͘��ŽĨ�ƚŚĞ�&ĂĐŝůŝƚǇ͛Ɛ����WW͕�ƚŚĞ�&ĂĐŝůŝƚǇ�ǁĂƐ ŽƉĞƌĂƚĞĚ�ƵŶĚĞƌ�ŶŽƌŵĂů͕�ƌŽƵƚŝŶĞ�
ŽƉĞƌĂƚŝŶŐ�ĐŽŶĚŝƚŝŽŶƐ�ĚƵƌŝŶŐ�ĞĂĐŚ�ŽĨ�ƚŚĞ�Ɛŝǆ�;ϲͿ�ϲϬͲŵŝŶƵƚĞ�ƚĞƐƚ�ƌƵŶƐ͘���ƌĞĐŽƌĚ�ŽĨ�Ăůů�ƉƌŽĐĞƐƐ�ĂĐƚŝǀŝƚŝĞƐ�ŽĐĐƵƌƌŝŶŐ�ŝŶ�
ƚŚĞ��Θ���ƵŝůĚŝŶŐ�ĚƵƌŝŶŐ�ƚŚĞ�ƚĞƐƚ�ƌƵŶƐ�ŝƐ�ƉƌĞƐĞŶƚĞĚ�ŝŶ��ƉƉĞŶĚŝǆ�, ŽĨ�ƚŚŝƐ�ƌĞƉŽƌƚ͘

ϭ EŽƚĞ͕���Ͳϭϭ��ǁŽƌŬƐ�ŝŶ�ƚĂŶĚĞŵ�ǁŝƚŚ���Ͳϭϭ��ƚŽ�ĐŽŶƚƌŽů�ĞŵŝƐƐŝŽŶƐ�ĨƌŽŵ�ƚŚĞ�ĨĞĞĚ�ďůĞŶĚŝŶŐ�ĂƌĞĂ�ĂŶĚ�ƚŚĞ���Ͳϱ�ďĞůƚ͘

5XQ�
1XPEHU /RFDWLRQ 0HWKRG $QDO\WH 'DWH

6WDUW�
7LPH

(QG�
7LPH

� %DJKRXVH�%&���% 86(3$�0HWKRG�� )30 �������� ����� �����
� %DJKRXVH�%&���% 86(3$�0HWKRG�� )30 �������� ����� �����
� %DJKRXVH�%&���% 86(3$�0HWKRG�� )30 �������� ����� �����

� %DJKRXVH�%&��� 86(3$�0HWKRG�� )30 �������� ����� �����
� %DJKRXVH�%&��� 86(3$�0HWKRG�� )30 �������� ����� �����
� %DJKRXVH�%&��� 86(3$�0HWKRG�� )30 �������� ����� �����
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�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϯ

WƌŽũĞĐƚ�^ǇŶŽƉƐŝƐ
h^��W��DĞƚŚŽĚƐ�ϭ͕�Ϯ͕�ϯ�ĂŶĚ�ϰ�ŽĨ�ϰϬ��&Z�ϲϬ͕��ƉƉĞŶĚŝǆ��͕�ǁĞƌĞ ƵƐĞĚ�ƚŽ�ŵĞĂƐƵƌĞ�ƚŚĞ�ĂǀĞƌĂŐĞ�ĨůƵĞ�ŐĂƐ�ĐŽŵƉŽƐŝƚŝŽŶ�
ĂŶĚ�ǀŽůƵŵĞƚƌŝĐ�ĨůŽǁ�ƌĂƚĞ͘�dŚĞƐĞ�ŵĞƚŚŽĚƐ�ĚĞƚĞƌŵŝŶĞ�ƐĞǀĞƌĂů�ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ�ŽĨ�ƚŚĞ�ĨůƵĞ�ŐĂƐ�ƐƚƌĞĂŵ͗�ǀĞůŽĐŝƚǇ͕�
ŵŽŝƐƚƵƌĞ͕�ĨůŽǁ�ƌĂƚĞ͕�ĂŶĚ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƚŝŽŶƐ�ŽĨ�ŽǆǇŐĞŶ�;KϮͿ�ĂŶĚ�ĐĂƌďŽŶ�ĚŝŽǆŝĚĞ�;�KϮͿ͘���ĐǇĐůŽŶŝĐ�ĨůŽǁ�ĐŚĞĐŬ�ǁĂƐ
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PQ 7RWDO�)30��J� ������� ������� �������
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�W��DĞƚŚŽĚ�ϭ�ƐƉĞĐŝĨŝĐĂƚŝŽŶƐ�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĞ�ƐĂŵƉůĞ ƉŽŝŶƚ�ůŽĐĂƚŝŽŶƐ͘�dĂďůĞ�ϯͲϭ ƉƌĞƐĞŶƚƐ�ƚŚĞ�ƐĂŵƉůŝŶŐ�
ŝŶĨŽƌŵĂƚŝŽŶ�ĨŽƌ�ƚŚĞ�ƚĞƐƚ�ůŽĐĂƚŝŽŶƐ͘�dŚĞ�ĨŝŐƵƌĞƐ ƐŚŽǁŶ�ŽŶ�ƉĂŐĞƐ ϳ�ĂŶĚ�ϴ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ůĂǇŽƵƚ�ŽĨ�ƚŚĞ�ƚĞƐƚ�ůŽĐĂƚŝŽŶ͘
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^ĂŵƉůŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ

6RXUFH

&RQVWLWXHQW

%&���%�2XWOHW
30 (3$�0� ��� � �� ��� �� ���

%&����2XWOHW
30 (3$�0� ��� � �� ��� �� ���

0LQXWHV�
SHU�3RLQW

7RWDO�
0LQXWHV )LJXUH0HWKRG

5XQ�
1R�

3RLQWV�SHU�
3RUW3RUWV



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϳ

&ŝŐƵƌĞ�ϯͲϭ͗
�ĂŐŚŽƵƐĞ�ϭϭ��^ĂŵƉůĞ WŽŝŶƚ�>ĂǇŽƵƚ ;�W��DĞƚŚŽĚ�ϭͿ

6DPSOLQJ3RLQW
��RI�6WDFN�
'LDPHWHU

3RUW�WR�3RLQW�
'LVWDQFH�
�LQFKHV�

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ���

�� ���� ���

�� ��� ���

�� ��� ���

'XFW�GLDPHWHUV�XSVWUHDP�IURP�IORZ�GLVWXUEDQFH��$������ /LPLW� ���

'XFW�GLDPHWHUV�GRZQVWUHDP�IURP�IORZ�GLVWXUEDQFH��%������ /LPLW� ���



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϴ

&ŝŐƵƌĞ�ϯͲϮ͗
�ĂŐŚŽƵƐĞ�ϭϮ�^ĂŵƉůĞ WŽŝŶƚ�>ĂǇŽƵƚ ;�W��DĞƚŚŽĚ�ϭͿ

6DPSOLQJ3RLQW
��RI�6WDFN�
'LDPHWHU

3RUW�WR�3RLQW�
'LVWDQFH�
�LQFKHV�

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ����

� ���� ���

�� ���� ���

�� ��� ���

�� ��� ���

'XFW�GLDPHWHUV�XSVWUHDP�IURP�IORZ�GLVWXUEDQFH��$������ /LPLW� ���

'XFW�GLDPHWHUV�GRZQVWUHDP�IURP�IORZ�GLVWXUEDQFH��%������ /LPLW� ���

�ŶĚ�ŽĨ�^ĞĐƚŝŽŶ



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϵ

ϰ͘ D�d,K�K>K'z

WƌŽĐĞĚƵƌĞƐ�ĂŶĚ�ZĞŐƵůĂƚŝŽŶƐ
dŚĞ�ƚĞƐƚ�ƉƌŽŐƌĂŵ�ƐĂŵƉůŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨŽůůŽǁĞĚ�ƉƌŽĐĞĚƵƌĞƐ ĂŶĚ�ƌĞŐƵůĂƚŝŽŶƐ�ŽƵƚůŝŶĞĚ�ďǇ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�
�ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ�;h^�W�Ϳ ĂŶĚ�ƚŚĞ�/ůůŝŶŽŝƐ��ŶǀŝƌŽŶŵĞŶƚĂů�WƌŽƚĞĐƚŝŽŶ��ŐĞŶĐǇ�;/�W�Ϳ͘ dŚĞƐĞ�
ŵĞƚŚŽĚƐ�ĂƉƉĞĂƌ�ŝŶ�ĚĞƚĂŝů�ŝŶ�dŝƚůĞ�ϰϬ ŽĨ�ƚŚĞ��&Z ĂŶĚ�Ăƚ�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĞƉĂ͘ŐŽǀͬĞŵĐ͘��ƉƉĞŶĚŝǆ���ŝŶĐůƵĚĞƐ�ĚŝĂŐƌĂŵƐ�
ŽĨ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ĂƉƉĂƌĂƚƵƐ͕�ĂƐ�ǁĞůů�ĂƐ ƐƉĞĐŝĨŝĐĂƚŝŽŶƐ�ĨŽƌ�ƐĂŵƉůŝŶŐ͕�ƌĞĐŽǀĞƌǇ�ĂŶĚ�ĂŶĂůǇƚŝĐĂů�ƉƌŽĐĞĚƵƌĞƐ͘

�ůĞĂŶ�ŝƌ ĨŽůůŽǁƐ ƐƉĞĐŝĨŝĐ�Y�ͬY��ƉƌŽĐĞĚƵƌĞƐ�ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ŵĞƚŚŽĚƐ�ĂŶĚ�ŝŶ�h^�W��͞YƵĂůŝƚǇ��ƐƐƵƌĂŶĐĞ�
,ĂŶĚďŽŽŬ�ĨŽƌ��ŝƌ�WŽůůƵƚŝŽŶ DĞĂƐƵƌĞŵĞŶƚ�^ǇƐƚĞŵƐ͗�sŽůƵŵĞ�///�^ƚĂƚŝŽŶĂƌǇ�^ŽƵƌĐĞͲ^ƉĞĐŝĨŝĐ�DĞƚŚŽĚƐ͕͟��W�ͬϲϬϬͬZͲ
ϵϰͬϬϯϴ�͘��ƉƉĞŶĚŝǆ���ĐŽŶƚĂŝŶƐ�ĂĚĚŝƚŝŽŶĂů�Y�ͬY��ŵĞĂƐƵƌĞƐ͕ ĂƐ�ŽƵƚůŝŶĞĚ�ŝŶ �ůĞĂŶ�ŝƌ͛Ɛ�ŝŶƚĞƌŶĂů�YƵĂůŝƚǇ�DĂŶƵĂů͘

dŝƚůĞ�ϰϬ��&Z�WĂƌƚ�ϲϬ͕��ƉƉĞŶĚŝǆ��
DĞƚŚŽĚ�ϭ ͞^ĂŵƉůĞ�ĂŶĚ�sĞůŽĐŝƚǇ�dƌĂǀĞƌƐĞƐ�ĨŽƌ�^ƚĂƚŝŽŶĂƌǇ�^ŽƵƌĐĞƐ͟

DĞƚŚŽĚ�Ϯ ͞�ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�^ƚĂĐŬ�'ĂƐ�sĞůŽĐŝƚǇ�ĂŶĚ�sŽůƵŵĞƚƌŝĐ�&ůŽǁ�ZĂƚĞ�;dǇƉĞ�^�WŝƚŽƚ�dƵďĞͿ͟

DĞƚŚŽĚ�ϯ ͞'ĂƐ��ŶĂůǇƐŝƐ�ĨŽƌ�ƚŚĞ��ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ��ƌǇ�DŽůĞĐƵůĂƌ�tĞŝŐŚƚ͟

DĞƚŚŽĚ�ϯ� ͞�ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�KǆǇŐĞŶ�ĂŶĚ��ĂƌďŽŶ��ŝŽǆŝĚĞ��ŽŶĐĞŶƚƌĂƚŝŽŶƐ�ŝŶ��ŵŝƐƐŝŽŶƐ�ĨƌŽŵ�^ƚĂƚŝŽŶĂƌǇ�
^ŽƵƌĐĞƐ�;/ŶƐƚƌƵŵĞŶƚĂů��ŶĂůǇǌĞƌ�WƌŽĐĞĚƵƌĞͿ͟

DĞƚŚŽĚ�ϰ ͞�ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�DŽŝƐƚƵƌĞ��ŽŶƚĞŶƚ�ŝŶ�^ƚĂĐŬ�'ĂƐĞƐ͟

DĞƚŚŽĚ�ϱ ͞�ĞƚĞƌŵŝŶĂƚŝŽŶ�ŽĨ�WĂƌƚŝĐƵůĂƚĞ�DĂƚƚĞƌ��ŵŝƐƐŝŽŶƐ�ĨƌŽŵ�^ƚĂƚŝŽŶĂƌǇ�^ŽƵƌĐĞƐ͟

�ŶĚ�ŽĨ�^ĞĐƚŝŽŶ



�ŵĞƌŝĐĂŶ��ŝŶĐ�ZĞĐǇĐůŝŶŐ��ŽƌƉŽƌĂƚŝŽŶ �ůĞĂŶ�ŝƌ�WƌŽũĞĐƚ�EŽ͘�ϭϯϯϴϯ

�ŚŝĐĂŐŽ͕�/> ZĞǀŝƐŝŽŶ�Ϭ͕�&ŝŶĂů�ZĞƉŽƌƚ

ZĞƉŽƌƚ�ŽŶ�Ă�WĂƌƚŝĐƵůĂƚĞ��ŵŝƐƐŝŽŶƐ�dĞƐƚ�WƌŽŐƌĂŵ WĂŐĞ ϭϬ

ϱ͘ �WW�E�/y
�ƉƉĞŶĚŝǆ��͗�dĞƐƚ�DĞƚŚŽĚ�^ƉĞĐŝĨŝĐĂƚŝŽŶƐ

�ƉƉĞŶĚŝǆ��͗�^ĂŵƉůĞ��ĂůĐƵůĂƚŝŽŶƐ

�ƉƉĞŶĚŝǆ��͗�WĂƌĂŵĞƚĞƌƐ

�ƉƉĞŶĚŝǆ��͗�Y�ͬY���ĂƚĂ

�ƉƉĞŶĚŝǆ��͗�&ŝĞůĚ��ĂƚĂ

�ƉƉĞŶĚŝǆ�&͗�&ŝĞůĚ��ĂƚĂ�WƌŝŶƚŽƵƚƐ

�ƉƉĞŶĚŝǆ�'͗�>ĂďŽƌĂƚŽƌǇ��ĂƚĂ

�ƉƉĞŶĚŝǆ�,͗�&ĂĐŝůŝƚǇ�KƉĞƌĂƚŝŶŐ��ĂƚĂ

�ƉƉĞŶĚŝǆ�/͗��ůĞĂŶ�ŝƌ�ZĞƐƵŵĞƐ�ĂŶĚ��ĞƌƚŝĨŝĐĂƚŝŽŶƐ



 

 

 

 

 

 

 
EXHIBIT F 

 
  



 
 
 

October 24, 2018 
 
 
 

 
Ms. Shannon Andrews 
American Zinc Recycling‐Calumet Plant 
2701 East 114th Street 
Chicago, IL. 60617  
 
Dear Ms. Andrews: 
 
This report summarizes the results of semi‐quantitative mineral phase analysis of your IRM 
sample. The sample was received at PMET’s laboratory on October 16, 2018. A chain of 
custody document accompanied the sample. A telephonic request for analysis was received 
from Mr. Rege Zagrocki prior to receipt of samples.  
 
The purpose of the analysis was to determine the mode of occurrence of manganese in the 
sample. 
 
The as‐received sample was removed into a tared pan and dried at 70°C overnight in a 
vented 3M oven to determine moisture (Table 1). Temperature was measured using a 
calibrated thermometer traceable to a NIST standard thermometer. The as‐received sample 
was then stage crushed to 100% ‐70 mesh (210µ). The coarse metal fractions were retained 
on the sieves and weighed.  
 
The ‐70 mesh split was then split on a rotary splitter to obtain an analytical aliquot (~3g.) The 
‐70m reject was labeled and returned to the original containers. The analytical aliquot was 
then pulverized to 100% ‐325 mesh (44 µ) for x‐ray diffraction analysis.  
 
The results of XRD phase analysis reflect the composition of the dried demetallized portion 
of the sample. 
 
The metal flakes were analyzed using SEM‐EDX analysis. 
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X‐ray Diffraction Analysis 
 
X‐ray powder diffraction (XRD) and Rietveld quantification analyses were used to determine 
the mineralogical composition of the samples. XRD sample preparation included grinding 3 g 
of sample using the BICO Model VP‐1989 mill with a 3.5 inch ring and puck. The amorphous 
content of the sample was not determined. 
 
Step‐scanned XRD data were collected by the Siemens D500 computer‐automated 
diffractometer using Bragg‐Brentano geometry. Cu radiation was produced at a power of 
45kV and 30 mA. The diffracted beam was collimated by a 0.05° receiving slit. The data was 
collected in the 2θ range of 4.9°–66.1° with a step size of 0.015° and a dwell time of 1 
sec/step using a Sol‐X solid state energy‐dispersive X‐ray detector.  
 
Qualitative analysis of the XRD patterns was performed using proprietary Bruker AXS 
software Diffrac Plus EVA (v. 7001, 2001) peak search algorithm. The reference database for 
the crystal pattern search/match is the International Center for Diffraction Data database 
(ICDD, 2001). A chemical screen using the XRF and ICP data was used to narrow the search. 
 
Semi‐quantitative analysis was performed using the whole pattern fitting function of Diffrac 
Plus Topas R, a proprietary Bruker AXS software (v. 2.0, 2000), which is based on the Rietveld 
method (Rietveld 1969). The reference database for quantitative analysis of crystal structures 
is the Inorganic Crystal Structure Database (NIST ICSD, 2010, v.2). The analysis results reflect 
the relative amount of the crystalline phases normalized to 100% (Table 2). The amorphous 
fraction was not measured.  
 
SEM‐EDX Analysis 
 
The metal flakes retained during the stage crushing were immersed in soapy water and 
treated in an ultrasonic bath to remove slag fines that adhered to the metal surface during 
the pulverizing stage. An Amray 1600T Scanning Electron Microscope with a Tracor energy‐
dispersive x‐ray detector was used to analyze clean areas of the metal flakes to determine 
the Mn content of the metal (Table 3). A backscattered electron image was recorded to show 
the areas analyzed (Figure 1). 
 
Discussion of Results 
 
The SEM‐EDX results were consistent across several areas of the metal flake. The iron 
contained around 1.2 (+/‐ 0.5)% Mn. This is likely a metallic occurrence of Mn in metallic Fe. 
XRD analysis of the fines (‐44µ) showed a considerable amount of metallic Fe that is also 
likely to contain a similar concentration of metallic Mn. 
 
There is also a considerable amount of iron oxides in the sample that may contain 
manganese oxide in substitution based on the previously determined Mn content of the Fe 
metal. A small amount of braunite, a manganese silicate, is a tentative match in the XRD 
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pattern due to some peak overlap by the major phases. 
 
QA/QC 
 

Samples are logged, identified, prepared, and analyzed according to PMET’s Standard 
Operating Procedures. All sample preparation work and standard measurements are 
recorded in a lab notebook. SEM and XRD data are captured and recorded as digital data and 
backed using a daily cloud backup. 
 
PMET is certified for XRD and SEM analysis by the State of Nevada DCNR Division of 
Environmental Protection, having met the requirement of NV Code NAC 445A. PMET’s 
Certificate Number PA050012018‐1 expires July 31, 2018. 
 
Ms. Andrews, please email or call me if you would like to discuss these results. Thank you for 
using PMET’s laboratory services on this project. We look forward to working with you in the 
future. 
 
              Sincerely, 
 
 
               
 

Randolph W. Shannon 
              Laboratory Manager 
 
 
 
RFA 6950 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Shannon Andrews  4  October 25, 2018 

 
 

Table 1 
Sample Identification, As‐received Weight,  
Percent Moisture (water mass/total mass), 

Metal Flake Weight 
 

PMET 
I.D. 

Phoenix Description 
As‐

received 
Wt. (g) 

Wt. % 
Moisture 

Wt. % 
Coarse 
Metal  
(>74µ) 

6950‐1  AZR IRM  440.32  10.68  0.25 

 
 

Table 2 
Phase Composition 

Wt.% 
 

Phase  Nominal Atomic Formula  Wt.% 

iron  Fe  5.1 

wuestite  FeO  34.2 

magnetite  Fe3O4  9.8 

magnesioferrite  MgFe2O4  4.4 

hercynite  FeAl2O4  3.7 

larnite  Ca2SiO4  6.5 

bredigite  Ca14Mg2(SiO4)8  5.1 

quartz  SiO2  3.5 

braunite  Mn7SiO4  1.5 

rutile  TiO2  0.4 

dolomite  CaMg(CO3)2  2.4 

calcite  CaCO3  2.2 

gypsum  CaSO4‐2H2O  1.2 

amorphous  non‐crystalline  20* 

*estimate 
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Table 3 

Average Composition of 3 Metal Flakes 
Approximate Wt.% 

 

Element  Wt.% 

SiO2  0.4 

CaO  0.4 

Cr  0.8 

Mn  1.2 

Fe  97.2 

 
 
 

 
Coarse metal flakes 

Figure 1 
 
 
 
 
 
 
 

1

2 

3 
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AZR IRM 10/3/18

Hercynite, syn - Fe+2Al2O4 - 34-0192 (*) - Y: 18.75 % - d x by: 1. - WL: 1.5

Magnetite, syn - Fe+2Fe2+3O4 - 19-0629 (*) - Y: 47.92 % - d x by: 1.002 - 
Rutile, syn - TiO2 - 21-1276 (*) - Y: 8.33 % - d x by: 1. - WL: 1.5406 - 0 - I/Ic

Braunite, syn - MnMn6O8(SiO4) - 87-0763 (C) - Y: 14.58 % - d x by: 0.9958
Magnesioferrite, syn - MgFe2O4 - 88-1943 (C) - Y: 27.08 % - d x by: 1.0042
Iron, syn - Fe - 06-0696 (*) - Y: 50.00 % - d x by: 1. - WL: 1.5406 - 0 - I/Ic P

Gypsum - CaSO4·2H2O - 21-0816 (*) - Y: 11.10 % - d x by: 1. - WL: 1.540

Dolomite - CaMg(CO3)2 - 36-0426 (*) - Y: 15.54 % - d x by: 1. - WL: 1.540
Calcite, syn - CaCO3 - 05-0586 (*) - Y: 15.54 % - d x by: 1. - WL: 1.5406 - 0

Wuestite, syn - FeO - 06-0615 (I) - Y: 66.61 % - d x by: 1. - WL: 1.5406 - 0 -
Bredigite, syn - Ca14Mg2(SiO4)8 - 36-0399 (*) - Y: 19.69 % - d x by: 1. - W

Larnite, syn - Ca2SiO4 - 33-0302 (*) - Y: 17.00 % - d x by: 1. - WL: 1.5406 -
Quartz, syn - SiO2 - 46-1045 (*) - Y: 26.89 % - d x by: 1. - WL: 1.5406 - Hex
Operations: Import

6950-1 - File: 6950-1.raw - Type: 2Th/Th locked - Start: 3.900 ° - End: 68.1
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American Zinc Recycling Corp. | Quarterly Visible Emissions and Opacity Report 
Trinity Consultants  1 

1. EXECUTIVE SUMMARY 

On December 6, 11, and 19, 2018, Trinity Consultants (Trinity) performed visible emission observations at the 
American Zinc Recycling Corp. (AZR) facility located in Chicago, Illinois (Chicago Plant).  These observations 
were conducted to comply with the City of Chicago Department of Public Health (CDPH) Rules and Regulations 
for Bulk Materials Storage (CDPH Bulk Storage Rules)1. Sections 3.0(2)(d) and 3.0(3)(f)(ii) of the CDPH Bulk 
Storage Rules require that any facility that processes, handles on-site, transfers, loads, unloads, stockpiles, or 
stores bulk solid materials conduct quarterly testing to demonstrate compliance with the prohibition on fugitive 
dust set forth in Section 3.0(2)(b).  The quarterly testing followed the protocol established in section 3.1.7.1 – 
Quarterly Visible Emissions and Opacity Testing of the Consolidated Fugitive Dust Control Plan and Operating 
program for Fugitive Particulate Matter for American Zinc Recycling Corp. (Chicago Plant), January 25, 2018.2  
The opacity observations were conducted in accordance with the requirements of 40 Code of Federal 
Regulations (CFR) 60, Appendix A, Method 9 (USEPA Method 9) and the visible emission observations were 
conducted in accordance with the requirements of 40 CFR 60, Appendix A, Method 22 (USEPA Method 22).3 
 
Supporting information for the report is included in the appendices.  The visible emission and opacity 
observations for the fourth quarter report were conducted by Mr. Matt Sloan of Trinity.  A copy of Mr. Sloan’s 
current Method 9 certification is included in Appendix A.4  A site plan of the Chicago Plant, denoting the 
locations of fugitive dust emission sources, is included in Appendix B.  The visible emission and opacity 
observation data sheets are included in Appendix C.  Meteorological data from December 6, 11, and 19, 2018 for 
the AZR Chicago Plant are included in Appendix D, which indicates that the observations were performed over a 
range of weather conditions occurring over this period.5  Data in Appendix D is from AZR’s onsite weather 
monitoring station and summarizes the weather conditions on the dates of observation.6 
 
The results of the December 6, 11, and 19, 2018 tests demonstrated that there were no instances of visible dust 
beyond the property line of the facility and that affected sources were below the applicable opacity limit of 10% 
pursuant to CDPH Bulk Storage Rules Section 3.0(2)(a) and (b), respectively.  A summary of the results is 
included in Section 2 of this report. 
 
 
 
 
 
 

                                                                 
1 Article II. Air Pollution Control Rules and Regulations, Part B: Bulk Solid Material Facilities. 
2 While AZR originally submitted the Consolidated Fugitive Dust Control Plan and Operating Program for Fugitive 
Particulate Matter for AZR (Chicago Plant) to the City of Chicago on June 11, 2014, and has since submitted required 
annual updates, most recently on January 25, 2018, there has been no formal approval of such plan from the City of 
Chicago to AZR. 
3 Visible emissions and opacity observation methods used as specified in CDPH Bulk Storage Rules Section 
3.0(3)(f)(ii)(a). 
4 Per CDPH Bulk Storage Rules Section 3.0(3)(f)(ii)(a) a professional trained and certified to read opacity in 
accordance with 40 CFR 60, Appendix A, Method 9 shall conduct the opacity observations. 
5 Per CDPH Bulk Storage Rules Section 3.0(3)(f)(ii)(b), observations were included over a range of weather 
conditions. 
6AZR installed the weather monitoring station to comply with the wind monitoring requirements per CDPH Bulk 
Storage Rules Section 3.0(5) in accordance with the variance request submitted to the City of Chicago dated June 13, 
2014.  
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2. VISIBLE EMISSIONS AND OPACITY OBSERVATIONS RESULTS SUMMARY 

The following table summarizes the results of the visible emission and opacity observations conducted at the 
Chicago Plant for the fourth quarter of 2018.  As previously discussed, all observations of opacity for fugitive 
dust emission sources were conducted in accordance with USEPA Method 9, and all of the property line visible 
emission observations were conducted in accordance with USEPA Method 22.7  Observation points were 
selected to comply with the requirement of CDPH Bulk Storage Rules Section 3.0(2)(a) to verify that there was 
no fugitive dust that is visible beyond the property line and with CDPH Bulk Storage Rules Section 3.0(2)(b) to 
verify that any bulk solid material storage pile, transfer point, roadway, or parking area does not exceed the 
applicable opacity limit.8 The Temp. IRM Storage Pile (Outlet of Kiln #2), Off Spec Coke Pile, the Main IRM 
Storage Pile, the Coke Loading Pile, and the Main IRM Storage Bunkers were not disturbed during their 
respective observation periods. During the observations of the Screened IRM Pile, screened IRM was conveyed 
onto the pile.   

                                                                 
7 Visible emission and opacity observation methods used as specified in CDPH Bulk Storage Rules Section 
3.0(3)(f)(ii)(a). 
8 CDPH Bulk Storage Rules Section 2.0 an Internal Road is defined as, any route within a facility that is not located in 
an area normally used for staging or storage of material and that has evidence of repeated prior travel by, or is 
otherwise regularly used by vehicles for transporting materials to, from or, or within the facility.  A Transfer Point is 
the location at or within a facility where material being moved, carried, or conveyed is dropped or deposited. 
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Table 1.  AZR (Chicago Plant) 4th Quarter 2018 Visible Emissions and Opacity Summary 

Location (Date Observed) Type of Fugitive 
Emissions Source 

Duration of 
Observation 

(Minutes) 

Average Opacity 
(%) 

Coke Hopper1 (12/19) Transfer Point 4:00 0 
Off Spec Coke Pile (12/6) Material Storage Pile 20 0 
Coke Loading Pile (12/6) Material Storage Pile 20 0 
Temp. IRM Storage Pile (Outlet of Kiln #2) (12/6) Material Storage Pile 20 0 
Main IRM Storage Pile (12/6) Material Storage Pile 20 0 
Main IRM Storage Bunkers (12/6) Material Storage Pile 20 0 
IRM Truck Loading2 (12/6) Transfer Point 6:00 0 
IRM Screener and Conveyors (12/6) Transfer Points 20 0 
Screened IRM Pile (12/6) Material Storage Pile 

and Transfer Point 
20 0 

Paved Road – Main Truck Road (12/11) Roadway 4 Vehicle Passes 0 
Parking Lot (12/11) Roadway 4 Vehicle Passes 0 
Paved Road – To IRM Truck Loading (12/11) Roadway 4 Vehicle Passes 0 
Unpaved Road – Section of 114th Street (12/6) Roadway 4 Vehicle Passes 0 
Property Line Locations (Method 22)3 (12/11) Property Line 7 x 10 minutes No visible emissions 
IRM Barge Loading Hopper 4 Transfer Point  n/a   n/a  
 IRM Barge Loading Conveyor/Chute 4 Transfer Point n/a  n/a  

1. Observations were taken over the course of 1 bucket of coke being loaded into the hopper.  The coke loading process 
observed spanned a total of 4:00 minutes.  

2. Observations were taken over the course of 2 trucks being loaded with IRM. The loading process observed spanned a total 
of 6:00 minutes. 

3. There were 7 property line observations conducted using EPA Method 22: North property line looking east and west, east 
property line looking north and south, south property line looking west, southwest property line looking southeast, and 
the west property line looking north. 

4. IRM Barge Loading does not occur during the colder winter months. Therefore the IRM Barge Loading Hopper and IRM 
Barge Loading Conveyor/Chute were not able to be observed. 

 
The Method 9 opacity observation results for the coke storage areas, coke pile material handling, IRM storage 
piles, IRM pile handling, IRM truck loading, IRM screening and conveying, paved roadways, and unpaved 
roadways were all below the applicable opacity standard per the CDPH’s Bulk Storage Rules.  Note that since 
IRM Barge Loading does not occur during the colder winter months, the IRM Barge Loading Hopper and IRM 
Barge Loading Conveyor/Chute were not able to be observed. The Method 22 observations of visible emissions 
at the property boundaries showed no visible emissions crossing the plant property lines. 
 
As discussed in the executive summary, supporting information for the report is included in the appendices.  A 
copy of Mr. Sloan’s current Method 9 certification is included in Appendix A.  A site plan of the Chicago Plant, 
denoting the locations of fugitive dust emission sources, is included in Appendix B.  The visible emission and 
opacity observation data sheets are included in Appendix C.  Meteorological data from December 6, 11, and 19, 
2018 for the AZR Chicago Plant is included in Appendix D.  
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APPENDIX A: METHOD 9 VISIBLE EMISSIONS OBSERVER CERTIFICATION 
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APPENDIX B: FACILITY SITE DIAGRAM 
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APPENDIX C: VISIBLE EMISSIONS AND OPACITY OBSERVATIONS DATA SHEETS 
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APPENDIX D: METEOROLOGICAL DATA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



AZR - Chicago Plant
December 6, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
Average 

Wind Speed 
(mph)

Gust Speed 
(mph)

Average 
Wind 

Direction

Variance in 
Wind 

Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:00 AM 5.17 17.53 231.7 10.16 30.8 0 0
12:15 AM 5.167 20.87 230.4 10.76 30.92 0 0
12:30 AM 4.715 21.74 235.6 7.778 31.02 0 0
12:45 AM 4.972 19.19 230.8 9.56 31.27 0 0
1:00 AM 4.35 17.91 229.8 8.97 31.44 0 0
1:15 AM 5.105 20.26 224.3 10.76 31.97 0 0
1:30 AM 6.251 18.43 233.4 10.76 32.11 0 0
1:45 AM 6.867 22.23 235.5 12.54 32.22 0 0
2:00 AM 7.393 20.14 237.7 14.93 32.23 0 0
2:15 AM 6.982 19.64 235.1 13.14 32.14 0 0
2:30 AM 7.516 18.94 237.3 14.33 32.11 0 0
2:45 AM 7.444 16.01 241.2 11.95 32.09 0 0
3:00 AM 7.842 19.74 241 13.14 32.18 0 0
3:15 AM 8.79 17.93 251.4 13.14 32.34 0 0
3:30 AM 8.74 16.16 253.2 14.93 32.26 0 0
3:45 AM 7.44 15.94 255.7 14.33 32.38 0 0
4:00 AM 7.593 14.59 257.6 13.14 32.44 0 0
4:15 AM 7.031 17.27 251.4 11.35 32.41 0 0
4:30 AM 6.777 14.34 258.5 11.95 32.4 0 0
4:45 AM 6.15 14.46 254.4 10.16 32.23 0 0
5:00 AM 6.164 14.22 260.8 10.76 32.16 0 0
5:15 AM 6.082 16.36 270 10.16 32.23 0 0
5:30 AM 6.372 13.59 290.1 9.56 32.16 0 0
5:45 AM 7.488 12.81 294.9 11.95 32.22 0 0
6:00 AM 8.58 11.66 298.1 14.33 32.51 0 0
6:15 AM 8.28 12.36 302.3 13.73 32.39 0 0
6:30 AM 8.01 13.76 307.3 12.54 32.31 0 0
6:45 AM 6.767 14.52 308.8 11.95 32.11 0 0
7:00 AM 7.641 18.77 314.5 16.71 32.09 0 0
7:15 AM 6.69 17.41 326.4 11.35 32.08 0 0
7:30 AM 5.733 18.81 316.2 11.95 32 0 0
7:45 AM 5.87 17.12 320.9 10.16 31.97 0 0
8:00 AM 6.062 15.66 322.7 10.76 31.98 0 0
8:15 AM 7.5 18.02 326.2 13.73 32.02 0 0
8:30 AM 7.409 19.39 331 13.73 32.01 0 0
8:45 AM 7.824 28.14 335.1 13.73 31.77 0 0
9:00 AM 8.19 24.14 332.7 16.71 31.27 0 0
9:15 AM 9.48 18.79 332.5 15.52 30.86 0 0
9:30 AM 9.65 20.48 331 17.9 30.53 0 0
9:45 AM 9.76 19.81 332.3 17.9 30.44 0 0

10:00 AM 8.08 17.64 328 13.73 30.48 0 0
10:15 AM 9.01 15.95 330.2 14.33 30.35 0 0
10:30 AM 7.373 17.75 326.3 11.95 30.42 0 0
10:45 AM 7.395 18.72 330 13.14 30.68 0 0
11:00 AM 7.691 17.17 329.4 12.54 30.6 0 0
11:15 AM 8.97 20.52 329.4 15.52 29.95 0 0
11:30 AM 9.17 15.23 330.8 13.14 29.26 0 0
11:45 AM 8.72 18.68 324.2 15.52 29.04 0 0
12:00 PM 8.26 16.73 327.5 14.33 28.93 0 0
12:15 PM 8.46 17.32 326.6 13.73 28.77 0 0



AZR - Chicago Plant
December 6, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
Average 

Wind Speed 
(mph)

Gust Speed 
(mph)

Average 
Wind 

Direction

Variance in 
Wind 

Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:30 PM 8.79 18.28 329.1 13.14 28.65 0 0
12:45 PM 8.87 18.64 327.3 13.73 28.81 0 0
1:00 PM 7.742 20.92 319.5 13.14 29.39 0 0
1:15 PM 7.17 20.62 318.3 12.54 29.62 0 0
1:30 PM 7.012 19.34 322.2 11.95 29.95 0 0
1:45 PM 6.237 20.48 318.9 11.35 30.37 0 0
2:00 PM 7.619 16.22 324.5 13.14 30.57 0 0
2:15 PM 7.393 16.78 326.3 13.14 30.5 0 0
2:30 PM 6.62 18.76 317.6 11.95 30.87 0 0
2:45 PM 7.168 17.8 315.9 13.14 31.04 0 0
3:00 PM 7.232 18.53 318.9 11.95 31.21 0 0
3:15 PM 7.826 17.19 326.1 12.54 31.13 0 0
3:30 PM 6.944 18.1 312.3 11.95 31.12 0 0
3:45 PM 6.879 18.21 316.8 11.35 30.82 0 0
4:00 PM 6.39 18.18 323.8 10.16 30.4 0 0
4:15 PM 6.133 19.24 319.7 10.16 29.75 0 0
4:30 PM 6.732 17.11 323.5 10.76 29.09 0 0
4:45 PM 6.738 13.44 324 10.76 28.91 0 0
5:00 PM 6.297 15.27 321.8 11.35 28.52 0 0
5:15 PM 6.857 14.97 326 11.95 28.23 0 0
5:30 PM 6.954 13.68 326.1 12.54 28.01 0 0
5:45 PM 6.13 14.44 322.4 10.16 27.81 0 0
6:00 PM 5.634 11.83 322.9 9.56 27.53 0 0
6:15 PM 5.195 15.05 320.4 8.97 27.25 0 0
6:30 PM 5.598 16.14 317.4 9.56 27.04 0 0
6:45 PM 4.778 16.71 314.5 8.97 26.74 0 0
7:00 PM 5.43 18.21 326.2 9.56 26.62 0 0
7:15 PM 6.005 19.05 327.2 10.76 26.43 0 0
7:30 PM 6.946 14.44 326.9 11.95 26.06 0 0
7:45 PM 5.45 23.72 323.1 11.35 25.84 0 0
8:00 PM 6.656 11.69 326.4 9.56 25.42 0 0
8:15 PM 5.246 19.23 321.7 9.56 25.28 0 0
8:30 PM 4.861 19.93 325.9 10.16 25.07 0 0
8:45 PM 6.64 12.19 328.2 10.16 24.86 0 0
9:00 PM 5.84 11.03 323.1 8.97 24.62 0 0
9:15 PM 5.489 18.21 326.3 8.97 24.46 0 0
9:30 PM 6.364 10.88 325.7 8.97 24.15 0 0
9:45 PM 4.988 15.03 316 8.97 23.59 0 0

10:00 PM 5.556 12.26 322 8.37 23.61 0 0
10:15 PM 4.023 14.51 313.6 7.182 23.22 0 0
10:30 PM 5.286 12.08 320.7 8.97 23.08 0 0
10:45 PM 5.113 9.78 320.1 7.778 22.92 0 0
11:00 PM 4.915 9.93 318.6 7.182 22.63 0 0
11:15 PM 4.436 12.89 308.7 6.587 22.34 0 0
11:30 PM 4.27 12.8 314.3 6.587 22.15 0 0
11:45 PM 4.192 12.36 315.4 7.182 21.96 0 0
12:00 AM 3.768 13.03 311.7 5.395 21.76 0 0



AZR - Chicago Plant
December 11, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
Average 

Wind Speed 
(mph)

Gust Speed 
(mph)

Average 
Wind 

Direction

Variance in 
Wind 

Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:00 AM 6.787 16.09 248.1 11.95 26.34 0 0
12:15 AM 7.389 16.64 249.2 12.54 26.38 0 0
12:30 AM 6.19 16.74 250 11.95 26.32 0 0
12:45 AM 6.38 16.37 246.1 11.95 26.24 0 0
1:00 AM 7.49 15.01 251.9 13.14 26.07 0 0
1:15 AM 6.904 16.84 248.4 11.35 25.92 0 0
1:30 AM 6.215 16.4 250.3 10.76 25.83 0 0
1:45 AM 5.828 15.46 247 10.76 25.7 0 0
2:00 AM 6.13 15.32 242.8 11.95 25.68 0 0
2:15 AM 7.069 15.23 244.3 11.35 25.66 0 0
2:30 AM 7.194 15.6 245.8 13.14 25.71 0 0
2:45 AM 7.075 16.03 243.7 13.14 25.83 0 0
3:00 AM 6.877 16.03 247.4 11.95 25.95 0 0
3:15 AM 7.393 14.35 250 11.95 26.16 0 0
3:30 AM 6.323 15.7 247 10.76 26.16 0 0
3:45 AM 6.408 17.74 252.6 11.35 26.02 0 0
4:00 AM 6.805 15.76 246.9 12.54 25.84 0 0
4:15 AM 5.973 19.97 250 11.35 25.58 0 0
4:30 AM 5.725 14.39 261.2 10.76 25.52 0 0
4:45 AM 5.884 16.06 245.4 10.16 25.65 0 0
5:00 AM 5.536 16.74 234.2 9.56 25.55 0 0
5:15 AM 4.911 18.19 236 8.37 25.5 0 0
5:30 AM 5.318 15.29 242.9 10.16 25.51 0 0
5:45 AM 5.89 15.58 243.7 10.16 25.49 0 0
6:00 AM 6.464 15.15 244.7 11.35 25.36 0 0
6:15 AM 6.257 16.24 248.7 10.76 25.13 0 0
6:30 AM 6.442 15.24 253.7 10.76 25.04 0 0
6:45 AM 7.059 15.84 253.2 11.95 25.06 0 0
7:00 AM 7.538 14.65 253.6 14.93 25.09 0 0
7:15 AM 6.676 15.36 254.2 13.14 25.17 0 0
7:30 AM 7.556 15.36 257.5 13.73 25.52 0 0
7:45 AM 7.041 15.45 259.1 13.14 25.93 0 0
8:00 AM 7.436 14.73 258.3 12.54 26.34 0 0
8:15 AM 7.627 14.45 258.2 13.14 26.78 0 0
8:30 AM 7.081 15.53 261.7 13.14 27.37 0 0
8:45 AM 8.23 15.55 261.7 13.73 28.06 0 0
9:00 AM 7.697 15.28 267.8 13.14 28.57 0 0
9:15 AM 8.18 15.97 270.5 15.52 29.27 0 0
9:30 AM 7.937 16.92 282.4 14.33 30.27 0 0
9:45 AM 9.21 12.89 287.6 13.73 30.89 0 0

10:00 AM 9.7 14.02 288.5 16.12 31.15 0 0
10:15 AM 8.74 13.9 291.2 13.14 31.72 0 0
10:30 AM 7.718 16.77 284.3 13.73 32.38 0 0
10:45 AM 8.93 17.75 295.9 14.33 33.02 0 0
11:00 AM 7.734 19.33 285.5 11.95 33.29 0 0
11:15 AM 7.309 18.33 289.9 11.35 33.93 0 0
11:30 AM 8.27 15.28 291.7 12.54 34.16 0 0
11:45 AM 8.61 15.76 287.5 14.93 34.69 0 0
12:00 PM 9.03 12.83 288.1 14.93 35 0 0
12:15 PM 8.89 15.5 281.7 14.33 35.37 0 0



AZR - Chicago Plant
December 11, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
Average 

Wind Speed 
(mph)

Gust Speed 
(mph)

Average 
Wind 

Direction

Variance in 
Wind 

Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:30 PM 7.802 15.93 282.7 12.54 35.75 0 0
12:45 PM 7.476 19.2 277.7 11.35 36.2 0 0
1:00 PM 7.208 15.72 292 11.35 36.47 0 0
1:15 PM 6.384 21.54 285.4 10.16 37.46 0 0
1:30 PM 7.554 21.11 271.4 12.54 37.37 0 0
1:45 PM 6.545 22.93 263.5 10.76 38.21 0 0
2:00 PM 6.247 22.18 282.4 9.56 38.49 0 0
2:15 PM 5.735 17.29 283.3 10.16 38.64 0 0
2:30 PM 5.448 24.96 269.2 8.37 38.74 0 0
2:45 PM 5.862 18.06 273.3 9.56 38.9 0 0
3:00 PM 4.561 21.68 275.3 7.778 39.04 0 0
3:15 PM 4.381 17.33 282.6 6.587 38.8 0 0
3:30 PM 3.625 16.29 275.3 5.991 38.77 0 0
3:45 PM 2.998 18.79 256.3 4.8 37.85 0 0
4:00 PM 2.381 11.36 243.9 3.608 37.3 0 0
4:15 PM 2.088 14.62 246.8 4.204 36.79 0 0
4:30 PM 2.513 10.36 257.8 4.204 36.31 0 0
4:45 PM 1.513 11.3 243.8 3.013 35.83 0 0
5:00 PM 0.387 32.73 255 1.611 35.81 0 0
5:15 PM 4.226 17.31 77.02 6.587 34.95 0 0
5:30 PM 3.501 10.79 91 5.395 34.33 0 0
5:45 PM 3.267 14.01 115.6 5.395 34.26 0 0
6:00 PM 3.135 13.26 131.1 4.8 34.24 0 0
6:15 PM 2.953 12.09 152.6 4.204 33.85 0 0
6:30 PM 2.056 17.96 133.9 4.204 33.64 0 0
6:45 PM 2.864 17.5 104.8 4.204 33.23 0 0
7:00 PM 3.163 8.25 124.5 4.204 33.01 0 0
7:15 PM 3.016 12.89 119.4 4.8 33.24 0 0
7:30 PM 3.87 15.82 120.7 5.395 32.91 0 0
7:45 PM 4.927 15.05 161.2 7.182 33.29 0 0
8:00 PM 4.397 12.44 135.3 6.587 32.98 0 0
8:15 PM 3.612 20.68 140.7 5.395 32.48 0 0
8:30 PM 2.967 27.9 164 5.991 32.07 0 0
8:45 PM 3.929 15.71 153 5.991 31.69 0 0
9:00 PM 4.227 11.58 160.2 7.182 31.49 0 0
9:15 PM 3.63 17.96 148.3 5.991 31.28 0 0
9:30 PM 4.492 14.56 143.5 7.182 31.41 0 0
9:45 PM 4.067 10.93 130.1 5.395 31.32 0 0

10:00 PM 4.841 10.42 133.4 6.587 31.34 0 0
10:15 PM 4.873 12.9 141.7 7.778 31.4 0 0
10:30 PM 5.673 13.35 152.4 8.97 31.41 0 0
10:45 PM 5.761 14.7 153.5 9.56 31.09 0 0
11:00 PM 5.765 11.17 146.8 8.37 31.05 0 0
11:15 PM 4.77 10.2 138 7.182 31.11 0 0
11:30 PM 5.659 11.65 148.7 8.97 31.08 0 0
11:45 PM 5.012 16.1 153.9 7.778 30.99 0 0
12:00 AM 5.075 18.72 152.9 8.37 30.85 0 0



AZR - Chicago Plant
December 19, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
Average 

Wind Speed 
(mph)

Gust Speed 
(mph)

Average 
Wind 

Direction

Variance in 
Wind 

Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:00 AM 4.652 19.68 180.2 10.16 35.19 0 0
12:15 AM 6.196 18.48 174.4 11.95 35.14 0 0
12:30 AM 5.912 20.36 176.3 11.35 34.71 0 0
12:45 AM 5.157 21.48 184.5 10.16 34.55 0 0
1:00 AM 5.721 20.29 201.4 14.33 34.68 0 0
1:15 AM 5.769 18.15 200.8 11.95 34.97 0 0
1:30 AM 5.636 18.79 194.9 10.16 35.18 0 0
1:45 AM 5.032 22.06 191.6 9.56 35.54 0 0
2:00 AM 4.019 23.76 180.9 8.97 35.39 0 0
2:15 AM 4.843 22.57 196 9.56 35.14 0 0
2:30 AM 5.286 19.06 193.1 10.16 34.97 0 0
2:45 AM 5.035 25.07 189.7 10.16 34.98 0 0
3:00 AM 4.885 19.59 182.9 10.76 34.77 0 0
3:15 AM 4.619 22.78 191.3 11.95 34.74 0 0
3:30 AM 4.737 21.4 189.3 11.35 34.8 0 0
3:45 AM 4.708 17.82 176.7 9.56 34.76 0 0
4:00 AM 5.094 16.92 174.2 8.37 34.83 0 0
4:15 AM 6.122 15.93 171.6 14.33 35.22 0 0
4:30 AM 6.358 15.81 165.5 10.16 35.41 0 0
4:45 AM 6.342 18.51 169.3 10.76 35.62 0 0
5:00 AM 6.039 18.06 165.5 11.95 35.54 0 0
5:15 AM 4.647 20.14 176.2 7.778 35.47 0 0
5:30 AM 5.018 21.62 193.5 9.56 35.97 0 0
5:45 AM 5.201 24.36 192.1 10.76 36.75 0 0
6:00 AM 5.763 19.48 198.5 11.35 37.47 0 0
6:15 AM 5.64 19.57 185.9 11.95 37.79 0 0
6:30 AM 5.919 23.15 186 12.54 37.91 0 0
6:45 AM 5.949 22.4 195.4 12.54 37.87 0 0
7:00 AM 6.213 21.73 196.8 13.14 37.78 0 0
7:15 AM 5.711 20.11 187.8 14.33 37.5 0 0
7:30 AM 5.862 19.81 175.5 10.76 37.19 0 0
7:45 AM 5.832 23.2 181.8 12.54 37.01 0 0
8:00 AM 5.783 18.46 164.8 10.16 37.34 0 0
8:15 AM 5.965 18.6 170.8 12.54 37.37 0 0
8:30 AM 5.314 18.14 174.4 10.16 37.51 0 0
8:45 AM 5.689 18.71 168.1 10.76 37.9 0 0
9:00 AM 5.939 16.58 170.2 10.16 38.05 0 0
9:15 AM 6.873 17.2 171.5 13.14 38.52 0 0
9:30 AM 6.251 19.41 177.2 10.16 39.93 0 0
9:45 AM 7.244 18.31 169.2 13.14 39.91 0 0

10:00 AM 7.496 20.46 168.3 13.73 39.59 0 0
10:15 AM 8.88 16.89 170.5 14.93 40.21 0 0
10:30 AM 8.51 18.56 174.5 16.71 41.07 0 0
10:45 AM 7.109 25.18 186.9 17.9 42.88 0 0
11:00 AM 7.591 21.52 187.4 13.14 44.06 0 0
11:15 AM 7.322 22.64 191 14.93 45.11 0 0
11:30 AM 7.915 22.46 198.7 14.93 46.02 0 0
11:45 AM 8.6 22.34 198.1 17.31 46.1 0 0
12:00 PM 8.43 20.82 193.3 16.12 46.49 0 0
12:15 PM 8.24 22.58 198.2 14.33 46.98 0 0



AZR - Chicago Plant
December 19, 2018 Meteorological Data from AZR Weather Monitor

Time (CDT)
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Wind Speed 
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Gust Speed 
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Direction

Variance in 
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Direction

Average Air 
Temp. (F)

Rain During 
Averaging 

Period (inches)

Total Rain 
for Day

12:30 PM 8.65 24.81 191 14.33 47.37 0 0
12:45 PM 8.33 23.54 191.7 15.52 47.87 0 0
1:00 PM 7.869 25.44 185.1 16.71 47.87 0 0
1:15 PM 7.927 22.88 199.4 14.33 48.41 0 0
1:30 PM 8.1 23.58 186.5 17.9 49.09 0 0
1:45 PM 9.39 18.9 175.4 16.12 49.25 0 0
2:00 PM 8.7 20.75 182.6 16.12 49.39 0 0
2:15 PM 10.09 18.55 170.7 19.1 49.18 0 0
2:30 PM 10.06 22.02 183.2 19.1 48.79 0 0
2:45 PM 9.23 23.74 190.9 19.1 48.54 0 0
3:00 PM 8.84 21.89 179.6 16.12 48.34 0 0
3:15 PM 10.33 21.69 185.2 20.29 48.75 0 0
3:30 PM 9.29 19.39 173.8 16.12 48.86 0 0
3:45 PM 8.95 21.73 179.6 16.71 48.81 0 0
4:00 PM 6.418 25.19 186 17.31 48.3 0 0
4:15 PM 7.194 19.41 177.8 13.73 47.81 0 0
4:30 PM 6.305 20.89 173.4 9.56 47.35 0 0
4:45 PM 7.292 19.19 169.2 13.14 46.92 0 0
5:00 PM 7.438 20.07 181.9 14.33 46.41 0 0
5:15 PM 7.411 19.96 175.6 13.73 45.92 0 0
5:30 PM 6.952 19.15 176.3 12.54 45.46 0 0
5:45 PM 7.049 21.04 177.3 14.93 45.19 0 0
6:00 PM 5.66 22.06 173.7 11.35 44.86 0 0
6:15 PM 6.309 21.74 173.5 11.35 44.77 0 0
6:30 PM 6.354 19.69 171.3 11.35 44.55 0 0
6:45 PM 6.954 20.64 167.5 14.33 44.48 0 0
7:00 PM 8.95 18.78 166.5 17.31 44.72 0 0
7:15 PM 7.558 20.35 165.7 16.12 45.04 0 0
7:30 PM 6.636 21.82 178.3 14.33 45.18 0 0
7:45 PM 6.45 20.61 178.6 11.35 45.19 0 0
8:00 PM 6.515 22.05 182.5 12.54 45.1 0 0
8:15 PM 6.894 21.45 177.8 13.73 44.83 0 0
8:30 PM 8.22 18.79 179.8 18.5 44.84 0 0
8:45 PM 6.412 24.28 179.1 11.95 44.68 0 0
9:00 PM 8.28 18.95 180.1 16.71 45 0 0
9:15 PM 7.393 22.4 196.3 15.52 44.91 0 0
9:30 PM 5.167 20.16 207.9 11.35 44.18 0 0
9:45 PM 5.511 22.53 203.1 10.16 43.79 0 0

10:00 PM 4.744 19.9 209 7.778 43.7 0 0
10:15 PM 5.161 18.57 212.7 8.97 43.72 0 0
10:30 PM 5.588 20.06 201.4 10.16 44.08 0 0
10:45 PM 6.148 20.82 207 12.54 44.41 0 0
11:00 PM 4.531 19.44 210.1 7.778 44.16 0 0
11:15 PM 4.911 19.77 205.3 8.97 44.22 0 0
11:30 PM 4.285 21.48 197.7 7.778 44.11 0 0
11:45 PM 5.068 21.06 194.5 10.16 44.37 0 0
12:00 AM 4.299 20.72 178.7 8.97 44.53 0 0
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