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Introduction

On April 3, 2014, the West Virginia Department of Environmental Protection (WVDEP) issued
General Permit G70-A008 to HG Energy, LLC for the construction of the Long 408/409 natural
gas production well pad (Facility ID No. 103-00080) located in Wetzel County, West Virginia
near Wileyville. As part of a real estate transaction in August 2014, American Energy —
Marcellus, LLC (AEM), an affiliate of American Energy Partners, LP (AELP), acquired ownership
of the Long 408/409 well pad. AEM is planning to make some modifications to the original
permitted process design of this well pad and is filing this modification application to the
WVDEP for approval of the planned modifications at the site.

The current General Permit G70-A009 for the Long 408/409 well pad permits construction of the

following emission units:

Emiistslign E,r::ﬁf'%‘ Emission Unit Description D(;S?cg OI!D Mg’;'p[;t:isti?n
15-118 1E-11E (11) GPU Burners N/A 1.5 MMBtu/hr
128-198 12E-19E (8) Condensate Tanks VRU 210 bbl
208-27S 20E-27E (8) Produced Water Tanks VRU 210 bbl
28S-29S 28E-29E (2) Flash Separator Heaters N/A 1.5 MMBtu/hr
318 31E Backup Flare N/A 35.42 MMBtu/hr
32S 32E Condensate Truck Loading VRU 600 bbl/day
338 33E Produced Water Loading N/A 600 bbl/day
358 35E USA Compressor Engine NSCR 118 Bhp

The proposed process modification will include the following updates to the permitted emission
units:
» Addition of a 1,200 BPD condensate stabilizer with a 0.75 MMBtu/hr burner assembly
(36S/36E)
* Modification of the design capacity on the GPU burners (1S/1E through 11S/11E) from
1.5 MMBtu/hr to 1.0 MMBtu/hr
» Modification of the design capacity on the flash separator heaters (28S/28E and
295/29E) from 1.5 MMBtu/hr to 1.0 MMBtu/hr
» Removal of the backup flare {(originally permitted as 31S/31E) and the Vapor Recovery
Unit (VRU)



= Addition of an enclosed vapor combustor (31S/31E) for control of the storage tanks

* Removal of flashing emissions from the condensate tanks (128/12E-20S/20E)

A process description as modified is detailed in Attachment B. A process flow diagram
reflecting the proposed facility operations is included in Attachment D. Emissions have been
calculated for the new emission units and are included in Attachment |. Finally, an emission unit

data sheet has been completed for all new emission sources (included in Attachment G).



WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF AIR QUALITY
601 57" Street, SE
Charleston, WV 25304

Phone: (304) 926-0475 < www.dep.wv.gov/daq

APPLICATION FOR GENERAL

PERMIT REGISTRATION

CONSTRUCT, MODIFY, RELOCATE OR
ADMINISTRATIVELY UPDATE

A STATIONARY SOURCE OF AIR POLLUTANTS

(i CONSTRUCTION X MODIFICATION L1 RELOCATION
[ ] CLASS Il ADMINISTRATIVE UPDATE

L1 CLASS | ADMINISTRATIVE UPDATE

CHECK WHICH TYPE OF GENERAL PERMIT REGISTRATION YOU ARE APPLYING FOR:

! G10-D-Coal Preparation and Handling
G20-B - Hot Mix Asphalt
G30-D - Natural Gas Compressor Stations
G33-A - Spark Ignition Internal Combustion Engines

[] G35-A- Naturai Gas Compressor Stations (Flare/Glycol Dehydration Unit)

[ | G40-C — Nonmetallic Minerals Processing
[ ] G50-B - Concrete Batch
GB0-C - Class Il Emergency Generator

G65-C - Class | Emergency Generator
X G70-A - Class Il Qil and Natural Gas Production Facility

SECTION I. GENERAL INFORMATION

1. Name of applicant (as registered with the WV Secretary of State’s Office):
American Energy - Marceiius, LLC

2. Federal Employer ID No. {(FEIN):
48-5580354

301 N.W. 63" Suite 600, Oklahoma City, OK 73116

3. Applicant's mailing address: 4. Applicant's physical address:
1220 Long Ridge Read, Wileyville, WV

5. If applicant is a subsidiary corporation, please provide the name of parent corporation: American Energy Partners, LP

6. WV BUSINESS REGISTRATION. |s the applicant a resident of the State of West Virginia? U yes X NO

- IF YES, provide a copy of the Certificate of Incorporation/ Organization / Limited Partnership (one page) including any name
change amendments or other Business Registration Certificate as Attachment A.

- IF NO, provide a copy of the Certificate of Authority / Authority of LLC / Registration (cne page) including any name change
amendments or cther Business Certificate as Attachment A

SECTION Il. FACILITY INFORMATION

preparation plant, primary crusher, etc.}:

Qil and natural gas production facility

7. Type of plant or facility (stationary source) to be constructed, 8a. Standard industrial AND  8b. North American Industry
modified, relocated or administratively updated (e.g., coal Classification

Classification (SIC) code: 1311 System (NAICS) code: 211111

103 - 00080 G70-A009

TLeca2iVER

o - 10. List all current 45CSR13 and other General Permit numbers associated
9. DAQ Plant ID No. {for existing facilities only). with this process (for existing facilities only):

h‘ﬁ ORER! M

WVOFR: Giv OF i JUALTY
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A: PRIMARY OPERATING SITE INFORMATION

11A. Facility name of primary operating site: 12A. Address of primary operating site:
Long 408/409 Mailing: 301 N.W. 63", Suite 600, Oklahoma City, OK 73116

Physical: 1220 Long Ridge Road, Wileyville, WV

13A. Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site? X YES NO

— IF YES, please explain: Lease

— IF NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE.

14A. — For Modifications or Administrative Updates at an existing facility, please provide directions to the present location of the facility from the
nearest state road;

— For Construction or Relocaticn permits, please provide directions to the proposed new site location from the nearest state road. Include 2
MAP as Attachment F.

Route 7 East out of New Martinsville towards Morgantown, Bear right on Route 20 towards Pine Grove, In Pine Grove, left ontc North
Fork C/R 15/17, left onto Baker Run C/R 17, left onto McKIlmmie Ridge C/R 17/1, left on C/R 40, right on lease road.

15A. Nearest city or town: 16A. County: 17A. UTM Coordinates:
. Northing (KM): 14374.7129
Pine Grove Wetzel Easting (KM): 1731.8607
Zone: 17 North
18A. Briefly describe the proposed new operation or change (s) to the facility: 19A. Latitude & Longitude Coordinates (NAD83,

Decimal Degrees to 5 digits):

Modify existing process with a new heated stabilizer, an additional heated low pressure
flash separator and a new enclosed combustor — a complete revised process Latitude: 39.584020
description is included in Attachment B Longitude: -80.675261

B: 1°" ALTERNATE OPERATING SITE INFORMATION (only available for G20, G40, & G50 General Permits}

11B. Name of 1* alternate operating site: 12B. Address of 1 alternate operating site:
Mailing: Physical:
13B. Does the applicant own, lease, have an option to buy, or ctherwise have control of the proposed site? Clves LINO

— IF YES, please explain:

— {FNQ, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE.

14B. — For Modifications or Administrative Updates at an existing facility, please provide directions to the present locaticn of the facility from the
nearest state road;

— For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state road. Inciude a
MAP as Attachment F.
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15B. Nearest city or town: 16B. County: 17B. UTM Coordinates:

Northing (KM):
Easting (KM):

Zone:

18B. Briefly describe the proposed new operation or change (s) to the facility: (1ISlB\bBI-:iaﬁSJ:me'rr?all_g‘e£g::2: t?)ogrg:;:\st;as

Latitude:
Longitude:

C: 2'° ALTERNATE OPERATING SITE INFORMATION (only available for G20, G40, & G50 General Permits):

11C. Name of 2™ altemate operating site: 12C. Address of 2™ alternate operating site:
Mailing: Physical:
13C. Does the applicant own, lease, have an option to buy, or otherwise have control of the proposed site? LIYES [Ino

— IF YES, please explain:

— IF NO, YOU ARE NOT ELIGIBLE FOR A PERMIT FOR THIS SOURCE.

14C. — For Modifications or Administrative Updates at an existing facility, please provide directions to the present location of the facility from the
nearest state road;

- For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state road. Include a
MAP as Attachment F.

15C. Nearest city or town: 16C. County: 17C. UTM Coordinates:
Northing {KM):
Easting (KM):

Zone:

18C. Briefly describe the proposed new operation or change (s) to the facility: 19C. Latitude & Longitude Coordinates
{NAD83, Decimai Degrees to 5 digits):

Latitude:
Longitude:

21. Date of anticipated Start-up if registration is granted:
20. Provide the date of anticipated installation or change:

12(15/2014 111512015

[ If this is an After-The-Fact permit application, provide the date
upon which the proposed change did happen: :

/ /

22. Provide maximum projected Operating Schedula of activity/activities outlined in this application if other than 8760 hours/year. (Note: anything
other than 24/7/52 may result in a restriction to the facility's operation).

Hours per day Days per week Weeks per year Percentage of operation

Page 3of§ Date of Last Application Revision 10/18/2013



SECTION lli. ATTACHMENTS AND SUPPORTING DOCUMENTS

23. Include a check payable to WVDEP — Division of Air Quality with the appropriate application fee (per 45CSR22 and 45CSR13).

24. Include a Table of Contents as the first page of your application package.

All of the required forms and additional information can be found under the Permitting Section (General Permits) of DAQ's website, or requested by
phone

25. Please check all attachments included with this permit application. Plaase refer to the appropriate reference document for an explanation of the
attachments listed below.

X ATTACHMENT A : CURRENT BUSINESS CERTIFICATE

X ATTACHMENT B: PROCESS DESCRIPTION

X ATTACHMENT C: DESCRIPTION OF FUGITIVE EMISSIONS

X ATTACHMENT D: PROCESS FLOW DIAGRAM

X ATTACHMENT E: PLOT PLAN

X ATTACHMENT F: AREA MAP

X ATTACHMENT G: EQUIPMENT DATA SHEETS AND REGISTRATION SECTION APPLICABILITY FORM
X ATTACHMENT H: AIR POLLUTION CONTROL DEVICE SHEETS

X ATTACHMENT I: EMISSIONS CALCULATIONS

X ATTACHMENT J: CLASS | LEGAL ADVERTISEMENT

L] ATTACHMENT K: ELECTRONIC SUBMITTAL
X ATTACHMENT L: GENERAL PERMIT REGISTRATION APPLICATION FEE

[] ATTACHMENT M: SITING CRITERIA WAIVER

X ATTACHMENT N: MATERIAL SAFETY DATA SHEETS (MSDS)
X ATTACHMENT O: EMISSIONS SUMMARY SHEETS
X OTHER SUPPORTING DOCUMENTATION NOT DESCRIBED ABOVE (Equipment Drawings, Aggregation Discussion, efc.}

Please mail an original and two copies of the complete General Permit Registration Application with the signature(s) to the DAQ Permitting Section, at
the address shown on the front page of this application. Please DO NOT fax permit applications. For questions regarding applications or West
Virginia Air Pollution Rules and Regulations, please refer to the website shown on the front page of the application or call the phone number also
provided on the front page of the application.
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Signature
{please use blua Ink} [{ Responslble Official

Name & Title im Cummings, Director - Operations

{please print or type)

Signature
{Mease use bfue ink) Authorized Reprasentative {if applicable) Date

SECTION IV. CERTIFICATION OF INFORMATION

This General Permit Registration Application shall be signed below by a Responsible Official. A Responsible Official is a President, Vice
President, Secretary, Treasurer, General Partner, General Manager, a member of a Board of Directors, or Owner, depending on business
structure. A business may certify an Authorized Representative who shall have authority to bind the Corporation, Partnership, Limited
Liability Company, Association, Joint Venture or Sole Proprietorship. Required records of daily throughput, hours of operation and
maintenarnce, general comespondence, Emission Inventory, Certified Emission Statement, compliance cerlifications and all required
notifications must be signed by a Responsible Official or an Authorized Representative. If a business wishes to certify an Authorized
Representative, the official agreement below shall be checked off and the appropriate names and signatures entered. Any administratively
incomplete or improperly signed or unsigned Registration Application will be returned to the applicant.

FOR A CORPORATION (domestic or foreign
[ certify that | am a President, Vice President, Secretary, Treasurer or in charge of a principal business function of the

corporation
FOR A PARTNERSHIP
| certify that | am a General Partner
FOR A LIMITED LIABILITY COMPANY
X | certify that | am a General Partner or General Manager
EOR AN ASSQCIATION

| certify that | am the President or a member of the Beard of Directors

o

OR A JOINT VENTURE

| certify that | am the President, General Partner or General Manager

FOR A SOLE PROPRIETORSHIP
| certify that | am the Owner and Proprietor

1 hereby certify that (please print or type)
is an Authorized Representative and in thaf capacily shalf represent the interest of the business (e.g., Corporation, Partnership, Limited
Liabifity Company, Association Joint Venture or Sole Proprietorship) and may obligate and legally bind the business. If the business
changes its Authorized Representative, & Rosponsible Official shall notify the Director of the Office of Air Qualify irmmediately, and/or,

mation contained in this General Permit Registration Appfication and any supporting documents appended
knowledge, lrue, accurate and complets, and that all roasonable efforts have been made fo provide the most

I~ /if«/f;//?t

| hereby cerlify that
hereto is, fo the b

Applicant's Name American Energy — Marcellus, LLC

Phone & Fax 405-608-5491
Phone Fax
Email tim.cummings@aep-ip.com

Page 5 of 5
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Attachment A

Business Registration Certificate



Certificate
I, Natalie E. Tennant, Secretary of State of the
State of West Virginia, hereby certify that

AMERICAN ENERGY-MARCELLUS, LLC
Control Number: 9A5GM

a limited liability company, organized under the laws of the State of Oklahoma

has filed its "Application for Certificate of Authority” in my office according to the provisions
of West Virginia Code §31B-10-1002. I hereby declare the organization to be registered as a
foreign limited liability company from its effective date of May 6, 2014, until a certificate of
cancellation is filed with our office.

Therefore, I hereby issue this

CERTIFICATE OF AUTHORITY OF A
FOREIGN LIMITED LIABILITY COMPANY

to the limited liability company authorizing it to transact business in West Virginia

Given under my hand and the
Great Seal of the State of
West Virginia on this day of
May 6, 2014

e E Lyt T

Secretary of State




Attachment B

Process Description with Aggregation Determination



Process Description

The 408/409 well pad is an oil and natural gas exploration and production facility, responsible
for the production of natural gas. Condensate and produced water will also be generated at the
site. A description of the facility process is as foliows: Condensate, gas and water come from
the wellheads(s) to gas production units (GPUs) with 1.0 Million British Thermal Unit per Hour
(MMBtu/hr) burners (1S/1E-11S/11E), where the first stage of separation occurs. The GPUs
separate the well stream flow into a high pressure gas vapor product, while generating a high
pressure natural gas stream and condensed liquid stream. In the second stage of separation,
the liquid streams are routed to the heated (1.0 MMBtu/hr) low pressure flash separators
(28S/28E and 29S/29E) where condensate and produced water are separated. The flash from
the low pressure separators is captured via a flash gas compressor driven by a natural gas-fired
engine (35S/35E) and is routed to the sales gas pipeline. Produced water from the separators is
sent to eight (8) 210-bbl produced water storage tanks (20S/20E-27S/27E). The condensate
from the separators is sent to a 1,200 barrels per day (BPD) condensate stabilizer with a 0.75
MMBtu/hr burner assembly (36S/36E). The condensate stabilizer raises the temperature of the
condensate and drives off light hydrocarbons. These light hydrocarbons are then transferred
under pressure to a natural gas liquids (NGL) tank on site. The depleted condensate stream is
transferred to the eight (8) 210-bbl condensate storage tanks (125/12E-19S/19E). Note that
there are no flash emissions anticipated from the condensate storage tanks due to the depletion
of the condensate stream. These tanks will produce only working and breathing losses.

The natural gas stream will exit the facility for transmission via pipeline. Condensate is
transported offsite via truck, and produced water will be transported via pipeline to a storage
area for subsequent reuse and/or disposal. Working and breathing losses from the 210-bbl
condensate storage tanks and 210-bbl produced water storage tanks will be routed to the on-
site enclosed combustor {(31S/31E) prior to emission to atmosphere. Flashing losses from
condensate are not anticipated. Both condensate and produced water loading emissions
(325/32E-335/33E) will be vented to atmosphere

A process flow diagram reflecting facility operations is included as Attachment D.

This updated process description reflects the following modifications from the original permit

application:



» Addition of a 1,200 BPD condensate stabilizer with a 0.75 MMBtu/hr burner assembly
(36S/36E)

= Modification of the design capacity on the GPU burners (1S/1E through 11S/11E) from
1.5 MMBtu/hr to 1.0 MMBtu/hr

= Modification of the design capacity on the flash separator heaters from 1.5 MMBtu/hr to
1.0 MMBtu/hr

* Addition of an enclosed vapor combustor (31S/31E) for control of the storage tanks

* Removal of the backup flare (originally permitted as 31S/31E) and the Vapor Recovery
Unit (VRU)

* Removal of flashing emissions from the condensate tanks (12S/12E-20S/20E)

Aggqreqgation Determination

Stationary source aggregation asks which pollutant-emitting activities can permissibly be
aggregated into a single stationary source for air permitting purposes. Both the EPA and the
federal courts have had a hand in developing this analysis. First, a “stationary source”’ is
defined as any “building, structure, facility or installation which emits, or may emit any air
poliutant.” The D.C. Circuit court expanded on that definition explaining that the scope of a
source was limited such that “(1) it must carry out reasonably the purposes of PSD; (2) it must
approximate a common sense notion of “plant”; and (3) it must avoid aggregating pollutant
emitting activities that as a group would not fit within the ordinary meaning of “building,”
“structure,” “facility,” or “installation.” Finally, the EPA definitions require that aggregation is

appropriate only if a separate emissions sources meet the following three-prong test:

1. The emission sources belong to a single major industrial grouping (same two-digit
major SIC code);

2. The emission sources are under the commeon control of the same person (or persons
under common control); and

3. The emission sources are located on one or more “contiguous or adjacent’

properties.

Only if all three prongs are met are the air emissions from the aggregated sources evaluated for

major source and Title V applicability.

As WVDEP is aware, there have been many attempts to broaden the scope of this definition,
especially for oil and gas operations. Specifically, some environmental groups have attempted



to incorporate a functional interdependence analysis into the three-prong test. However,
permitting authorities have continually recognized that functional interdependence is not a factor
to be considered within the scope of the three-prong test laid out by EPA in the PSD

regulations.

When EPA promulgated the PSD regulations, it determined that analyzing functional
interdependence would embroil permitting authorities in numerous fine-grained analyses and
that any permitting determination based on functional interdependence would be highly
subjective. EPA aiso noted that aggregating individual operations based on function “severely
strains® the terms “building, structure, facility, and installation.” In an attempt to create
predictability in the permitting process, the EPA chose to incorporate the use of the SIC code in
the analysis. In doing so, the EPA found that the SIC code was broad enough to fully
encompass an activity, but created clear guidance for the analysis. Therefore, the EPA used
the SIC code analysis in lieu of functional interdependence analysis.

The EPA has acknowledged that in some circumstances, operations with different SIC codes
would meet the common sense notion of a plant, and in those circumstances, it is appropriate to
analyze the functional interdependence of the operations. This analysis, also known as the
support facility analysis, is only applicable in situations where operations do not share the same
two-digit major SIC code of 13. Since these activities share the same SIC code, this prong of
the aggregation analysis is met and there is no need to perform a functional interdependence

test.

While functional interdependence is not part of the three-prong aggregation analysis, some
environmental groups have attempted fo incorporate this concept into the “contiguous or
adjacent” prong. While neither the EPA nor the WVDEP have defined what distances require
aggregation of sources, both “contiguous” and “adjacent” clearly cannot the concept of distance.
The issue for oil and gas source aggregation determinations is how close do operations have to

be to be considered “contiguous or adjacent’?

According to the dictionary, contiguous means “being in actual contact; touching along a
boundary or at a point.” Adjacent means “not distance; nearby; having a common endpoint or
border.” Furthermore, the D.C. circuit pointed out that a single stationary source must fall within
the common sense notion of a plant. Oil and gas operations are typically spread across many
miles crossing county lines and would not be considered to be touching or to share a common



boundary. Clearly these types of operations spread over great distances are not contiguous or

adjacent nor do they meet the common sense notion of a plant.

Finally, common control in the oil and gas exploration and production sector is a complex
analysis. While one party may be the operator of a well, that party may not be the sole owner of
that well and may be subject to operational criteria established by other owners in the well.
Additionally, the party or parties who own and operate the well may or may not take full
ownership and control of their share of the gas well. Furthermore, the parties with ownership
interests in the well are likely wholly separate companies from those that own and operate the
midstream compression operations. Therefore, common control may not be established
between any two distinct wells, nor between the wells and the gathering systems that take the

gas to market.

Any stationary source aggregation review for the Long 408/409 Pad should follow the same
analysis outlined above. Long 408/409 will be located in Wetzel County, WV. Long 408/409 will
be operated by American Energy - Marcellus, LLC (AEM).

Several different entities are involved in the production, gathering, and transmission of gas. The
Operators are the parties who drill and operate the wells. The shippers are the owners of the
gas who may or may not be the same entity as the Operator. There are also the parties who
own and operate the gathering system pipelines and compression station called the Gathers.
There are parties that own and operate the gas processing plants and finally the FERC

regulated sales lines.

AEM specifically looked at the operation of Long 408/409 and determined that the production
site should not be aggregated with any other group of wells, specific wells, or other oil and gas
operations in the area. Under the three-prong analysis, the surrounding wells share the same
two-digit major SIiC code of 13 for oil and gas exploration and production. AEM’s analysis of the
SIC code prong determined that the Long 408/409 will share the same SIC code as the wells in

the area.

Under the second prong, the surrounding wells are not under common control with Long
408/409. Long 408/409 is operated by AEM but is owned by more than one company. Through
proprietary agreements, AEM’s operation of Long 408/409 is controlled by the system owners.
The ownership and control of the wells in the area may be distinct for each well. The owners
and operators of the wells each may take their gas in kind and consequently affect the operation



of the wells in which they have an ownership interest. Furthermore, no well is dependent on the
operation of another well, specifically Long 408/409, to function, nor is Long 408/409 dependent
on any specific well to operate. Based on this analysis, AEM concluded that the common

control prong of the aggregation analysis was not met.

Finally, under the third prong, AEM determined that Long 408/409 was not iocated contiguous
with or established a distance under which source aggregation is required, but the terms
“contiguous” or “adjacent’ require analyzing distances between operations. This is generally
agreed that to be considered contiguous two operations must share a common fence line. As
for adjacent, many permitting authorities have acknowledged that operations located more than
a quarter of a mile apart are clearly not adjacent, but operations within a quarter of a mile
require a comprehensive analysis to determine if they meet the common sense notion of a
plant. The nearest well to Long 408/409 is over a quarter mile away; once up and running.
Operations over a quarter mile away are not contiguous or adjacent nor do they meet the
common sense notion of a plant. This analysis led AEM to determine that the third prong of the

aggregation test was not met.



Attachment C

Description of Fugitive Emissions
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10.

11.

12.

13.

Notes for Leak Source Data Sheet

For VOC sources include components on streams and equipment that contain greater than 10% w/w VOC,
including feed streams, reaction/separation facilities, and product/by-product delivery lines. Do not include
certain leakless equipment as defined below by category.

By monitoring frequency, give the number of sources routinely monitored for leaks, using a portable
detection device that measures concentration in ppm. Do not include monitoring by visual or soap-bubble
leak detection methods. "M/Q{M)/Q/SA/A/O" means the time period between inspections as follows:

Monthly/Quarterly, with Monthly follow-up of repaired leakers/Quarterly/Semi-annual/Annually/Other (specify
time period)

If source category is not monitored, a single zero in the space will suffice. For example, if 50 gas-service
valves are monitored quarterly, with monthly follow-up of those repaired, 75 are monitored semi-annually,
and 50 are checked bimonthly (alternate months), with non checked at any cther frequency, you would put
in the category "valves, gas service:” 0/50/0/75/0/50 (bimonthly).

Give the average number of days, after a leak is discovered, that an attempt will be made to repair the leak.

Note the method used: MB - material balance; EE - engineering estimate; EPA - emission factors
established by EPA (cite document used); O - other method, such as in-house emission factor (specify).

Do not include in the equipment count sealless pumps {canned motor or diaphragm) or those with enclosed
venting to a control device. (Emissions from vented equipment should be included in the estimates given in
the Emission Points Data Sheet.)

Volatile organic compounds (VOC)} means the term as defined in 40 CFR [151.100 (s).

A light liquid is defined as a fluid with vapor pressure equal to or greater than 0.04 psi (0.3 Kpa) at 20°C. For
mixtures, if 20% w/w or more of the stream is composed of fluids with vapor pressures greater than 0.04 psi
(0.3 Kpa) at 20 °C, then the fluid is defined as a light liquid.

A heavy liquid is defined as a fluid with a vapor pressure less than 0.04 psi (0.3 Kpa) at 20°C. For mixtures,
if less than 20% w/w of the stream is composed of fluids with vapor pressures greater than 0.04 psi (0.3
Kpa) at 20 °C, then the fluid is defined as a heavy liquid.

LIST CO, H2S, mineral acids, NO, NO2, SO3, etc. DO NOT LIST C02, H2, H20, N2, 02, and Noble
Gases.

Include all process valves whether in-line or on an open-ended line such as sample, drain and purge valves.
Do not include safety-relief valves, or leakless valves such as check, diaphragm, and bellows seal valves.

Do not include a safety-relief valve if there is a rupture disk in place upstream of the valve, or if the valve
vents to a control device.

Open-ended lines include purge, drain and vent lines. Do not include sampling connections, or lines sealed
by plugs, caps, blinds or second valves.

Do not include closed-purge sampling connections.
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General Permit G70-A Registration
Section Applicability Form

General Permit G70-A was developed to allow qualified applicants to seek registration for a
variety of sources. These sources include natural gas well affected facilities, storage tanks,
natural gas-fired compressor engines (RICE), natural gas producing units, natural gas-fired in-
line heaters, pneumatic controllers, heater treaters, tank truck loading, glycol dehydration units,
completion combustion devices, flares, enclosed combustion devices, and vapor recovery
systems. All registered facilities will be subject to Sections 1.0, 2.0, 3.0, and 4.0.

General Permit G70-A allows the registrant to choose which sections of the permit they are
seeking registration under. Therefore, please mark which additional sections that you are
applying for registration under. If the applicant is seeking registration under multiple sections,
please select ail that apply. Please keep in mind, that if this registration is approved, the issued
registration will state which sections will apply to your affected facility.

Section 5 Natural Gas Well Affected Facility X
Section 6 Storage Vessels*
Section 7 Gas Producing Units, In-Line Heaters, Heater Treaters, and Glycol

Dehydration Reboilers X
Section 8 Pneumatic Controllers Affected Facility (NSPS, Subpart 0O0O0) ]
Section 9 Reserved (]
Section 10 Natural gas-fired Compressor Engine(s) (RICE) ** X
Section 11 Tank Truck Loading Fagility *** X
Section 12  Standards of Performance for Storage Vessel Affected Facilities

(NSPS, Subpart 0000) X
Section 13 Standards of Performance for Stationary Spark Ignition Internal

Combustion Engines (NSPS, Subpart JJJJ)
Section 14  Control Devices not subject to NSPS, Subpart 0000 4
Section 15 National Emissions Standards for Hazardous Air Pollutants for Stationary

Reciprocating Internal Combustion Engines (40CFR63, Subpart ZZZ2) ]
Section 16  Glycol Dehydration Units L]
Section 17  Dehydration Units With Exemption from NESHAP Standard,

Subpart HH § 63.764(d) (40CFR63, Subpart HH) L]
Section 18  Dehydration Units Subject to NESHAP Standard, Subpart HH

and Not Located Within an UA/UC (40CFR63, Subpart HH) ]
Section 19 Dehydration Units Subject to NESHAP Standard, Subpart HH

and Located Within an UA/UC (40CFR63, Subpart HH) O

*  Applicants that are subject to Section 6 may also be subject to Section 12 if the applicant is subject to
the NSPS, Subpart O00Q control requirements or the applicable control device requirements of
Section 14.

** Applicants that are subject to Section 10 may also be subject to the applicable RICE requirements of
Section 13 and/or Section 15.

*** Applicants that are subject to Section 11 may also be subject to control device requirements of
Section 14.

Page 1



that will be part of this permit application review, regardless of permitting status)

Emission Units Table
{includes all emission units and air pollution control devices

Emission | Emission Emission Unit Description Year Installed/ | Design Type® and Date | Control Device *
Unit ID" | Point ID? Modified Capacity of Change
18-118 | 1E-11E Eleven (11) GPU Burners 2014 1.0 Construction / N/A
MMBtu/hr 2014
each
125-19S | 12E-19E |  Eight (8) Condensate Tanks 2014 210bbl | Construction/ | Enclosed Vapor
each 2014 Combustor
208-27S | 20E-27E | Eight (8) Produced Water Tanks 2014 210 bbl Construction / Enclosed Vapor
each 2014 Combustor
285-29S | 28E-29E | Two (2) Flash Separator Heaters 2014 1.0 Modified / 2014 NA
MMBtu/hr
each
308 30E Fugitive Emissions 2014 N/A Construction / NA
2014
318 31E Enclosed Vapor Combustor 2014 35.42 New /2014 NA
MMBtu/hr
328 32E Condensate Truck Loading 2014 600 Construction / NA
BBL/Day 2014
338 33E Produced Water Truck Loading 2014 600 Construction / NA
BBL/Day 2014
345 34E Haul Roads 2013 N/A Construction / Dust Control /
2013 Water / Chip Seal
358 35E USA Compressor Engine 2014 118 Bhp Construction / NSCR
2014
36S 36E Condensate Stabilizer Heater 2014 0.75 New /2014 NA
MMBtu/hr

! For Emission Units (or Sources) use the following numbering system:1S, 28, 35,... or other appropriate designation.
2For Emission Points use the following numbering system:1E, 2E, 3E, ... or other appropriate designation.

® New, modification, removal

Control Devices use the following numbering system: 1C, 2C, 3C,... or other appropriate designation.

*For

Page 1




NATURAL GAS WELL AFFECTED FACILITY DATA SHEET

Complele this data sheet if you are the owner or operator of a gas well affected facility for which
construction, modification, or reconstruction commenced after August 23, 2011. This form must be
completed for natural gas well affected facilities regardless of when flowback operations occur (or have

occurred).

Please provide the APl number(s) for each NG well at this facility:

47-103-02887

47-103-02880

47-103-02888

47-103-02881

47-103-02889

47-103-02882

47-103-02890

47-103-02883

47-103-02881

47-103-02878

47-103-02879

Note: This is the same API well number(s) provided in the well completion notification and as provided to the
WVDEP, Office of Oil and Gas for the well permit. The API number may be provided on the application
without the state code (047).

Every oil and gas well permitted in West Virginia since 1929 has been issued an API (American Petroleum Institute)
number. This API is used by agencies to identify and track oil and gas wells.

The API number has the following format: 047-601-00001

Where,

047 = State code. The state code for WV is 047.

00! = County Code. County codes are odd numbers, beginning with 001 (Barbour) and continuing to 109
(Wyoming).

00001 = Well number. Each well will have a unique well number.

Page 2




G70-A Oil and Natural Gas Production Facilities
Instructions and Forms

NATURAL GAS FIRED FUEL BURNING UNITS
EMISSION DATA SHEET

Complete the information on this data for each Gas Producing Unit(s), Heater Treater(s), and in-line heater(s) at the
production pad. Reboiler information should be entered on the Glycol Dehydration Emission Unit Data Sheet.

Year Type’ and Design Heat Fuel Heating
Emission Emission | Emission Unit Description Installed/ Date of Control Input s Value
Unit ID#' | PointID# | (Manufacturer/ Model %) | Modified Change Device' (mmBtu/hr) (Btw/scf)®
18-118 1E-11E GPU Burners 2014 M/()Z%?:d NA 1.0 1,285
288-208 28E-29E Flash Separator Heaters 2014 %02%1?:‘1 NA 1.0 1,285
Condensate Stabilizer New /
368 36E Monir 2014 2014 N/A 0.75 1,285

! Enter the appropriate Emission Unit (or Sources) identification numbers for each fuel burning unit located at the production pad. Gas Producing Unit
Burmners should be designated GPU-1, GPU-2, etc. Heater Treaters should be designated HT-1, HT-2, etc. Heaters or Line Heaters should be designated
LH-1, LH-2, etc. For sources, use 18, 25, 35...or other appropriate designation. Enter glycol dehydration unit Reboiler Vent data on the Glyeol
Dehydration Unit Data Sheet.

Enter the appropriate Emission Point identification numbers for each fuel burning unit located at the production pad. Gas Producing Unit  Bumers
should be designated GPU-1, GPU-2, etc. Heater Treaters should be designated HT-1, HT-2, ete. Heaters or Line Heaters should be designated LH-1,
LH-2, etc. For emission points, use 1E, 2E, 3E...or other appropriate designation.

New, modification, removal

Complete appropriate air poilntion control device sheet for any control device.

Enter design heat input capacity in mmBtwhr,

Enter the firel heating value in Btu/standard cubic foot.

@ o e W



G70-A Oil and Natural Gas Production Facilities

Instructions and Forms

NATURAL GAS-FIRED COMPRESSOR ENGINE (RICE)

EMISSION UNIT DATA SHEET
Complete this section for any natural gas-fired reciprocating internal combustion engine.
Emission Unit {Source) ID No.! 358
Emission Point ID No. 2 35E
USA Compressor Engine/
Engine Manufacturer and Model 5161 G8.3/H302
Manufacturer’s Rated bhp/rpm 118 HP / 1800 RPM
Source Status’ New
Date Installed/Modified/Removed* 2014
Engine Manufactured/Reconstruction Date’ 11/03/2008
Is this engine subject to 40CFR60, Subpart
1311? Yes
Is this a Certified Stationary Spark Ignition
Engine according to 40CFR60, Subpart JJJJ?
Yes or No)® No
Is this engine subject to 40CFR63, Subpart
ZZZZ? (yes or no) Yes (J1JJ only)
Engine Type’ RB4S
APCD Type® NSCR
Fuel Type’ PQ
Engine,
Fuel and H,S (g1/100 scf) N/A
COHII)busﬁon Operating bhp/rpm 118 HP / 1800 RPM
ata
BSFC (Btu/bhp-hr) 8,924
Fuel throughput (f*/hr) 819.48
Fuel throughput (MMft*/yr) 7.18
Operation (hrs/yr) 8,760
Reference'® Potential Emissions'! Ibs/hr tons/yr lbsthr tons/yr Ibs/hr tons/yr
MD NOx 0.52 228
MD Co 1.04 4.56
MD vocC (.26 1.14
AP SO, <0.01 <(.01
AP PM ;g 0.02 0.09
AP Formaldehyde 0.02 0.09
MRR" Proposed Monitoring:
Proposed
Recordkeeping:
Proposed Reporting:

Instructions for completing the Engine Emission Unit Data Sheet:
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Enter the appropriate Emission Unit (Source) identification number for cach natural gas-fueled reciprocating internal combustion compressor/generator

engine located at the production pad. Multiple compressor engines should be designated CE-1S, CE-28, etc. or other appropriate designation. Generator

engines should be designated GE-15, GE-28, efc. or other appropriate designation. If more than three (3) engines exist, please use additional sheets,

For Emission Points, use the following numbering system: 1E, 2E, etc. or other appropriate designation.

Enter the Source Status using the following codes: NS = Construction of New Source (installation); ES = Existing Source; MS = Modification of

Existing Source; and RS = Removal of Source

Enter the date (or anticipated date) of the engine’s installation (construction of source), modification or removal,

Enter the date that the engine was manufactured, modified or reconstructed.

Is the engine a certified stationary spark ignition intemal combustion engine according to 40CFR60 Subpart JIJJ. If so, the engine and control device

must be operated and maintained in accordance with the manufacturer’s emission-related written instructions. You must keep records of conducted

maintenance to demonstrate compliance, but no performance testing is required. If the certified engine is not operated and maintained in accordance

with the manufacturer’s emission-related written instructions, the engine will be considered a non-certified engine and you must demonstrate

compliance according to 40CFR§60.4243a(2)(i) through (iif), as appropriate. Provide a manufacturer’s data sheet for all engines being registered and

a manufacturer’'s EPA certification of conformity sheet.

Enter the Engine Type designation(s) using the following codes: LB2S = Lean Bumn Two Stroke, RBAS = Rich Bumn Four Stroke, and LB4S =Lean

Burn Four Siroke.

Enter the Air Pollution Control Device (APCD) type designation(s) using the following codes: NSCR = Rich Bum & Non-Selective Catalytic

Reduction, PSC = Rich Bum & Prestratified Charge, SCR = Lean Burn & Selective Catalytic Reduction, or CAT = Lean Burn & Catalytic Oxidation

Enter the Fuel Type using the following codes: PQ = Pipeline Quality Natural Gas, or RG = Raw Natural Gas

Enter the Potential Emissions Data Reference designation using the following codes. Attach all referenced data to this Compressor/Generator Data

Sheet(s). Codes: MD = Manufacturer’s Data, AP = AP-42 Factors, GR = GRI-HAPCale™ |, or OT = Other (please list}
Enter each engine’s Potential to Emit (PTE) for the listed regulated pollutants in pounds per hour and tons per year. PTE shall be calculated at
manufacturer’s rated brake horsepower and may reflect reduction efficiencies of listed Air Pollution Control Devices. Emergency generator engines
may use 500 hours of operation when calculating PTE. PTE data from this data sheet shall be incorporated in the Emissions Summary Sheet as
Attachment O.
Please propose monitoring, recordkeeping, and reporting in order to demonstrate compliance with the operation of this engine operation and associated
air pollution contro! device. Include operating ranges and maintenance procedures required by the manufacturer to maintain the warranty.
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AIR POLLUTION CONTROL DEVICE
Vapor Combustion Control Device Sheet

Complete this vapor combustion control device sheet for each enclosed combustion device, flare, thermal oxidizer, or
completion combustion device that is located at the natural gas production pad for the purpose of thermally destructing
waste gas to control emissions of regulated pollutants to the armosphere.

IMPORTANT: READ THE INSTRUCTIONS ACCOMPANYING THIS FORM BEFORE COMPLETING.

General Information

1. Control Device ID#: 318 2. Installation Date: 2014

K New

3. Maximum Rated Total Flow Capacity: | 4. Maximum Design Heat Input:
200,000 scfd 18.42 MMBtw/hr

5. Design Heat Content:

2.200 BTU/scf

Control Device Information

6. Select the type of vapor combustion control device being used: Enclosed Combustion Device

[ Elevated Flare (] Ground Flare [] Thermal Oxidizer [ ] Completion Combustion Device

7. Manufacturer: National Oilwell Varco

Model No.: MEV(C200

8. Hours of operation per year: 8,760

(Emission Point ID#: 12E-27F)

9. List the emission units whose emissions are controlled by this vapor combustion control device;

10. Emisgion Unit ID# Emission Source Description: Emission Unit ID# Emission Source Description:
12E-19E Eight Condensate Tanks
20E-27E Eight Produced Water Tanks

If this vapor combustor controls emissions from more than six emission units, please attach additional pages.

. 12. Flare R 14. Was the design
11. Assist Type Height 13. Tip Diameter per §60.18?
_g Steam - Q Air - [ ] Pressure - Non - i AN XYes [INo
Waste Gas Information
15. Maximum waste gas 16. Heat value of waste gas 17. Temperature of the 18. Exit Velocity of the
flow rate (scfin): stream (BTU/t3) emissions stream (°F) emissions stream (fi/s)
139.6 1,285 @1,400-2,100 NA

19. Provide an attachment with the characteristics of the waste gas stream to be burned.




Pilot Information

22, Fuel flow rate to

20, Type/Grade 21. Number of pilot pilot flame per pilot

23. Heat input per 24. Will automatic re-

of pilot fuel: lights: (scf/hr): pilot (BTU/hr): ignition be used?

Natural gas Continuous pilot

[1Yes [J No

25. If automatic re-ignition will be used, describe the method:

26. Describe the method of controlling flame:

27. Is pilot flame equipped with a monitor 28. If'yes, what type? [ ] Thermocouple [] Infra-Red [_] Ultra Violet

to detect the presence of the flame?

[ Camera with monitoring control room [} Other, describe:

X Yes [] No
. 31. Manufacturer’s Guaranteed
Q,
29. Pollutant(s) Controlled 30. % Capture Efficiency Control Efficiency (%)
vocC 98 98
voC 98 98

32. Has the control device been tested by the manmfacturer and certified?

33. Describe all operating ranges and maintenance procedures required by the manufacturer to maintain warranty:

34, Additional Information Attached? > YES [I~No

Please attach a copy of manufacturer’s data sheet.
Please attach a copy of manufacturer’s drawing.
Please attach a copy of the manufacturer s performance testing.

If any of the requested information is not available, please contact the manufacturer.
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CLIENT: American Energy Partners, LP

SUBJECT: Mission Enclosed Vapor Combustor (MEVC200)

NOV PROPOSAL: H-14100-14-200 Rev.2

0 5/19/14 ™W RC PM Quotation
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Confidential: The copyright in this work is vested in National Oilwell Varco L.P. It must not be reproduced whole or in part or used for
lendering or manufacturing purposes except under agreement or with the consent in writing of NOV, and then only on condition that
this notice is included in any such reproduction.
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S warsomas owwst. vasco
NOV No: H-14100-14-200 Rev.2

1 COMMERCIAL AND TECHNICAL

11 Introduction
In response to your inquiry, NOV is pleased to offer the following proposal for a NOV
Mission Enclosed Vapor Combustor (MEVC). The model MEVC200 is capable of 18.42
MMBTU/HR, Medium Temperature Flares (MTF). NOV Mission offers a full line of reliable
enclosed combustors for the ever changing requirements of today’s regulation filled oil and
gas industry. Mission’s MEVC design incorporates years of experience with tank vapors with
a combustor design which is highly effective, tested and certified “99%? for destruction of
vent emissions from oil and condensate tank batteries, loading operations and storage
facilities. NOV’s stainless steel enclosed flare design is capable of meeting industry
regulations while offering significant cost savings. Scalable to customer application, this flare
is proven throughout the world. The following items will show the advantages and benefits to
incorporating this equipment into the Storage Tank facility:

APPLICATIONS
e Associated gas
Dehydrators
Pipeline blow down
0Oil and condensate loading facilities
Equipment maintenance
Oil and condensate storage tanks

FEATURES AND BENEFITS:
e Meets EPA 40 CFR 60.00 regulations
Remote location solar panel option available
98%+ destruction efficiency (independent 3rd party tested)
Flexible & fully automated and programmable system (additional parameters
optional)
Quad O compliant ready
Special custom application larger units available
Low capital and operating costs
Very high turndown ratio
Scalable flow rates
Field proven design
Only requires 300 btu/ft3 gas to maintain combustion
High Temperature Flares (HTF) with 99.99% DRE are also available




Y mariomAL ORIWELL VARCD
NOV No: H-14100-14-200 Rev.2

Thank you for this opportunity to quote on your combustor needs. Should you have any
questions or concerns regarding the commercial terms, the scope of supply offered, or any
technical points which may need clarification, please feel free to contact NOV at:

Contact : Pete Magnani

Email : pete.magnani@nov.com

Telephone : 1-713-395-5000

Fax : 1-713-395-5001

Address : 10011 Meadowglen Lane, 2™ Floor
Houston, TX 77042
USA
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1.2 Prices

Base Unit Price

Item Description Quantity Unit Price Total Price
(UsD) (USD)
1 MEVC200. Enclosed Vapor Combustor 1 $22,795.00 $22.795.00

Flow > 40-200MSCFD. Inlet Pressure from
20z/in2 mmimum. 20ft height. 47" OD
diameter, and 3" 150¥RF connection. Includes
the Data logging. pressure transmitter in lieu of
pressure switch. and continuous pilot. This
includes 14 25" stack extension. This is a DC
Control Panel unit. All as described in 1.3 belgw

Accessories
Unit Price
Part No. Description {USD)
MEVC200-BP | Stainless Stee] Bird Screen tor MEVC200 $913.00
MEVC200-

KOP Stainless Steel Condensate Knock Out Pot for MEVC200 $1,500.00

MEVC200-WG | Galvanized Steel Wind Guard for MEVC200 Air Intake $417.00
MEVC200-SP | Skid mounted solar panel and battery backup for MEVC200 $3,920.00

Spare Parts

Unit Price

Part No. Description (USD)
MEVC-CP Replacement Conirol Panel for MEVC100 $3,485.00

MEVC-PT Replacement Pressure Transmitter for MEVC200 $535.00

MEVC-TC Replacement Thermocouple for MEVC200 $115.00

MEVC-IC Replacement Ignition Transformer for MEVC200 $360.00

MEVC-IE Replacement Ignition Electrode for MEVC200 $25.00

All prices are quoted Ex-Works manufacturing facility and exclude all taxes, import
duties, freight and/or insurance charges.

1.3 Technical Summary
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1.5

1.5.1

1.5.2

1.53

1.5.4

* Flare Gas Stream: 5.4 MW MTF:
o Type: Enclosed Tank Battery Flare
o Composition: 2200 btu/fi3 gas
o Temperature: Ambient to 100°F +/- 20 deg°F
o Flow Rate: up to 200,000 scfd (based on 2200 BTU /ft3 gas) or 139.6 scfm
o Auxiliary Fuel Requirements N/A
o Burner Size 18.42 million BTU/hr (5.4 MW)
o Inlet Pressure Requirements 2-4 0z/in2 (3.5-7.0 “w.c.)
o Turndown Ratio 5:1
o Data points recorded include combustion temperature, operation pressure, and
run time
* Mechanical:
o Design Wind Speed 100 mph
o Ambient Temperature -20 deg F up to 110 deg F
o Electrical Area Classification General Area Classification (non-hazardous)
o Elevation Up to 3,000 ft ASL — please advise if higher elevation
e Process:
o Smokeless Capacity 100% Sdf
o Operating Temperature 1400 deg F to 2100 deg F (1500 deg F Nominal);
Retention Time 0.3 sec.
o Flare Inlet Pressure 2-4 0z/in2 (3.5-7.0 “w.c.)
o Utilities:
o Pilot Gas Process Gas
o Electricity 24VDC Panel/ 10A (Solar Option) Auxiliary Fuel N/A
o Instrument air/gas 80 psig for valve actuation.
o Emissions:
o Destruction Efficiency: 98% DRE

Delivery
The delivery for the Equipment listed in NOV Scope of Supply is as follows:
e Delivery:
o 2-3 weeks ARO, Ex-Works Chattanooga, TN

Commercial Clarifications/Exceptions

Terms are net 30 days:
* 100% - Upon notice of readiness to ship.

Quoted prices exclude all taxes, import duties, freight and/or insurance charges.
Delivery to be confirmed upon acceptance of purchase order.

NOV Worldwide Terms and Conditions shall apply.
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1.5.7  NOV standard documentation will apply.

1.6 Quotation Validity

Validity is 30 days from the date of this proposal.

1.7 Service

Available upon request.

2 ATTACHMENTS

2.1 NOYV Documents
] NOYV Terms and Conditions




General Arrangement Drawin

A
I
Y

NO, Rev
MEVC200 GAD
24 WEIGHT: 4551.88 SHEET 1 OF |
'



W UTHERS, D LA mﬂmn«mmrmmrmrr

) ] ¢ | ] | 4 ] 2
MEVC | CONRECTION (%) | HEVGHT (A} | RG DD {B) | VESSEL D () | (0 | (B J(Poeam| ) | @ 1 (4 7] % [0} [}
© 1172 FNPT 143 1 | 27 19" G5 3203 [ 18450" | 12 9439 [2075"| 3¢ |3 177 Wk [ & NN | 127 MIN. | 3/8" ANCHOR
100 37 MNPT 196 1/2° 3713 370D 42.715" | 19.375 15 0438" 1355771 22513 1/2" WM. | 6" 1N, | 127 M. | 3/B7 ANCHOR
}A 200 F-150§ RF (M0 /2 ) star 4" 49.550" | 26.000" 2 643" | 51137 | 78 3 172" wei | 6" um. [ 127w, ff 3/8” SACHOR A
M 17 —
272,75 >
EDGE OF L
CONCRETE \ i
1 _ p—— 5§ ——
' 1 5 S, . O . /
K f LY < E i
i' \ ¢ s J/ /— THERMOCOUPLE
R
= ¢
CONCRETE FOOTING DETAIL
C C
i -
- | L
| H
| % .
L
D A ]
1 !
i . i
e e e
MOUNTING RING DETAIL ’ —
P CONTINUCUS PILOT
| el
° 5 CONTROL PANEL
[ i AUTOMATED [
i I VALVE
| (/GRUE}\' / PRESSURE
- : ;/ /7 TRANSDUCER
iy /
$ 3 o Ad,
- ' Tﬁj&%ﬁf -~
bt == Bi
, -\ / £
{ L —»
i ELEVATION DETAIL
-
SEENEEEJ g!!]’f’:s - =
t. GERERAL REPRESENTATION SHOWN, EXACT DETAILS MAY DIFFER SLIGHILY.

) P ,f\; 1 | enGiNeER o 208 Ko, -

U FROJECTION ﬁ’, ST [ omm o [ USED O . ’ ’ ; PR i G
80 KOT SCALE, -] © NATIONAL OILWELL YARCOD
I DOUBY ASK

LINEAR TOLERANCES (U.0.5.)
BEC. PLACE ~ NONE i 1/873] b R
) - TEL. 1{713)395-5000 FAX: 1(713)365~5001 o
X | tnm oy
- XX & /A i
- £ /A - TE
e ; = ENCLOSED VAPOR COMBUSTOR

Hlouevsos 5 res o] MEVC20 / MEVCT00 / MEVC200 H
] INSPECTION DETAILS 01 FOR REVIEW o 12/M/2013 | L | RC | ®R
|braewsioL pmsuaL T o0 PEV_ [BESCRIPTON s Tore [om | wp | ommnc wo | MEVC- A= 300 [ o] 1T Ja

& CONIOENTW. Tt SOCUENT SoCToers RADE SESAET INTOMANGY QWD FY NIV THES DOOMEN" A0 TJ CONTENTS JUSK W FRCNY SUTOWDET, T RURGTED NEESY mﬂFﬂﬁmm—mmmmrmwmmmmmmumm.nmm
mmtnmmmﬁswimmm!r WIH FESPECT 0 Tk P00 WL TIMAN W PEPFETLI, WAL DORTSSLY AILCGSED BY RSITTEN AUTHORIATGON fTasr wov




Anchor Analysis

272.75" (24083

Kd= 1.0
= 140.0 mph
= 0.85
Cf= 0.8
Af = 78.5 fir2
Weight = 1600.0 Ib
Ps height = 15.00 fi
Moverturing = 34350 fi*lb
Base = 2.83 #, sqr
S*Mresisting = 2037.6 ft*lb
Uplift = 11418.C Ib
Down Farce = 12218.C b
Vmax = 22800 b
Bolt C.L. Diameter = 401t
# Bolis = 24.0
Tholt = 14313 Ib LRFD
Vholt = 95.4 b LRFD
From Simpson Anchor Designer use (24) 3/8" x 2-1/2" Embed Strong Bolt 2
OR 3/8" SET XP epoxy bolts w/ 4" min. embed

*CONCRETE FOOTING BY OTHERS.




Attachment |

Emissions Calculations




American Energy Partners
Permit# 103-00080 Modification
Long 408/409 Well Pad

Emissions Summary

Original Permit

Difference for

Pollutant Ad New Emissions Ad

(tpy) (tpy) {tpy)

NOx 8 13.24 5.24

Co 12.95 13.77 0.82

S02 0.05 0.07 0.02

PM Total 1.56 0.92 -0.64

vOC 29.42 23.22 -6.20
GHG (CO2e) 11,113 14116.20 3003.20

Total HAPs 1.39 0.32 -1.57
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CERTIFICATE OF ANALYSIS
Number : 2013020191-001A

W 7 o 4

Gas Ahalytical Services

Chuck Honaker

PQ Box 1028

Bridgeport, WV 26330
Field:. HG Energy Report Date:
Station: Production Unit 402 Sample Of:
Station No.: Sample Date:
Sample Point: Welhead Sample Conditions:
Cylinder #: GAS PO/ Ref. No.:
Comments:

e ANALYTICAL DATA ..

T Mol% | Wi% LV%

Nitrogen NIL NIL
Methane 0.264 0.679
Carbon Dioxide 0.011 0.009
Ethane 1.861 3.085
Propane 5.070 6.572
iso Butane 3.018 3.523
n-Butae 8.977 10,102
isoc Pentane 8.037 8.452
n-Pentane 9.468 0,869
i-Hexanes 6.547 6.580
n-Hexane 5.447 6.508
Benzene 0.105 0.078
Cyclohexarie 0.830 0:741
i-Heptanes 8.853 6.375
n-Heptane 4.974 4,851
Tolugne 6,731 0.562
j-Octanes 11:633 10:830
n-Octane. 3.020 2.868
*g-Banzene 0113 0.086
#pi;0,&p-Xylene 1.08; 1,360 1.048
-Nonanes 205 4.878 4.347
n-Nonane 058" 1.663 1.535
i-Dacanes 40 4.2689 3.716
N-Decanes 1584~ 1.010 0.924
-Undecanes + 5.265 10.253 8.001
“Totals 100.000 100.000 100.000
~ Caleuylated Values TOTAL c10+
Molecular Weight §2.564 118.409
BTU/Lb. 20799 20440
BTU/CGal. 113997 128930
Cu. Ft. f Gal. At 14,73 Psla, 60°F 25,135 14.984
Lbs, 7 Gal. (Absolute Densily) 54812 6.311¢
Lbs. / Gal. (Weight In Air). 54762 6.3049
Specific Gravity at 60°F (Water=1)  0.6574 0.7571
AP Gravity at 60°F 83.729 55.403

WMethod

GPA-2186.
(MC10)

LAFAYETTE AREA LABORATORY
4790 N.E. EVANGELINE THRUWAY
CARENGRO, LA 70620
PHONE (337) B96-3055
FAX {337) 898-3077

02/2613
Condensate
02/14/2013 16:00
0.00psi @ N.G.

Lab " Date

Page 3¢f 7



CERTIFICATE OF ANALYSIS

o LAFAYETTE AREA LABORATORY
Number: 2013020191-001A 4790 N.E, EVANGELINE THRUWAY
CARENCRO, LA 70520
PHONE (337) 896-3058

Gas Analytical Services FAX (337) BOB-3077
Chuck Honaker
PO Box 1028
Bridgeport, WV 26330
Field: HG Energy Report Date: 02/26/13
Station; Production Unit 402 Sample Of: Condensate
-Statlon No.: Sample Date: 02/14/2013 15:00
Sample Point: Waeflhead Sampie Conditions: 0.00 psi @ N.G,
Cylinder # : GAS PO i Ref. No.:
Cn_mmen_ts:

e e JANALYTICAL DATA e,
Components Mol % W% LV% Method Labs Date
Nitrogen NIL NIL NIL MC10)

Carbon Dioxide 0.021 0.011 0.009
Methane t.362 0.264 0.579
Ethane 4.568 1.661 3.0685
Propane 9.404 5.070 8.572
Iso Bytana 4.284 3.016 3.523
n-Butane 12.752 8.977 10.102
Iso Pentans 0.197 §.037 8.452
n-Pantane 10,835 2468 9.869
Hexanes Plus 47.497 63.496 57,829

100,000 100.000 100.000

] Tota) Hexanes Plus

Molecular Walght =< === === r S mt e e e e e s o e 82.664 110.375
BTU/LE, rmtci i e i i st i i b m e m e D700 20518
BTU/Gal emm s m e e e v e e 113807 123461
Cu. Ft. /Gal. @ 14.73 Psia, 80°F ~oswdawnudan e 2o 25135 20.693
Lbs. / Gal. (Absolute Density) = === =mmw e v s e s can 54812 6.0184
Lbs, / Gal. (Welght IN Alf) = & s & = s m et st i e 5.4752 6.0118
Specific Gravily at 80°F (Water=1) -~~~ emmcccc o 0.6674 0.7219
AP| Gravity @i 80°F ——~- o mimm m s e mm e o we 83,729 .64.516

3

_QAAW"'M

T Data Réviewar ¥
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CERTIFICATE OF ANALYSIS
LAFAYETTE AREA LABORATORY
. N.E.
Number: 2013020191-001A 4780 ééﬂ%ﬂﬁgg‘m‘f
o . ‘PHONE (337) 896-3055
Gas Analytical Services FAX {387) 896:3077
Chuck Honaker
PO Box 1028
‘Bridgeport, WV 26330
Fleid: HG Energy Report Daie: 02/26M3
Station: Production Unit 402 Sample Of: Condensate
‘Btation No.: Sampie Date: 02142013 15:00
Sample Point: Wellhead Sample Condifions: 0.00 psi @ N.G.
Cylinder# ;. GAS PO/ Ref, No.;
Commaeants:
Gompanents Mol % Wit% LV% Wethod Lab Date
. . - Téch: _ Analyred

" ' B GPA-2186 G . :
Nitrogen 0,000 NIL Nil. {MC10)
Carbon Dioxide 0.021 0.011 0.009
Methane 1,362 0.264 0.679
Ethane 4.658 1.661 3.085
Propane 9,494 5.070 6.572
iso Butane 4.284 3.016 3.623
n-Butane 12,762 8.977 10.102
iso Pentane 9.197 8.037 8.462
r-Pentane 10.835 5.468 9.860
Hexanes 11,485 11.994 12,008
Heptanes Plus 368.012 51.602 45.731

100.000 100.000 100.000

Totai Heptanes Plus

Molecular Walght ~== =~ cess mm m s w e s Samnm e 82,564 118.408
BTU/LD, m===mmmmm e mm e e s e e — e 20700 20424
BTU/Gal ~ s s bt e i e e e m == 113097 126431
Cu. Ft./ Gal. @ 14.73 Psla, B0°F =~ =mm = = o= i = e 'me 25,435 19.687
Lbs. / Gal. (Absolute Denslity) == === =~mmmmmmamnm—as 54812 8.1426
Lbs, / Gal. (Weightin Aif) ==m==mmmmmcm e m e B4752 6.1358
Specific Gravity at 60°F (Water = 1) =~ - ~==mswmnnsmns 08574 0.7368
APl Gravity at 80°F =~ m e mmm mm e m e m i e — =~ §3,720 80.554

Page 2 of 7



CERTIFICATE OF ANALYSIS

Number: 2013020191-001A LAF%EEE%E&.’QQ‘%?S@OW
CARENCRO, LA 70620
PHONE {337) 806-3055
Chisck Honaker FAX (337) 896-3077
PO Box 1028
Bridgeport, WV 26330
Field: HG Energy Réport Date: 02/26/13
Station: Production Unit 462 Sample Of: Condensate
Station No.: Sample Date! 02/14/2013 15:00
Sample Point: Welthead Sample Conditions: 0.00 psi @ N.G.
Cylinder#: GAS PO/ Ref. No.:
Comments:
Components Mol % Wi% LV% Method Lab Date
Tech. Analyzed
GPA-2186 cc 02/26/13
Nitrogen 0.000 0.600 0.000 (MC10)
Methane 1.362 0.264 0.57%
Carbon Dioxide 0.021 0011 0.002
Ethahe 4,558 1.661 3.065
Propane 9.494 5, 070 6.572
i-buiane 4.284 3.016 3.523
‘n-Butane 12.752 8.977 10.102
I-Pentane 9.197 8.037 8452
n-Pentans 10.835 0.468 9,869
2.2-dimethylbutane 0.005 0.004 0.003
2,3-dimethylbutane 0.207 0313 0.318
Cyclopentane 0.365 0.313 0.280
2-mathylpentane 3,306 3.468 3.536
3-methylpentana 2.330 2,448 2.455
N-Hexane 5.183 5.447 5.508
2,2-dimethylpentane 0.245 0.207 0.285
Methylcyclopentane 0.443 0.456 0.405.
2 4-dimethyipentane 0.375 0.460 0.465
2.2, 3-trimethytbutane 0.089 0.110 0.108
Benzene 0109 0.10& 0.078
3,3-dimethylpentane 0.182 0224 0.217
Cyclohexans 0.808 0.830 0.711
2-methyltiexane 2.476 3.024 2967
2 3-dimethylpentane 0.792 0.969 0.931
1,1-dimethylcyclopentane 0125 0.160 0.131
3-methylhexane 0.000 0.000 0.000
1.13-dimethyicyclopentane 0.167 0.198 0.178
1,c3-dimethylcyclopsniane 0.339 0404 0.363
3-ethyipentans 0,037 0.045 0.043
1,12-dimethylcyclopentane 0.240 0.284 0.252
2,2, 4-frimethylpentane 0.021 0.032 0.032
N-Heptane 4.077 4.974 4.851
Methyicyclohexane 2,398 2.857 2,477
1.1,3-trimethylpentane 0.162 0222 0.199
2,2-dimethylhexane 0.068 0.096 0.083
1,62-dimethyloyclopentane 0,209 0.2561 0.217
2 5-dimethylhexane 0.207 0413 0.308
2.4-dimethylhexane 0.151 0213 0.202
sthyleyclopentane 0.501 0.597 0510
2,2 3-trimethylpentane 0.031 0.043 0.038
1,i2,cd4-rimethylcyclopentane 0.214 0.289 0.280
3,3«-dimethylhexane 0.010 0.0156 0.014
1,12,c3-trimethyleyclopentane 0.042 0,057 0.050
2,3 4-timethylpentane 0.037 0.051 0.046

Paga 4 of 7
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CERTIFICATE OF ANALYSIS

LAFAYETTE AREA LABORATORY
4790 MLE. EVANGELINE THRUWAY
CARENGRO, LA 70520
PHOMNE (337) 886-3055

FAX (337} 898-3077
Gas Analytical Services
Chuck Honaker
PO Box 1028
Bridgeport, WV 26330
Field: HG Enargy Report Date: 02/26/13
Station: Production Unit 402 Sample Of: Condensate
Station No.: Sample Date: 02M14/2013 15:00
Sample Point: Welthead Sample Conditians: 0.00psi@ N.G.
Cylinder # ; GAS PO/ Ref. No.:
Comments:
Componénts Mol % Wil LV% Method Lab Date
Tech.  Analyzed,
GPA-2186 " CC 02/26/13
Toluene 0.652 0.731 0.562
2,3-dimethylhexana 0.084 0147 0110
1,1,2-trimethylcyclopentane 0.000 0.000 0.000
2-methylheptane 1.407 1.959 1.873
4-methylhepiane 0.240 0.338 0.316
3,4-diméthylhexane 0.000 0.000 0.000
3-methylhepiane 1.908 2,657 2,508
3-ethylhexans 0.000 0.000 0.000
1.c3-dimethylcyclohexane 0.000 0.000 0.000
1,¢2,t3-timethylcyclopentane 0.000 0.000 0,000
1,c2, t-trimethyloyclopentane 0.000 0.000 0.000
1,td-dimethylcyclohexane 0.618 0.843 0.739
2,2.5-rimethylhexane 0.271 0.420 0.398
1,1-dimathylcyclohexane 0.042 0.080 0.050
1-methyl,13-ethylcyclopentans 0.031 0.040 0.035
1-methyl,03-ethylcyclopentane 0.000 0.000 0.000
1-methyl 12-ethylcyclopentane 0.021 0.027 0.025
2.2, 4-trimethyihexane 0.016 0.027 0.025
1-methyl, 1-ethylcyclopentana 0.016 0.022 0,018
Cycloheptang 0.021 0.022 0.018
N-Octane 2.169 3.020 2.868
1, t2-dimethiylcyclohaxane 0.118 0.18¢ 0.135
Unknowi CO paraffin 0.068 0.105 0.096
1.13-dimethylcyclohexane 0.000 0.000 0.000
1,c4-dimethylcyclohexane 0.000 0.000 0,000
1,62,63-trimethyleyclopentane 0.000 0.000 0,000
lsopropylcyclopentane 0.209 0.286 0.245
2,3,5-trimethylhexane 0.005 0.006 0.003
2,2-dimethylheptane 0.000 0.000 0.G00
2 4-dimathylheptane 0.010 0.017 0,018
1-mathyl,c2-ethylcyclopentane 0.010 0.017 0.014
2,2, 3-frimethylhexans 0.000 0.000 0.000
1,c2-dimethyleyeclohexane 0.073 0.088 0.082
2,6-dimethylheptane 0.016 0.025 0.025
N-Propyleyciopentane 0.000 0.000 0.000
1,£3,c5-trimethylcyclohexane 0.000 0.000 0.000
2,5-dimethylheptane 0.026 0.040 0.035
3,5-dimethylheptane 0.028 0.040 0.035
Ethylcyclohexane 0.287 0.302 0.330
1,1, 3-trimethyloyclohexane 0.073 0.116 0.098
2,3,3-trimethylhexane 0.047 0.077 6.071
3,3-dimethylheptane 0:.126 0.192 0.178
1,1, 4-trimethylcyclohexane 0,167 0.253 0.220
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. LAFAYETTE AREA LABORATORY
CERTIFICATE OF ANALYSIS 4780 N.E. EVANGELINE THALWAY
CARENGHO, LA 70520
. PHONE {337) 896-3056

Number: 2013020191-001A FAX [037) 898-3077
Gas Analytica) Services
Chuck Honaker
PO Box 1028
Bridgeport, WV 26330
Field: HG Energy Report Date: 02/26/13
Statiom: Production Unit 402 Sample Of: Condensate
Station No.: Sample Date: 02/14/2013 15:00
Samplé Point: Wellhead Sample Conditions: 0.00 psi@ N.G.
Cylinder#: GAS PO I Ref. No.:
Commants:
Components ol % Wi% LV% WViethod Lab Date
. . Tech. _ Analyzed
GPA-2186 CcC 02/26/13
Unknown €9 paraffin 0.000 0.000 0.000 (MC10)
2.3 4-trimethylhexane 0.000 0.000 0.000
Ethylbenzene 0.089 0.113 0.088
1,12 t4-trimethyleyciohexane 0.088 0.149 0.128
2,3-dimethylhéptane 0.125 0.194 0.178
1,c3,15-tiimethylcyclohexana 0.016 0.022 0.018
m-Xylene 0.464 0.598 0.462
pXylens 0,464 0.598 0.462
3 4-dimethylheptane 0.016 0.024 0.021
2-methyloctane 0.588 0.940 0.878
4-methyloctahe 0.589 0.940 0.871
Unknown C9 naphihene 0.078 0.118 0.099
3-methyloctans 0.000 0.000 0.000
Unkriown C9 naphthene 0.058 0.092 0.078
Unknown C8 naphthene 0.105 0.157 0.135
1,12,c3-trimethyleyclohexane 0.000 0.000 0.000
1,12,c4-trimethytcyclohexane 0.000 0.000 0.000
dg-Xylensg 0.125 0.184 0.124
1,1.2-trimethyleycloliexane 0,105 0.157 0.131
Unknown 9 naphthene 0.105 0,164 0.139
Unknown C9 haphthens 0.063 0.098 0.085
N-Nohane 1.058 1.653 1.5635
Unknown C10 paraffin 0.026 0.043 0.039
Unknown C10 paraffin 0.000 0.000 0.000
Unknewn C9 naphtheng, 0.084 0.128 0.110
1,62 13-lrimethylcyclohexane 0.018 0.020 0.018
1,c2,c3-trimethylcyclohexane 0.016 0,020 0.018
Unknown G10 paraffin 0.026 0.043 0.039
Unknown C10 paraffin 0.083 0.108 0.096
isopropylbenzens 0.089 D128 0.09¢
2,2-dimsthyloctane 0.016 0.029 0.025
isopropylcyclohexane 0,089 0.138 0.114
Cyclosetans 0.089 0.138 0.110
Unknown C10 paraffin 0.203 0,356 0.323
Unknown C10 paraffin 0.068 0.114 0.103
N-Butyleycloperitane 0.000 0.000 0.000
N-Propylcyclohexane 0.000 0.000 0.000
3,3-dimethyloctane 0.245 0.422 0.381
Unknown C10 paraifin 0.000 0,600 0.000
Uhknown C10 paraffin D.073 0.128 0.114
N-Propylbenzenia 0.000 0.000 0.000
Unknown C10 paraffin 0.068 0.119 0.106
m-Ethyltoluene 0.026 0,038 0.028

Page 6 of 7



CERTIFICATE OF ANALYSIS LAFAYETTE AREA LABORATORY
4780 N.E, EVNACNH%L&EJEZ%UWAY
A\ ; . 1 . CARE| L LA 7
Number: 2013020191-0014 Eitrchyches pobteerd

FAX (337) 806-3077
Gas Analytical Services
Chuck Honaker
PO Box 1028

Bridgeport, WV 26330

Fietd: HG Energy Report Date: 02/26/13
Station: Production Unit 402- Sample OF: Condensate

Station No.! Sample Date: 021472613 16.00
Samiple Point: Wellhead. Sample Conditions: 0.00 psl @ N.G.
Cylinder # : GAS PO I Ref. NO.: '

Comments:

Components Mol % Wit LV% Method Lab Date

N Tech.. Awnalyzed
GPA-2188 cC 0212613

p-Ethyltoluena ¢.000 0.000 0.000

2,3-dimsthyloctane 0.000 0.000 0.000
4-methyinenane 0.073 0.124 0.114
B-methylnonane 0.047 0.083 0.075
1,3;5-tiimethylbenzene 0.141 0.206 0.160
2-methylnonane 0,000 0.000 0.000
3-ethyloctane 0.448 0.778 0.707
o-Ethylioluens 0.188 0.278 0.210
3-methylnonane 0.162 0.278 0.262
Unknown C10 aromatic 0.084 0.137 0.103
Unknown C10 aromatic 0.021 0.038 0.028
Unknown C10 paraffin 0.000 0.000 0.000
Unknown C10 paraffin 0,058 0.097 0.089
Unknown G10 paraffin 0.000 0.000 0,000
1,2 4-trimethylbanzene 0.010 0.018 0.014
terd-Butylbenzéne 0.005 0,009 0.007
Methylcyclooctane 0.005 0.009 0,007
tert-Butyloyclohaxane 0.130 0.21% £8.181
Isobutylcyciohexane 0.031 0.064 0.046
N-Decane 0.584 1.010 0.924
l-Undecanes + 5.285, 10.253 8.001

100.000 100.000 100.000

(A

Data RévfeWer /_
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Chuck Honaker

Gas Analytical Services
PO Box 1028
Bridgeport WV 26330

Certificate of Analysis

Number:

LAFAYETTE AREA LABORATORY
4780 M.E. EVANGEUINE THRUWAY
CARENCRO, LA 70520
PHONE (337)-896-3055
FAX {337) BO6-0077

2030-2013020191-001A

February 25, 2013

Sampie ID: Sampled By: BV - GAS
Station Name: Production Unit 402 Sample Of; Condensate
Station Number : Sample Date: 2/14/2013
Location: HG Energy Sample Condition:
Sample Point: Wellhead PO/ Ref. No:
Cylinder No.: GAS
3 ANALYTICAL DATA
Test WMethod Resuit Unit Lab Date
_Tech.  Analyzed
APl Gravity @ 60°F ASTM-D-5002 71.4 ° AR 02/25/2013
S & W Determination ASTM-D-4007 Vol%
Color VISUAL DARK STRAW -
Shrinkage Factoi ASTM-SHRINK 0.9289 _
Flash Factor 71.4016 Ft¥ S.T.BhL

Commants:

Laboratory Manager

-Quallty Assurance: Theabove analysss are performed in accordance with ASTM, UOP or GPA guidelines for quality assurance,

unless otherwlise stated

Page 1 of 1
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Gas Analytical Services, Inc. Analysis#: 99100
P.0. Box 1028 Run Date:  12/17/2012
Bridgeport, WV 26330-0461 Run Time: 13:44
Phone: (304) §23-0020
FAX: (304) 624-8065 Cylinder#:

FRACTIONAL ANALYSIS

Customer: HG Energy, LLC Sample Date: 12/16/2012
Field: Component Analysis Sample Time: 10:30
Collected By: Bowens
Station: i.S. Hoyt 402 1H Effective Date: 12/16/2012
Meter: Sample Pressure: 76.00 PSIG
Sample Type:  Spot Sample Temp. (°F): N/G
Component MOLY% GPM Analytical Results at Base Conditions {Real)
Methane 75.2859 BTW/SCF (Dry). 1307.9756
Ethane 15.3443 4.09 BTU/SCF (Saturated): 1288.1473
Propang 5.3256 1.48 PSIA: 14.7300
-Butanes 0.7289 0.24 Temperature (°F): 60.00
N-Butane 4.5018 0.47 Z Factar (Dry): 0.99614
I-Pentans 0.3874 0.14 Z Factor {Saturated): 0.89610
N-Pentane 0.3906 0.14
Nitrogen 0.3392 Analytical Results at Contract Conditions (Real)
co2 0.0890 BTU/SCF (Dry): 1307.9756
Oxygen 0.0000 BTU/SCF {Saturated): 1286,1473
Hexanes+ 0.5783 0.26 PSIA: 14.7300
Temperature (°F}. 60.00
Z Factor (Dry): 0.98614
Z Factor (Saturatad): 0.29610
Galculated Specific Gravities
ldeal Grav..  0.7453 Real Grav.. 0.7479
Molecufar Weight 21.5842
Gross Heating Values are Based
on GPA 2145-09, 2172, 2261,
Total: 100.0000 6.70 Compressibility is Calculated using AGA-8.
A je. o a%
(0 e “ S CO - \ u{\*ﬁ"\
o M
(o 'Y ) L{O




Gas Analytical Services, Inc. Analysis#: 99101
P.O. Box 1028 Run Dafe: 12/17/2012
Bridgeport, WV 26330-0461 Run Time: 1328
Phone: (304) 623-0020
FAX: (304) 624-8065 Cylinderi#:
FRACTIONAL ANALYSIS
Customer: HG Energy, LLC Sample Date: 1211512012
Field: Component Analysis Sample Time: 9:40
Collected By Bowers
Station: L.S. Hoyt 402 2H Effective Date: 12115/2012
Meter: Sample Pressure: 87.00 PSIG
Sample Type:  Spot Sample Temp. (°F): N/G
" Component MOL% GPM Analytical Results at Base Conditions (Raal)
Methane 75.7563 BTUISCF (Dry): 1301.6473
Ethane 15.2528 407 BTU/SCF (Saturated): 1279.9282
Propane 5.1763 1.42 PSIA. 14.7300
|-Butane 0.6799 0,22 Temperature (°F). 60.00
N-Butane 1.3354 0.42 Z Factor (Dry): 0.99619
|I-Pentane 0.3822 0.14 Z Factor (Saturated): 0.99615
N-Pentane 0.3638 0.13
Nitrogen 0.3184 Analytical Rosults at Contract Conditions {(Real)
co2 0.0049 BTU/SCF (Dry): 1301.8473
Oxygen 0.0000 BTU/SCF (Saturated): 1279.9282
Hexanes+ 0.6400 0.28 PSIA: 14.7300
Temperature (°F); 60.00
Z Factor (Dry): 0.99618
Z Factor (Saturated): 0.99615
Calculated Specific Gravities
|deal Grav.:.  0.7409 Real Grav.. 0.7434
Molecular Weight: 21.4598
Gross Héating Values are Based
on GPA 2145-09, 2172, 2261.
Total: 100.0000 6.58 Compressibllity is Calculated using AGA-8.




Gas Analytical Services, Inc. Analysis#: 99099
P.O. Box 1028 Run Date:  12/17/2012
Bridgeport wv 26330-0461 Run Time: 13:14
Phone: (304) 623-0020 : .
FAX: (304) 624-8065 Cylinder:

FRACTIONAL ANALYSIS

Customer: HG Energy, LLC Sample Daie: 1211512012
Field: Component Analysis Sample Time: 10:00
Collected By: Bowens
Statiop: L.S. Hoyt 402 3H Effective Date; 12/15/2012
Meter: Sample Pressure: 90.00 PSIG
Sample Typs:  Spot Sample Temp. (°F) N/G
Gomponent MOL% GPM I Analytical Results at Base Conditlons {Real)
Methane 77.2416 BTU/SCF (Dry}): 1266.0459
Ethane 15.0017 4.00 BTU/SCF (Saturated). 1244.9457
Propane 4,7544 1.31 PSIA: 14,7300
{-Butane 0.6131 0.20 Temperature (°F): 60.00
N-Butans 1.1004 0.35 Z Factor (Dry}- 0.99643
-Pentane 0.2940 0.11 Z Factor (Saturated): 0.99639
N-Pentane 0.2116 0.08
Nitrogen 0.3159 Analytical Rasults at Contract Gonditlons (Real)
coz2 0.1304 BTU/SCF (Dry): 1266.0459
Oxygen 0.0000 BTU/SCF (Saturated): 1244.8457
Hexanes+ 0.3369 0.15 PSIA: 14,7300
Temperature ("F): 60.00
Z Factor (Dry): 0.99843
Z Factor (Saturated): 0.99839
Calculated Specific Gravities
ideal Grav.  0.7188 Real Grav.. 07211
Motecular Weight: 20.8201
Gross Haafing Values are Based
on GPA 2145-08, 2172, 2261.
Total: 160.0000 8.20 Comprassibility is Calculated using AGA-8,




Gas Analytical Services, Inc. Analysis: 99102

P.O. Box 1028

Run Date: 12M7/2012

Bridgeport, WV 26330-0461 Run Time: 13:28

Phone: {304) 623-0020

FAX: (304) 624-8065 Cylinder#:

FRACTIONAL ANALYSIS

Sample Date: 12116/2012
Sample Time: 11:15
Collected By: Bowers
Effective Date: 1216720112
Sample Pressure: 82.00 PSIG
Sample Temp. (°F): N/G

Customer: HG Energy, LLC

Field: Component Analysis

Statiorn: L.S. Hoyt 402 4H

Meter:

Sample Type:  Spot

Component MOL% GPM

Methane 78.8608
Ethane 14,2332 3.80
Propane 4.2341 1.16
i-Butane 0.5827 0.18
N-Butane 0,9497 0.30
I-Pentane 0.2562 0.09
N-Pentane 0.1666 0.06
Nitrogen 0.3676
co2 0.1216
Oxygen 0.0086
Hexanes+ 0.2291 0.10
Total: 100.0000 5.70

Analyticat Results at Base Conditions (Real)

BTU/SCF Dry): 1240.5802
BTU/SCF (Saturated): 1219,9308
PSIA: 14,7300
Temperature (°F): 60.00

Z Factor (Dry). 0.99661
Z Factor (Saturated): 0.99657

Analytical Resulfs at Confract Gonditions (Real}

BTW/SCF (Dry): 1240.5892
BTUISCF (Saturated): 4219.9308
PSIA: 14,7300
Temperature {°F} 60.00

Z Factor (Dry) - 0.99661
Z Factor {Saturated): 0.99857

Calculated Specific Gravities

deal Grav.: 0.7033 Resal Grav.:  0.7054
Molecular Weight: 20,3644

Gross Heafing Values are Based
on GPA 2145-09, 2172, 2261.
Compressibility is Calculated using AGA-8.




Gas Analytical Services, Inc. Analysis#: 99103
P.0. Box 1028 Run Date: 12/17/2012
Bridgeport, WV 28330-0481 Run Time: 13:29
Phone: (304) 623-0020
FAX; (304) 624-8065 Cylinderi:

FRACTIONAL ANALYSIS

Customer: HG Energy, LLC Sample Date: 2/15/2012
Fleld: Component Analysis Sample Time: 16:15
Collected By: Bowers
Station:  L.S. Hoyt 402 BH Effective Date: 12/16/2012
Meter: Sampie Pressure: 66.00 PSIG
Sample Type:  Spot Sample Temp. (°F): N/G
Component MOL% GPM Analyfical Results at Bage Condltions (Real)
Methane 71.8654 BTU/SCF (Dry): 1307.8561
£thane 20.0050 5.34 BTU/SCF (Saturated): 1286.0244
Propane 5.5821 1.53 PSIA: 14.7300
I-Butane 0.5845 0.18 Temperature (°F): 60.00
N-Butane 1.0371 0.33 Z Factor {Dry): 0.99613
|-Pentane 0.2052 0.07 Z Factor (Saturated}: 0.99609
N-Pentane 0.1504 0.05
Nitrogen 0.2134 Analytical Rasults at Contract Conditions {Real)
co2 0.0306 BTU/SCF (Dry): 1307.8561
Oxygen 0.0128 BTU/SCF (Saturated): 1286.0244
Hexanes+ 0.2235 0.10 PSIA: 14.7300
Temperature {°F). 60.00
Z Factor (Dry): 0.99612
Z Factor (Saturated): 0.99808
Calculated Specific Gravities
ldeal Grav..  0.7425 Resl Grav..  0.7451
Molecular Weight: 21.5056
Gross Haatiﬁg Values are Based
on GPA 2145-09, 2172, 2261.
Total: 100.0000 7.61 Compressibility is Calculated using AGA-8.
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Gas Analytical Services, Inc. Analysis#: 99108
P.O. Box 1028 Run Date:  12/17/2012
Bridgeport, WV 26330-0461 Run Time: 14:19
Phone: {304) 623-0020 '
FAX: (304) 624-8085 Cylinder#:

FRACTIOMNAL ANALYSIS

Customer: HG Energy, LLC Sample Date: 12/15/2012
Fiald: Component Analysis Sample Time: 12:15
Collected By: Bowers
Station: L.S. Hoyt 402 6H Effective Date: 12/16/2012
Meter: Sample Pressure: 70.00 PSIG
Sample Type:  Spot Sampla Temp. (°F): NIG
Component MOL% GPM Analytical Results at Base Conditions (Real)
Methane 73.8982 BTU/SCF (Dry): 1320.4021
Ethane 16.3702 4.37 BTU/SCF (Saturated): 1298.3580
Propane 5.7893 1.58 PSIA: 14.7300
l-Butane 0.8034 0.26 Temperature {°F): 60.00
N-Butane 14911 0.47 Z Factor {Dry): 0.99605
I-Pentane 0.4201 0.15 Z Factor {Saturated): 0.99501
N-Pentane 0.3161 0.1
Nitrogen 0.3264 Analytical Resulls at Contract Conditicns (Real)
cOo2 0.0754 BTU/SCF {Dry): 1320.4021
Oxygen 0.0000 BTU/SCF {Saturated): 1298.3580
Hexanes+ 0.5098 0.22 PSIA: 14.7300
Temperature (°F): 60.00
Z Factor (Dry): 0.89604
Z Factor (Saturated): 0.29600
Calculated Specific Gravities
Ideal Grav.:  0.7525 Real Grav.:  0.76562
Molecutar Weight; 21.7955
Gross Heatinﬁ Values are Based
on GPA 2145-09, 2172, 2261.
Total: 160.0000 747 Compressibility is Caleulated using AGA-8.




Identification
User Identification:
City:
State:
Company.
Type of Tank:
Description:

Tank Dimensions
Shell Height (fty
Diameter (ft}:
Liquid Height {ft} :
Avg. Liquid Height (ft).
Volume (gallons):
Turnovers:
Nat Throughput{galiyr):
Is Tank Heated (y/n):

Paint Characteristics
Shell Colar/Shade:
Shell Condition
Roof Coler/Shade:
Roof Condition:

Roof Cheracteristics
Type:
Height (ft)
Radius (ft) {(Dome Roof)

Breather Vent Settings
Vacuurn Settings {psig):
Pressura Seftings (psig)

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

408/4C8 - 128-198

Near Wileyville

West Virginia

AEP

Vortical Fixed Roof Tank

Each of Eight, 210 bbl Condensate Tanks, Conterts estimated using Gasoline values in software

18.00
10.00
14.00
7.50
8,225.29
1,332.5¢
10,960,950,00
N
White/\White
Good
WhitefWhite
Good
Dome
0.00
10.00
-0.03
0.03

Meterological Data used in Emissions Calculations: Pittsburgh, Pennsylvania (Avg Atmaspheric Prassure = 14.11 psia)



Emissions Report - Detail Format
Liquid Contents of Storage Tank

408/409 - 125-198 - Vertical Fixed Roof Tank
Near Wileyville, West Virginia

TANKS 4.0.5d

Liguid
Daily Uquid Suri, Bulk Vapor Liguid Vapor
Teimpsraivre (dag F) Terp Waper Prezeure (peia) Mol. Maze Meez Mok, Bavie for Vapoi Prezzure
RiituralComponent Monit  Avg, Rin. Ma  (degF) Avg viin. Menr.  Weight. Fract. Fract Veleight Catauaticne
Ozzokne (RVP 13} Al 51.94 47.06 6.81 50.33 58616 54218 6.5434 520000 200 Option $: RVP=13, ASTH Slrye=3



TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

408/409 - 125-19S - Vertical Fixed Roof Tank
Near Wileyville, West Virginia

Annual Emission Calcaulaticns

Standing Losses (Ib): T42.0529
‘Vapor Space Volume (cu /) 642.9184
Vapor Density ([o/ou i) o
Vapor Space Expaneion Fador 0,1635
Vanted Vapor Saturatton Factor 0.278R

Tank Vapor Space Volume:

Vapor Space Valumea {cu Hy 6425194
Tank Diamatar (ft): 16,0000
Vaper Space Outags (f) 8.1858
Tank Shall Height {ff): 15,0000
Average Liquid Height (R): 7.5000
Roof Outage (ft). 0.5859

Roef Outage (Dorme Rodl)

Roof Outage (ft): 0.6658
Dome Radius (ft). 10.0000
Shell Radius () 5.0000

Vapor Density
Vapor Density {Ibfcu ft): 0.0673
Vapor Mclecular Weight Tib-male): 62,0000
Vapor Pressurs at Daily Average Liguid

Surface Temperature (psia) 5.9618
Daily Avg, Liquid Surface Temp. (deg. R): 511.6051
Daily Average Amkent Tamp. (deg. F) 50.3083
Ideal Gaa Conatant R

(sla cuft / {le-mol-dsyg R)) 10.7531
Liquid Bulk Temparature (deg. R): 5099983
Tank Paint Solar Absorplance (Shell). 0.1700
Tank Paint Solar Absorplance (Roof): 01700
Daily Total Solar Insuletion

Fadlor (Blufegft day). 1.202.9556

Waper Space Expansion Factor
‘Vapor Space Expansion Factor: 0.1885
Cuaily Vapor Temperature Rangs (deg. R} 185141
Caily Vapor Pressurs Range (pia) 1.1216
Breather Vent Preas. Selting Range(psia): 0.0800
Vapor Pressure at Daily Average Liguid

Surfaca Temperature {peia): 5.B618
Vapot Pressure at Dady Minimum Liguid

Surface Temperatuie {paia). 54218
Vapor Pressure at Daily Maximum Liquid

Surface Temperature {psia): 6.5434
Deify Avg, Liquid Surtace Temp. (deg Ry 5116051
Daily Min, Liguid Surface Temp, (deg R): 506,7266
Daily Max. Liguid Surlace Temp. (deg R): 516.4836
Daily Ambient Temp. Range ideg. R): 19,1500

Vented Vapor Saturation Factor
Vented Vapor Saturslion Factor: 02709
Vapor Pressure at Daily Average Liquid:

Surface Temparature (psia). 59616
Vapor Space Outage (ft): 6.1858

‘Working Logs=e (lby 18.248 45888
Vapor Molecular Waeight {Ibb-mcle): 820000

Wapor Pressure at Daily Average Liquid

Swfaca Temperaiura (psia}; 5.9516
Annual Nat Throughput {galiyr.). 10,980,950.000¢
Annus| Turnovers; 1,332.5916.
Turnover Factor. 0.1882
aximum Liquid Volume (gall B 225,2580
Maximum Liquid Haight {ft}: 14,0000
Tank Diameter (R): 10.0000
Working Loss Product Factor; 1.0000

Tetal Losgaa (b): 18.880.5215



TANKS 4.0.9d

Emissions Report - Detail Format
individual Tank Emission Totals

Emissions Report for: Annual

408/409 - 125-19S - Vertical Fixed Roof Tank
Near Wileyville, West Virginia

Hi Losses{lbs)

[[Components Working Lass]| Breathing Loss]|

Total Emissions

l[Gesoline (RVP 13) 18,248.47|| 742.05]|

18,880.52




Identification
User |dentification:
City:
State:
Company:
Type of Tank:
Description:

Tank Dimensions
Shell Height (ft):
Diameter (ft}:
Liquid Height (ft) :
Avg. Liguid Height (ft):
Valume (gallens):
Turhovers:
Net Throughput(gal/yr):
Is Tank Heated (yin):

Paint Characteristics
Shell Color/§hade:
Shell Condition
Roof Color/Shade:
Roaf Condition:

Roof Characteristics
Type:
Height (ft}
Radius (1) {Dome Roof)
Breather Vent Settings

Vacuum Settings (psig):
Pressure Settings (psig)

TANKS 4.0.9d
Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

408/409 20s-27s

Near Wilayville

West Virginia

AEP

Vertical Fixed Roof Tank

Eight, 210 bb) praduced water tanks modesled with 1% of contents as gasoline

15.00
10.00
14.00
7.50
8,225.29
1,33258
10,960,950.00
4
Whitehite
Good
White/\White
Good
Doma
0.00
10.00
-0.03
Q03

Meterological Data used in Emissions Calculations: Pittsiburgh, Pennsylvania (Avg Atmospheric Pressure = 14.11 psia)



TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

408/409 20s-27s - Vertlcal Fixed Roof Tank
Near Wileyvllle, West Virginia

Liquid
Daily Liquid Surf. gulk Vapor Liquid apor
Temperature (deg F} Tamp Vapor Pressure (ps1a) Mol. Mags Mass Mal. Bamsia for Vapor Pressure
Mixtura/Component Mohth  Avg. Min. Max. {deg F) Avg. Min. Max  Walght Fract Fract. Weight Calculations
Produced YWater All 51.84 47.06 56.91 3032 [RESH 01592 02284 1B,0200 18.02
Gasdline (RVP 13) 59816 54218 6543 B2.0000 0.0476 0.2384 §2.00 Qption 4: RVP=13, ASTM Slope=3
04782 04548 01768 14.7310 0.9524 07608 17.85

Unidentified Components.



TANKS 4.0.9d
Emissions Report - Detail Format
Detail Calculations (AP-42)

408/409 20s-27s - Vertical Fixed Roof Tank
Near Wileyville, West Virginia

Annual Emiasion Calcaulations

Standing Losses {lb}: 52744
Vapor Space Volume (cu R): 642.9194
Vapor Density {Ib/cu fi): 0.0005
Vapor Spaca Expanaton Factar 0,388
Ventad Vapor Saturstion Factor D.9234

Tank Vapor Space Yeolume;

Vapor Space Volume {cu ft). 5429184
Tank Diamater ift). 10,0000
Vapar Space Outage (fi); 8.1858
Tank Shell Height () 15.0000
Myaraga Liquid Height (ft). 7.5000
Roof Cutage {ft). 0.6858

Roof Outage {Dome Roof)

Roof Qutage (fty. D6&58
Dome Redius ift): 10.0000
Shell Radius (T 5.0000

Vapor Density
Vapor Density {ib/cu f): 0.0006
Vapor Melecular Weight {lbAb-mele) 18,0200
Vapor Prassure gt Dally Average Liguid

Surface Tempersture (psia). 01911
Daily Avg. Lrquid Surface Temp. (deg. R 511.8051
Daily Average Amoient Temp. (deg. F}. 50.3083
ldeal Gas Canstant R

{psis cult / (Ib-mol-dag R)): 10.731
Liguid Bulk Tetnperature (deg. R): 508.9983
Tank Paint Solar Abeorgtance {Shell): 0.1700
Tank Paint Solar Absorptance (Roaf); 0.1700
Draily Total Solar Insulatian

Factor (Bhu/sqft day): 1,202.8558

Vaper Space Expansion Factor
Vaper Space Expansion Factor 0.0388
Daily Vapor Temperature Range (deg. /) 18.54141
Daily Vapor Pressure Range {peial .0682
Breather Vent Press. Setling Range{psia): 0.0600
Wapor Pressure at Daily Averaga Liquid

Surface Tempersture (peial: c.1811
Vapor Pressure 2t Dady Minimum Liquid

Surace Temperature (psia). 0.1592
Vapor Pressure at Daily Maximum Liquid

Swaca Temperature (psia) 0.2284
Daily Avg. Liquid Surface Temp. (deg R) 511.6091
Daily Min, Liquid Surface Temp, {deg RY 508,7265
Daily Max, Liquid Surface Temp. (deg R): 518.4836
Daily Ambient Temp. Ranpe [deg. R): 10,1500

Vented Vapor Saturation Facter
Vented \Vapar Saturation Factor: 0.9234
Vapor Praseure at Daily Average Liquid:

Surface Temperature (psia): 01911
Vapor Space Outage {ft): 8.1858

Working Lasges (Ib): 170.0152
Vapor Molecular Walght (I blb-trole): 18.0200
Vapo Pressure at Daily Averags Liquid

Surface Temperature (psla): 0.1¢11
Annual Net Throughput {galiyr.): 10,860,853.0000
Arnual Tumovers: 1,332.5916
Tumover Factor: 0.1392
Maximum Liquid Yolume [galy: 8,225,2360
Maedmum Liguid Height (ft): 14,0000
Tank Diamster (fi); 10.0000
Working Loss Produd Factor 1.0000

Total Loasea {Ib): 175.2836



TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

408/409 20s-27s - Vertical Fixed Roof Tank
Near Wileyville, West Virginia

I[ Losses{lbs)
|[cempenents Working Lossff Breathing Loss|| Total Emission
lProduced Water 170.02 5.27]| 175.29)
Gasoline {(RVP 13) 40.70 1.26|( 41.96]|
Unidentified Components 129.31 4.01][ 133.33)|




TANKS 4.0.9d
Emissions Report - Detail Format
Total Emissions Summaries - All Tanks in Report

Emissions Report for: Annual

Tenk ddentification Lozace (Ise)
4084408 - 125-198 AEP Veriical Fixed Roof Tank Hear Wileyville, Wast Virginie 18,680,52
ADBIE0S 20:-275 AER Weitical Pixed Roof Tank fizar Witawills, Wt Virginie 175.98
Totel Emissions for all Tenis: 18 165.61




USA B

COMPRESSION EnSsionsHopolt
USA Compression Unit 5161 G8.3/H302
Engine Serial Number : 46930956 Engine Manufactured Date : 11/03/2008
Max HP : 118 Max RPM : 1800
Number of Engine Cylinders : 8 Total Displacement (in3) : 505
Combustion Type & Setting : 4 Stroke Rich Burn Fuel Delivery Method: Carburetor
Compression Ratio : 10.5:1 Combustion Air Treatment : Naturally Aspirated
Engine Modified/Reconstructed? : Tier 1 - EMD after 7/1/2008
Compressor Frame Serial # : Unit Packaged Date : 11/24/2008
Compressor Frame Max RPM : 1800 # of Compressor Throws : 2
AR ENVIRONMENTAL REGULATIONS
County and State Selected for Quote: Wetzel wv
NSPS JJJJ NOx 2.00 g/hp-hr CO 40 gthp-hr VOC 1.0 g/hp-hr
Ozone Non-Attainment / General Permit NOx g/hp-hr CO g/hp-hr vVocC g/hp-hr  CH20O g/hp-hr
RAW ENGINE EMISSIONS
(based on assumption of burning 900-970 LHV BTU/SCF or 80-85 Fuel Methane # Fue! Gas with little to no H2S5)
Fuel Consumption : 8,924 HHV BTU/bhp-hr
a/bhp-hr IbAMMBTU ib/hr TPY
Nitrogen Oxides (NOx; : 13.00 3.382 14.813
Carbon Monoxide (CO) : 8.60 2237 9.798
Volatile Organic Compounds (NMNEHC excluding CH20Q ) : 0.03 0.031 0.136
‘aldehyde (CH20) : 0.02 0.022 0.096
i .. uculate Matter {PM} Filterable+Condensable : 0.0194 0.020 0.090
Sulfur Dioxide (SO2) : 0.0006 0.001 0.003
a/bhp-hr IbMMBTU bhr  Metric Tonne/yr
Carbon Dicxide (CO2) : 452.00 117.58 467.14
Methane (CH4) : 0.23 0.24 0.96
CONTROLLED EMISSIONS
Catalytic Converter Make and Model: VXC-1408-04-HSG
Catalyst Element Type: 3-Way
Number of Catalyst Elements currently in Housing: 1
Air/Fuel Ratio Control : Yes
Other Engine Emissions Control Equipment :
% Reduction Required to Comply with
JJJ & Non-Attainment / General Permit Limits Ibshr TPY
Nitrogen Oxides (NOx) : 85 0.520 2.279
Carbon Monoxide (CO} : 53 1.041 4.558
Volatile Organic Compounds {NMNEHC excluding CH20 ) : 0 0.031 0.136
Formaldehyde (CH20O) : 0 0.022 0.086
Particulate Matter (PM) Filterable+Condensable 0 0.020 0.090
Sulfur Dioxide (S02) : 0 0.001 0.003
% Reduction Required to Comply with
JJ4JJ & Non-Attainment / General Permit Limits Ib/hr Metric Tonne/yr
Carbon Dioxide (CO2) : 0 117.58 467.14
" "ane (CH4) : 0 0.24 0.96

0N

-hr are basad on Engine Manufacturer Specifications assuming a "Plpeline Quality” fuel gas cumpusﬁon, 1200 ft elevation, and 100- 110 F Max Air Inlet. Mote that a/bhp-hr

values are based on 100% engine load operation and some g/p-hr values are Nominal and are not representative of Not- To-Exceed values. It is recommended o apply safety factor (i.e.

increase the value by a nominal percentage) to the g/hp- hr values for Air Permitting to allow for operational flexibility and variations in fuel gas composition .

2) IbAMMBTU emission Factors are based on EPA's AP-42, Fifth Edition, Volume |, Ghapter 3: Stationary Internal Combution Sources {Section 3.2 Natural Gas-Fired Reciprocating

Engines).
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Attachment J

Class I Legal Advertisement



AIR QUALITY PERMIT NOTICE
Notice of Application

Notice is given that American Energy - Marcellus, LLC has applied to the West Virginia Department of
Environmental Protection, Division of Air Quality, for a Modification to a Class Il General Permit G70-A
Registration for 2 Natural Gas Production Wellpad located on 1220 Long Ridge Road, Wileyville, in
Wetzel County, West Virginia. The latitude and longitude coordinates are: 39.584111/-80.674972

The applicant estimates the increased potential to discharge the following Regulated Air Pollutants will
be:

Particulate Matter (Total) No increase
Particulate Matter ({Less than 2.5) No increase
Particulate Matter {Less than 10) No increase
Sulfur Dioxide 0.02 TPY
Oxides of Nitrogen 524 TPY
Carbon Monoxide 0.82 TPY
Volatile Organic Compounds No increase
Hazardous Air Poliutants No increase
Greenhouse Gases (CO2e) 3,003 TPY

Startup of operation is planned to begin on or about the 15th day of December 2014. Written comments
will be received by the West Virginia Department of Environmental Protection, Division of Air Quality, 601
57" Street, SE, Charleston, WV 25304, for at least 30 calendar days from the date of publication of this
nofice.

Any questions regarding this permit application should be directed to the DAQ at (304) 926-0499,
extension 1227, during normal business hours.

Dated this the 10th day of December 2014,

By: American Energy - Marcellus, LLC
Tim Cummings
Director - Operations
301 NW 63", Suite 600
Oklahoma City, OK 73116
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. / Natural Gas Liquids
N~ i

AMERICAN ENERGY Safety Data Sheet
PARTNERS

[Section 1: Identification of the substance or mixture and of the supplier __ Sl

Product Name: Natural Gas Liquids

SDS Number: 786340

Synonyms/Other Means of Identification: Natural Gas Liguids, Raw

Natural Gas Liquids, Ethane Free
Plant Condensate

Raw NGL

EPBC Mix

PBC Mix

Y-Grade

Gas Liquids

MARPOL Annex | Category: Naphthas and Condensates
Intended Use; Feedstock

. American Energy Partners
Manufacturer: 301 N.W. 63rd

Oklahoma City, OK 73116

Emergency Health and Safety Number: Chemtrec: 800-424-9300 (24 Hours)

SDS Information: Phone: 844-210-6000
URL: www.americanenergypartners.com

[Section 2: Hazard(s) Identification ' ]

Classification

H224 - Flammable liquids -- Category 1

H315 — Skin corrosionfirritation — Category 2

H304 — Aspiration Hazard -- Category 1

H336 — Specific target organ toxicity (single exposure) -- Category 3

H350 -- Carcinogenicity -- Category 1B

H411 — Hazardous to the aquatic environment, chrenic toxicity - Category 2

Hazards not Otherwise Classified
May contain or release poisonous hydrogen sulfide gas

Label Elements

»HPE

DANGER

Extremely flammable liquid and vapor. {(H224)*

Causes skin irritation. (H315)*

May contain or release poisonous hydrogen sulfide gas
May be fatal if swallowed and enters airways. (H304)*
May cause drowsiness or dizziness. (H336)*

May cause cancer. {H350)*

Toxic to aquatic life with long lasting effects. (H411)*

786340 - Natural Gas Liquids Page 1/11
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Precautionary Statement(s}):

Obtain special instructions before use. (P201)*

Do not handle until all safety precautions have been read and understood. (P202)*

Keep away from heat/sparks/open flames/hot surfaces. - No smoking. (P210)*

Keep container tightly closed. (P233)*

Ground/bond container and receiving equipment. (P240)*

Use with explosion-proof equipment. (P241)*

Use only non-sparking tools. (P242)*

Take precautionary measures against static discharge. (P243)*

Avoid breathing dust/fume/gas/mistivapours/spray. (P261)*

Wagh thoroughly after handling. (P264)*

Use only outdoors or in a well-ventilated area. (P271)*

Wear protective gloves / protective clothing / eye protection / face protection. (P280)*

IF ON SKIN: Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower. (P303+P361+P353)*
In case of fire: Use dry chemical, carbon dioxide, or foam for extinction.(P370+P378)*

If skin irritation occurs: Get medical advice/attention. (P313)*

Take off contaminated clothing and wash before reuse. (P362)*

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. (P301+P310)*
Do NOT induce vomiting. (P331)*

IF INHALED: Remove victim to fresh air and keep at restin a position comfartabie for breathing. (P304+P340)*
Call a POISON CENTER or doctor/physician if you feel unwell, {P312)*

In case of fire: Use dry chemical, carbon dicxide, or foam for extinction.(P370+P378)*
Store in a well-ventilated place. Keep cool.(P403+P235)*

Store locked up. (P405)*

Dispose of contents/container to approved disposal facility. (P501)*

* {Applicable GHS hazard code.)

[Section 3: Composition / Information on Ingredients , ]
Component_ _ : CASRN i Concentration’
Natural gas (petraleum), raw lig. mix 64741-48-6 100

n-Hexane 110-54-3 5-25

Benzene 71-43-2 0.1-5

Hydrogen Sulfide 7783-06-4 <1

Total Sulfur: > 0.5 wt%

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

[Section 4: First Aid Measures ]

Eye Contact: If irritation or redness develops from exposure, flush eyes with clean water. If symptoms persist, seek medical
attention,

Skin Contact: Remove contaminated shoes and clothing, and flush affected area(s) with large amounts of water. If skin surface is
damaged, apply a clean dressing and seek medical attention. If skin surface is not damaged, cleanse affected area(s) thoroughly
by washing with mild soap and water or a waterless hand cleaner. If irritation or redness develops, seek medical attention. Wash
contaminated clothing before reuse.

Inhalation (Breathing): If respiratory symptoms or other symptoms of exposure develop, move victim away from source of
exposure and into fresh air in a position comfortable for breathing. if symptoms persist, seek immediate medical attention. If victim
is not breathing, clear airway and immediately begin artificial respiration. If breathing difficulties develop, oxygen should be
administered by qualified personnel. Seek immediate medical attention.

Ingestion (Swallowing): Aspiration hazard: Do not induce vomiting or give anything by mouth because this material can enter the
lungs and cause severe lung damage. If victim is drowsy or unconscious and vomiting, place on the left side with the head down., If
possibie, do not leave victim unattended and observe closely for adequacy of breathing. Seek medical attention.
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Most important symptoms and effects
Acute: Headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue.
Delayed: Dry skin and possible irritation with repeated or prolonged exposure.

Notes to Physician: At high concentrations hydrogen sulfide may produce pulmonary edema, respiratory depression, and/or
respiratory paralysis. The first priority in treatment should be the establishment of adequate ventilation and the administration of
100% oxygen. Animal studies suggest that nitrites are a useful antidote, however, documentation of the efficacy of nitrites in
humans is lacking. If the diagnosis of hydrogen sulfide poisoning is confirmed and if the patient does not respond rapidly to
supportive care, the use of nitrites may be an effective antidote if delivered within the first few minutes of exposure. For adults the
dose is 10 mL of a 3% NaNO2 solution (0.5 gm NaNO2 in 15 mL water) 1.V. over 2-4 minutes. The dosage should be adjusted in
children or in the presence of anemia, and methemoglobin levels, arterial blood gases, and electrolytes should be monitored
closely.

Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons exposed to high concentrations of
hydrocarbon solvents (e.g., in enclosed spaces or with deliberate abuse). The use of other drugs with less arrhythmogenic
potential should be considered. If sympathomimetic drugs are administered, observe for the development of cardiac arrhythmias.

Federal regulations (29 CFR 1910.1028) specify medical surveillance programs for certain exposures to benzene above the action
level or PEL (specified in Section (i}(1)(i) of the Standard). In addition, employees exposed in an emergency situation shall, as
described in Section (7)(4)(i), provide a urine sample at the end of the shift for measurement of urine phenol.

Other Comments: Before attempting rescue, first responders should be alert to the possible presence of hydrogen sulfide, a
poisonous gas with the smell of rotten eggs, and should consider the need for respiratory protection (see Section 8). Remove
casualty to fresh air as quickly as possible. Inmediately begin artificial respiration if breathing has ceased. Consider whether
oxygen administration is needed. Obtain medical advice for further treatment.

[Section 5: Fire-Fighting Measures _ ]

NFPA 704 Hazard Class

Health: 1 Flammability: 4 Instability: 0 (0-Minimal, 1-Slight, 2-Moderate, 3-Serious, 4-Severe)

Unusual Fire & Explosion Hazards: Extremely flammable. This material can be ignited by heat, sparks, lames, or ather sources
of ignition (e.g., static electricity, pilot lights, mechanical/electrical equipment, and electronic devices such as cell phones,
computers, calculators, and pagers which have not been certified as intrinsically safe). Vapors may travel considerable distances to
a source of ignition where they can ignite, flash back, or explode. May create vapor/air explosion hazard indoors, in confined
spaces, outdoors, or in sewers. This product will float and can be reignited on surface water. Vapors are heavier than air and can
accumulate in low areas. If container is not properly cooled, it can rupture in the heat of a fire. Hazardous
combustion/decomposition products, including hydrogen suifide, may be released by this material when exposed to heat or fire.
Use caution and wear protective clothing, including respiratory protection.

Extinguishing Media: Dry chemical, carbon dioxide, or foam is recommended. Water spray is recommended to cool or protect
exposed materials or structures. Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined
spaces. Simuitaneous use of foam and water on the same surface is to be avoided as water destroys the foam. Water may be
ineffective for extinguishment, unless used under favorable conditions by experienced fire fighters.

Fire Fighting Instructions: For fires beyond the initial stage, emergency responders in the immediate hazard area should wear
protective clothing. When the potential chemical hazard is unknown, in enclosed or confined spaces, a self contained breathing
apparatus should be worn. In addition, wear other appropriate protective equipment as conditions warrant (see Section 8).

Isolate immediate hazard area and keep unauthorized personnel out. Stop spill/release if it can be done safely. Move undamaged
containers from immediate hazard area if it can be done safely. Water spray may be useful in minimizing or dispersing vapors and
to protect personnel. Cool equipment exposed to fire with water, if it can be done safely. Avoid spreading burning liquid with water
used for cooling purposes.
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Hazardous Combustion Products: Combustion may yield smoke, carbon monoxide, and other products of incomplete
combustion. Hydrogen sulfide and oxides of nitragen and sulfur may also be formed.

See Section 9 for Flammable Properties including Flash Point and Flammabie (Explosive) Limits
[Section 6: Accidental Release Measures | ]

Personal Precautions: Extremely flammable. Spillages of liquid product will create a fire hazard and may form an explosive
atmosphere. Keep all sources of ignition and hot metal surfaces away from spill/release if safe to do so. The use of explosion-proof
electrical equipment is recommended. May contain or release poisonous hydrogen sulfide gas. If the presence of dangerous
amounts of H2S around the spilled product is suspected, additional or special actions may be warranted, including access
restrictions and use of protective equipment. Stay upwind and away from spill/release. Avoid direct contact with material. For large
spillages, nofify persons down wind of the spill/release, izclate immediate hazard area and keep unauthorized personnel out. Wear
appropriate protective equipment, including respiratory protection, as conditions warrant {see Section 8). See Sections 2 and 7 for
additional information on hazards and precautionary measures.

Environmental Precautions: Stop spiil/release if it can be done safely. Prevent spilled material from entering sewers, storm
drains, other unauthotized drainage systems, and natural waterways. Use foam on spills to minimize vapors. Use water sparingly
to minimize environmental contamination and reduce disposal requirements. If spill accurs on water notify appropriate authorities
and advise shipping of any hazard. Spills into or upon navigable waters, the contiguous zone, or adjoining shorelines that cause a
sheen or discoloration on the surface of the water, may require notification of the National Response Center (phone number 800-
424-8802).

Methods for Containment and Clean-Up: Notify relevant authorities in accordance with all applicable regulations. Immediate
cleanup of any spill is recommended. Dike far ahead of spili for later recovery or disposal. Absorb spill with inert material such as
sand or vermiculite, and place in suitable container for disposal. If spilled on water remove with appropriate methods (e.g.
skimming, boomns or absorbents). In case of soil contamination, remove contaminated soil for remediation or disposal, in
accordance with iocal regulations.

Recommended measures are based on the most likely spillage scenarios for this material; however local conditions and
regulations may influence or limit the choice of appropriate actions to be taken.

Section 7: Handling and Storage N

Precautions for safe handling: Keep away from ignition sources such as heat/sparks/open flame — No smoking. Take
precautionary measures against static discharge. Nonsparking tools should be used. May contain or release dangerous levels of
hydrogen sulfide. Obtain special instructions before use. Do not handle until all safety precautions have been read and understood,
Avoid breathing vapors or mists. Use only outdoors or in well-ventilated area. Wear protective gloves/clothing and eyefface
protection. Wash thoroughly after handling. Use good personal hygiene practices and wear appropriate personal protective
equipment (see section B).

Extremely Flammabie. May vaporize easily at ambient temperatures. The vapor is heavier than air and may create an explosive
mixture of vapor and air. Beware of accumulation in confined spaces and low lying areas. Open container slowly to relieve any
pressure. Electrostatic charge may accumulate and create a hazardous condition when handiing or processing this material. To
avoid fire or explosion, dissipate static electricity during transfer by grounding and bonding containers and equipment before
transferring material. The use of explosion-proof electrical equipment is recommended and may be required (see appropriate fire
codes). Refer to NFPA-70 and/or APl RP 2003 for spegific bonding/grounding requirements. Do not enter confined spaces such as
tanks or pits without foliowing proper entry procedures such as ASTM D-4276 and 29CFR 1810.146. Do not wear contaminated
clothing or shoes. Keep contaminated clothing away from sources of ignition such as sparks or open flames.

Static Accumulation Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this material.
To minimize this hazard, bonding and grounding of tanks, transfer piping, and storage tank level floats are necessary but may not,
by themselves, be sufficient. Review all operations which have the potential of generating and accumulating an electrostatic
charge and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, sampling, gauging, switch
loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating procedures. Special care should
be given to ensure that special slow load procedures for "switch loading” are followed to avoid the static ignition hazard that can
exist when higher flash point material (such as fuel oil or diesel) is ioaded into tanks previously containing low flash point products
(such as gasoline or naphtha). For mare information, refer to OSHA Standard 29 CFR 1910.106, 'Flammable and Combustible
Liquids’, National Fire Protection Association (NFPA 77, 'Recommended Practice on Static Electricity’, and/or the American
Petroleum Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray
Currents’.



7868340 - Natural Gas Liquids Page 5/11
Date of Issue: 20-Sep-2014 Status: FINAL

Conditions for safe storage: This material may contain or release poisonous hydrogen sulfide gas. In a tank, barge, or other
closed container, the vapor space above this material may accumulate hazardous concentrations of hydrogen suifide. Check
atmosphere for oxygen content, H2S, and flammability prior to entry. Keep container(s} tightly closed and properly labeled. Use
and store this material in cool, dry, well-ventilated areas away from heat, direct sunlight, hot metal surfaces, and all sources of
ignition, Store only in approved containers. Post area "No Smoking or Open Flame." Keep away from any incompatible material
(see Section 10). Protect container(s) against physical damage. Outdoor or detached storage is preferred. Indoor storage should
meet OSHA standards and appropriate fire codes.

"Empty" containers retain residue and may be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such
containers to heat, flame, sparks, or other sources of ignition. They may explode and cause injury or death. "Empty" drums should
be completely drained, properly bunged, and promptly shipped to the supplier or a drum reconditioner. All containers should be
disposed of in an environmentally safe manner and in accordance with governmental regulations. Befaore working on or in tanks
which contain or have contained this material, refer to OSHA regulations, ANSI Z49.1, and other references pertaining to cleaning,
repairing, welding, or other contemplated operations.

[Section 8: Exposure Controls / Personal Protection ]
Component ACGIH i OSHA Other
Natural gas (petraleum), raw liq. mix TWA: 300 ppm (as Gasoline) TWA: 400 mg/im® 0.5 ppm TWABhr
TWA: 100 ppm (as benzene)

0.25 ppm TWA12hr
(as benzene)
2.5 ppm STEL
{(as benzene)
(American Energy Guidelines)

n-Hexane TWA: 50 ppm TWA: 500 ppm TWA: 1800
Skin _mg/m’
Benzene STEL: 2.5 ppm Ceiling: 25 ppm -—
TWA: 0.5 ppm STEL: 5 ppm
Skin TWA: 10 ppm TWA: 1 ppm
Hydrogen Sulfide STEL: 5 ppm Ceiling: 20 ppm TWA: 5 ppm 8hr
TWA: 1 ppm TWA: 2.5 ppm 12hr STEL: 15

ppm
(American Energy Guidelines)

Note: State, local or other agencies or advisory groups may have established more stringent limits. Consult an industrial
hygienist or similar professional, or your local agencies, for further information.

Engineering controls: [f current ventilation practices are not adequate to maintain airborne concentrations below the established
exposure limits, additional engineering controls may be required.

Eye/Face Protection: The use of eye protection that meets or exceeds ANS| Z.87.1 is recommended to protect against potential
eye contact, imitation, or injury. Depending on conditions of use, a face shield may be necessary.

Skin/Hand Protection: The use of gloves impervious to the specific material handled is advised to prevent skin contact. Users
should check with manufacturers to confirm the breakthrough performance of their products. Depending on exposure and use
conditions, additional protection may be necessary to prevent skin contact including use of items such as chemical resistant boots,
aprons, arm covers, hoods, coveralls, or encapsulated suits. Suggested protective materials: Nitrile

Respiratory Protection: A NIOSH approved, self-contained breathing apparatus (SCBA) or equivalent operated in a pressure
demand or other positive pressure mode should be used in situations of oxygen deficiency (oxygen content less than 19.5
percent), unknown expasure concentrations, or situations that are immediately dangerous to life or health (IDLH).

A respiratory protection program that meets or is equivalent to OSHA 29 CFR 1910.134 and ANSI Z88.2 should be followed
whenever workplace conditions warrant a respirator's use.

if benzene concentrations equal or exceed applicable exposure limits, OSHA requirements for personal protective equipment,
exposure monitoring, and training may apply (206CFR1910.1028 - Benzene).

Other Protective Equipment: Eye wash and quick-drench shower facilities should be available in the work area. Thoroughly
clean shoes and wash contaminated clothing before reuse.
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Suggestions provided in this section for exposure control and specific types of protective equipment are based on
readily available information. Users should consult with the specific manufacturer to confirm the performance of their
protective equipment. Specific situations may require consultation with industrial hygiene, safety, or engineering

professionals.

[Section 9: Physical and Chemical Properties

|

Note: Unless otherwise stated, values are determined at 20°C
are not intended to be specifications.

Appearance:

Physical Form:

Odor:

Odor Threshold:

pH:

Vapor Pressure:

Vapor Density (alr=1):

Initial Boiling Point/Range:
Melting/Freezing Point:

Solubility in Water:

Partition Coefficient (n-octanoliwater) (Kow):
Specific Gravity {(water=1):

Percent Volatile:

Evaporation Rate (nBuAc=1):

Flash Point:

Test Method:

Lower Explosive Limits (vol % in air):
Upper Explosive Limits (vol % in air):
Auto-ignition Temperature:

(68°F) and 760 mm Hg (1 atm). Data represent typical values and

Colorless

Liquid

Gasoline; Rotten egg / sulfurous
No data

Not applicable

150 - 200 psia (Reid VP) @ 100°F / 37.8°C
>1

No data

No data

Negligible

No data

(estimated) 0.5 - 0.7 @ 68°F / 20°C
100%

No data

< -89 °F [ < -73 °C

(estimate)

No data

No data

No data

iSection 10: Stability and Reactivity

Stability: Stable under normal ambient and anticipated conditions of use.

Conditions to Avoid: Avoid high temperatures and all sources of ignition. Prevent vapor accumulation.

Materlals to Avoid (Incompatible Materials): Avoid contact with strong oxidizing agents and strong reducing agents.

Hazardous Decomposition Products: Not anticipated under normal conditions of use.

Hazardous Polymerization: Not known to occur.

[Section 11: Toxicological Information

Information on Toxicological Effects of Substance/Mixture

Acute Toxicity Hazard
Inhalation
of toxicity by inhalation

Skin Absorption Unlikely to be harmful

Ingestion {(Swallowing) Unlikely to be harmful

Expected to have a low degree May contain or release

ional Information LC50/LD50 Data
> 5.2 mgiL (vapor)
poisonous hydrogen sulfide gas

- see Other Comments.

> 2 g/kg

> 5 g/kg

Aspiration Hazard: May be fatal if swallowed and enters airways.

Skin Corrosion/lrritation: Causes skin irritation. Repeated exposure may cause skin dryness or cracking.
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Serlous Eye Damagefirritation: Causes mild eye irritation.

Signs and Symptoms: Effects of overexposure c¢an include slight imritation of the respiratory tract, nausea, vomiting, and
signs of nervous system depression (e.g., headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue).
Continued exposure to high concentrations can result in vomiting, cardiac iregularities and sudden loss of conscioushess.

Skin Sensitization: Not expected to be a skin sensitizer.

Respiratory Sensitization: No information available.

Specific Target Organ Toxicity (Single Exposure): May cause drowsiness and dizziness.

Specific Target Organ Toxicity (Repeated Exposure): Not expected to cause organ effects from repeated exposure.
Carcinogenicity: May cause cancer Based on component information.

Germ Cell Mutagenicity: Not expected to cause heritable genetic effects.

Reproductive Toxicity: Not expected to cause reproductive toxicity.

Other Comments: This material may contain or liberate hydrogen sulfide, a poisonous gas with the smell of rotten eggs. The
smell disappears rapidly because of olfactory fatigue so odor may not be a reliable indicator of exposure. Effects of
overexposure include irritation of the eyes, nose, throat and respiratory tract, blurred vision, photophabia (sersitivity to light),
and pulmonary edema (fluid accumulation in the lungs). Severe exposures can result in nausea, vomiting, muscle weakness or
cramps, headache, disorientation and other signs of nervous system depression, iregular heartbeats, convulsions, respiratory
failure, and death.

Information on Toxicological Effects of Components
Natural gas {petroleum), raw lig. mix
Carcinogenicity: Two year inhalation studies of vaporized unleaded gasoline produced an increased incidence of kidney
tumors in male rats and liver tumors in female mice. Repeated skin application of various petroleum naphthas in mice for two
years resulted in an increased incidence of skin tumors but only in the presence of severe skin irritation. Follow-up mechanistic
studies suggest that the occurrence of these tumors may be the consequence of promotional processes and not relevant to
human risk assessment. Epidemiology data collected from a study of more than 18,000 petroleum marketing and distribution
workers showed no increased risk of leukemia, multiple myeloma, or kidney cancer from gasoline exposure. Unleaded
gasoline has been identified as a possible carcinogen by the Intemationai Agency for Research on Cancer.
Target Organs: Two year inhalation studies of wholly vaporized unleaded gasoline, and 90 days studies of various patroleum
naphthas, did not produce significant target organ toxicity in laboratory animals. Nephropathy in male rats, characterized by the
accumulation of alpha-2-u- globulin in epithelial cells of the proximal tubules was observed, however follow-up studies suggest
that these changes are unique to the male rat.
Reproductive Toxicity: No evidence of developmental toxicity was found in pregnant laboratory animals (rats and mice)
exposed to high vapor concentrations of unleaded gasoline and petroleum naphthas via inhalation. A two-generation
reproductive toxicity study of vapor recovery gasoline did not adversely affect reproductive function or offspring survival and
development.
n-Hexane
Target Organs: Excessive exposure to n-hexane can resuit in peripheral neuropathies. The initial symptoms are symmetrical
sensory numbness and paresthesias of distal portions of the extremities. Motor weakness is typically observed in muscles of
the toes and fingers but may also involve muscles of the arms, thighs and forearms. The onset of these symptoms may be
delayed for several months to a year after the beginning of exposure. The neurotoxic properties of n-hexane are potentiated by
exposure to methyl ethyl ketone and methyl isobutyl ketone.
Reproductive Toxicity: Prolonged exposure to high concentrations of n-hexane (>1,000 ppm) resuited in decreased sperm
count and degenerative changes in the testes of rats but not those of mice.
Benzene
Carcinogenicity: Benzene is an animal carcinogen and is known to produce acute myelogenous leukemia (a form of cancer)
in humans. Benzene has been identified as a human carcinogen by IARC, the US National Toxicology Program and the US-
Occupational Safety and Health Administration.
Target Organs: Prolonged or repeated exposures to benzene vapors can cause damage to the blood and blood forming
organs, including disorders like leukopenia, thrombocytopenia, and aplastic anemia.
Reproductive Toxicity: Some studies in occupationally exposed women have suggested benzene exposure increased risk of
miscarriage and stillbirth and decreased birth weight and gestational age. The size of the effects detected in these studies was
small, and ascertainment of exposure and outcome in some cases relied on self-reports, which may limit the reliability of these
results.
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Germ Cell Mutagenicity: Benzene exposure has resulted in chromosomal aberrations in human lymphocytes and animal
bone marrow cells. Exposure has also been associated with chromosomal aberrations in sperm cells in human and animal
studies.

Toluene

Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-1200 ppm for two years did not
demonstrate evidence of carcinogenicity. Toiuene has not been listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to toluene may damage color vision.
Subchronic and chronic inhalation studies with toluene produced kidney and liver damage, hearing loss and central nervous
system (brain) damage in laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene has
been shown to cause liver, kidney, and central nervous system damage, including hearing loss and visual disturbances.
Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited evidence of developmental toxicity in
laboratory animals. Decreased fetal body weight and increased skeletal variations in both inhalation and oral studies, but only
at doses that were matemally toxic. No fetal toxicity was seen at doses that were nat maternally toxic. Decreased sperm
counts have been observed in male rats in the absence of a reduction in fertility. Toluene has been reported to cause mental
or growth retardation in the children of solvent abusers who directly inhale toluene during pregnancy.

Cyclohexane

Reproductive Toxicity: Two-generation reproduction and developmental toxicity studies using rats and rabbits exposed
(whole-body) to atmospheric concentrations up to 7000 ppm cyclohexane did not detect evidence of developmental toxicity in
either species.

[Section 12: Ecological Information ) ]

Toxicity: Acute aquatic toxicity studies on samples of gasoline and naphtha streams show acute toxicity values greater than 1
mg/L and mostly in the range 1-100 mg/L. These tests were carried out on water accommodated fractions, in closed systems to
prevent evaporative loss. Results are consistent with the predicted aquatic toxicity of these substances based on their hydrocarbon
composition. These substances should be regarded as toxic to aquatic organisms, with the potenfial to cause long term adverse
effects in the aquatic environment. Classification: H411: Chronic Cat 2.

Persistence and Degradability: The hydrocarbons in this material are not readily biodegradable but are regarded as inherently
biodegradable since their hydrocarbon components can be degraded by microorganisms.

Persistence per IOPC Fund definition: Non-Persistent

Bioaccumulative Potential: Log Kow values measured for the hydrocarbon components of this material range from 3 to greater
than 6 and therefore are regarded as having the potential to bioaccumulate. In practice, metabolic processes or physical properties
may prevent this effect or limit bioavailability.

Mobility in Soil: On release to water, hydrocarbons will float on the surface and since they are sparingly soluble, the only
significant loss is volatilization to air. In air, these hydrocarbons are photodegraded by reaction with hydroxyl radicals with half lives
varying from 6.5 days for benzene to 0.5 days for n-dodecane.

Other Adverse Effects: None anticipated.

[Section 13: Disposal Considerations _ B

The generator of a waste is always responsible for making proper hazardous waste determinations and needs to consider state
and local requirements in addition to federal regulations.

This material, if discarded as produced, would not be a federally regulated RCRA “listed" hazardous waste. However, it would
likely be identified as a federally regulated RCRA hazardous waste for the following characteristic(s) shown below. See Sections 7
and 8 for information on handling, storage and personal protection and Section 9 for physical/chemical properties. It is possible
that the material as produced contains constituents which are not required to be listed in the MSDS but could affect the hazardous
waste determination. Additionally, use which results in chemical or physical change of this material could subject it to regulation as
a hazardous waste.

Container contents should be completely used and containers should be emptied prior to discard. Container residues and rinseates
could be considered ta be hazardous wastes.

EPA Waste Number(s)
* D001 - Ignitability characteristic
* DU18 - Toxicity characteristic (Benzene)
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[Section 14: Transport Information ]
U.S. Department of Transportation {DOT)

Shipping Description: If vapor pressure is > 300 kPa (43.5 psia) at 50° C (122° F) shipping description is:

UN1965, Hydrocarbon gas mixture, liquefied, n.o.s., 2.1: ,
If vapor pressure is <= 300 kPa (43.5 psia} at 50° C (122° F) shipping description is:
UN3285, Hydrocarbons, liquid, n.o.s., 3, lorlI [1ifBP < 95° F (357 C); lif BP > 95° F]

Non-Bulk Package Marking: Must be consistent with shipping description, either:
Hydrocarbon gas mixture, liquefied, n.o.s., UN1965
or
Hydrocarbons, liquid, n.o.s., UN3295

Non-Bulk Package Labeling: For UN1965: Flammable gas
For UN3295: Flammable liquid

Bulk Package/Placard Marking: For UN1965: Flammable gas / 1965
For UN3295: Flammable / 3295

Packaging - References: For UN'1965: 49 CFR: 173.306; 173.304; 173.314 & 315
For UN3295: 49 CFR 173.150; 173.201; 173.243 [PGI]
-or-
49 CFR 173.150; 173.202; 173.242 [ PG Il ]
(Exceptions; Non-buik; Buik)

Hazardous Substance: See Section 15 for RQ's

Emergency Response Guide: UN1965 - 115; UN3295 - 128;

Note: The following alternate shipping description order may be used until January 1,
2013;

Proper Shipping name, Hazard Class or Division, (Subsidiary Hazard if any), UN or
NA number, Packing Group

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code: Not
applicable

Other shipping description elements may be required for DOT compliance.

International Maritime Dangerous Goads (IMDG)

Shipping Description: If boiling point Is < 20° C shipping description is:
UN1965, Hydrocarbon gas mixture, liquefied, n.o.s., ( Propane , Butane ), 2.1
If vapor pressure is <= 300 kPa (43.5 psia) at 50° C (122° F) shipping description is:
UN3295, Hydrocarbons, liquid, n.o.s., 3,1 orli (FP° C cc), fwhere FP is the material's flash
point inr degrees C cc.]
[11§BP < 95° F (35° C); Il if BP > 95° F];

Non-Bulk Package Marking: Must be consistent with shipping description, either:
Hydrocarbon gas mixture, liquefied, n.o.s., (Propane, Butane), UN1965
or
Hydrocarbons, liquid, n.o.s., UN3295

Labels: For UN1965: Flammable gas
For UN3295; Flammable liquid
Placards/Marking (Bulk): For UN1965: Flammable gas / 1965
For UN3295: Flammable / 3295
Packaging - Non-Bulk: For UNT965: P200
For UN3295: POO1
EMS: For UN1965: F-D, S-U
For UN3295: F-E, S-D
Note: If transported in bulk by marine vessel in international waters, product is being

carried under the scope of MARPOL Annex I.
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International Civil Aviation Org. / International Air Transport Assoc. (ICAO/IATA)

UN1965 or UN3295

UN/D #:

Proper Shipping Name:

Hazard Class/Division:

Subsidiary risk:
Packing Group:

Non-Bulk Package Marking:

For UN1965: Hydrocarbon gas mixture, iiquefied, n.o.s. (Propane, Butane)
: Hydrocarbons, liquid, n.o.s.

For UN3295

For UN1965:
For UN3295:

None

21
3

For UN1965: None
21 or |l { Determined by IATA 3.3.2 ]

For UN3295

For UNT965: Hydrocarbon gas mixture, liquefied, n.o.s. (Propane, Butane), UN1985
For UN3295: Hydrocarbons, liquid, n.o.s., UN3295

Labels: For UN1965: Flammable gas , Cargo Aircraft Only
For UN3295: Flammabile liquid
ERG Code: For UN1965: 10L or For UN3295: 2H
LTD. QTY Passenger Aircraft Cargo Aircraft Only
[Packaging Instruction #: UNT965 - Forbidden UN1965 - Forbidden UN1965 - 200
UN3295 - Forbidden - | UN3295-351-[PG1] | UN3295-361-[PG ]
[PGI] I53-[PG ] 364-IPG ]
Y341 -fPG Il ]
Max. Net Qty. Per Package: UN3235 - Forbidden - UN3295-1L-[PG 1] UNT965 - 150 kg
[PGI] S5L-fPGI] UN3295-30L-[PGI]
1L-[PGH] 60L-fPGH]

[Section 15: Regulatory Information | ]

CERCLA/SARA - Section 302 Extremely Hazardous Substances and TPQs (in pounds):

This material contains the following chemicals subject to the reporting requirements of SARA 302 and 40 CFR 372:

Component TPQ EPCRA RQ
Hydrogen Sulfide 500 Ib 100 Ib
CERCLA/SARA - Section 311/312 (Title Il Hazard Categories)

Acute Health: Yes
Chronic Health: Yes
Fire Hazard: Yes
Pressure Hazard: No

Reactive Hazard: No

CERCLA/SARA - Section 313 and 40 CFR 372:
This material contains the following chemicals subject to the reporting requirements of Section 313 of SARA Title Il and 40 CFR
372:

Component Concentration’ de minimis
n-Hexane 525 1.0%
Toluene 1-5 1.0%
Benzene 0.1-5 0.1%

Cyclohexane 0-3 1.0%

EPA {CERCLA) Reportabie Quantity (in pounds);

EPA’s Petroleum Exclusion applies to this material - (CERCLA 101(14)).

California Proposition 65:

Warning: This material may contain detectable quantities of the following chemicals, known to the State of California to cause
cancer, birth defects or other reproductive harm, and which may be subject to the warning requirements of California Proposition
65 (CA Heaith & Safety Code Section 25249,5);
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Component Type of Toxicity
Toluene Developmental Toxicant
Female Reproductive Toxicant
Benzene Cancer
Developmental Toxicant
Male Reproductive Toxicant

International Hazard Classification

Canada:
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the

MSDS contains all the information required by the Regulations.

WHMIS Hazard Class:
B2 - Flammable Liquids
D2A
D2B

National Chemical Inventories
All components are either fisted on the US TSCA Inventory, or are not regulated under TSCA
All components are either on the DSL, or are exempt from DSL listing requirements

U.S. Export Control Classification Number: EARS9

Section 16; Other Information = ]
Date of issue: 20-Sep-2014

Status: FINAL

Previous Issue Date: 20-Sep-2014

Revised Sections or Basis for Revision: Identified Hazards (Section 2)

Precautionary Statement(s) (Section 2)
First Aid (Section 4)Exposure limits (Section 8)
Shipping information (Section 14)
Regulatory information (Section 15)
SDS Number: 786340

Guide to Abbreviations:

ACGIH = American Conference of Governmental Industrial Hygienists; CASRN = Chemical Abstracts Service Registry Number; CEILING = Ceiling
Limit (15 minutes), CERCLA = The Comprehensive Environmental Response, Compensation, and Liability Act; EPA = Environmental Protection
Agency; GHS = Globally Hamoanized System; IARC = International Agency for Research on Cancer; INSHT = National Institute for Health and
Safety at Work; IOPC = Intemational Oil Pollution Compensation; LEL = Lower Explosive Limit: NE = Not Established; NFPA = National Fire
Protection Assaciation; NTP = National Toxicolagy Program; OSHA = Occupational Safety and Health Administration; PEL = Permissible Exposure
Limit (OSHA); SARA = Superfund Amendments and Reautharization Act; STEL = Short Term Exposure Limit (15 minutes); TLV = Threshold Limit
Value (ACGIH), TWA = Time Weighted Average (8 hours); UEL = Upper Explosive Limit; WHMIS = Worker Hazardous Materials Information
System (Canada)

Disclaimer of Expressed and implied Warranties:

The information presented in this Material Safety Data Sheet is based on data befieved to be accurate as of the date this Material Safety Data
Sheet was prepared. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY OTHER
WARRANTY IS EXPRESSED OR IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS OF THE INFORMATION
PROVIDED ABOVE, THE RESULTS TQ BE OBTAINED FROM THE USE OF THIS INFORMATION OR THE PRODUCT, THE SAFETY OF THIS
PRODUCT, OR THE HAZARDS RELATED TO ITS USE. No responsibility is assumed for any damage or injury resulting from abnormal use or
from any failure to adhere to recommended practices. The information provided abave, and the product, are furnished on the condition that the
person receiving them shall make their own determination as to the suitability of the product for their particular purpose and on the condition that
they assume the risk of their use. In addition, no authorization is given nor implied to practice any patented invention without a license.



v Crude Condensate

AMERICAN EMNMERGY

PARTNERS Safety Data Sheet
[Section 1: Identification of the substance or mixture and of the supplier _ 1
Product Name: Crude Condensate
SDS Number: 730370
Synonyms/Other Means of ldentification: Natural Gas Condensates, Petroleum

Crude Oil Condensate

Gas Drips
MARPOL Annex | Category: Naphthas and Condensates
Intended Use: Feedstock
Manufacturer: American Energy Pariners

301 N.W, 63rd

Oklahoma City, OK 73116
Emergency Health and Safety Number: Chemtrec: 800-424-9300 (24 Hours)
SDS Information: Phone: 844-210-8000

URL: www.americanenergypartners.com

[Section 2: Hazard(s) Identification

Classification
H224 — Flammable liquids -- Category 1

H304 — Aspiration Hazard -- Category 1

H315 - Skin comosion/irritation -- Category 2

H332 — Acute toxicity, Inhalation -- Category 4

H336 -- Specific target organ toxicity (single exposure) — Category 3

H350 - Carcinogenicity — Category 1B

H411 — Hazardous to the aquatic environment, chronic toxicity -- Category 2

Hazards not Otherwise Classified
May contain or release poisonous hydrogen sulfide gas

Label Elements

DANGER

Extremely flammable liquid and vapor. {(H224)*
Causes skin irritation. {H315)*

May be fatal if swallowed and enters airways. (H304)*
Contains poisonous hydrogen sulfide gas

Harmful if inhaled. (H332)*

May cause drowsiness or dizziness. (H336)*

May cause cancer. (H350)*

Toxic to aquatic life with long lasting effects. (H411)*

730370 - Crude Condensate Page 1/13
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Precautionary Statement(s):

Obtain special instructions before use. (P201)*
Do not handle until all safety precautions have been read and understood. (P202)*

Keep away from heat/sparks/open flames/hot surfaces. - No smoking. (P210)*

Keep container tightly closed. (P233)*

Keep cool. (P235)*

Ground/bond container and receiving equipment. (P240)*

Use with explosion-proof equipment. (P241)*

Use only non-sparking tools. (P242)*

Take precautionary measures against static discharge. (P243)*

Avoid breathing dust/fume/gas/mist/vapours/spray. (P261)*

Wash thoroughly after handling. {P264)*

Use only outdoors or in a well-ventilated area. (P271)*

Avoid release to the environment. (P273)*

Wear protective gloves / protective clothing / eye protection / face protection. (P280)*

IF ON SKIN: Remove/Take off immediately all contaminated clothing. (P361)* Wash with plenty of soap and water. (P352)*
I skin irritation occurs: Get medicat advice/attention. (P313)*

Take off contaminated clothing and wash before reuse. (P362)*

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing. {(P340)*
Call a POISON CENTER or doctor/physician if you feel unwell. (P312)*

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. (P301 +P310)*
Do NOT induce vomiting. (P331)*

In case of fire: Use dry chemical, carbon dioxide, or foam for extinction.(P370+P378)*
Collect spillage. (P391)*

Store locked up. (P405)*

Store in a well-ventilated place. Keep container tightly closed. (P403+P233)*

Dispose of contents/container to approved disposal facility. (P501)*

* (Applicable GHS hazard codle.)

[Section 3: Composition / Information on Ingredients ]
iComponent ' __CASRN =~ Congentration’

Natural Gas Condensate ..C2-20 64741-47-5 100

Toluene 108-88-3 1-7

Hydrogen Sulfide 7783-06-4 0.1-5

Benzene 71-43-2 <5

' All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

Crude oil, natural gas and natural gas condensate can contain minor amounts of sulfur, nitrogen and oxygen containing organic
compounds as well as frace amounts of heavy metals like mercury, arsenic, nickel, and vanadium. Composition can vary
depending on the source of crude.

[Section 4: First Aid Measures

Eye Contact: [f irritation or redness develops from exposure, flush eyes with clean water. If symptoms persist, seek medical
attention.

Skin Contact: Remove contaminated shoes and clothing, and flush affected area(s) with large amounts of water. If skin surface is
damaged, apply a clean dressing and seek medical attention. If skin surface is not damaged, cleanse affected area(s) thoroughly
by washing with mild soap and water or a waterless hand cleaner. If irritation or redness develops, seek medical attention. Wash
contaminated clothing before reuse.

Inhalation (Breathing): Immediately move victim away from exposure and into fresh airin a position comfortable for breathing. If
respiratory symptoms or other symptoms of exposure develop, seek immediate medical attention. If victim is not breathing, clear
airway and immediately begin artificial respiration. if breathing difficulties develop, oxygen should be administered by qualified
personnel. Seek immediate medical attention.
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Ingestion (Swallowing): Aspiration hazard: Do not induce vomiting or give anything by mouth because this material can enter the
lungs and cause severe lung damage. If victim is drowsy or unconscious and vomiting, place on the left side with the head down. If
possible, do not leave victim unattended and observe closely for adequacy of breathing. Seek medical attention.

Most important symptoms and effects
Acute: Headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue.

Delayed: Dry skin and possible irritation with repeated or prolonged exposure.

Notes to Physician: At high concentrations hydrogen sulfide may produce pulmonary edema, respiratory depression, and/or
respiratory paralysis. The first priority in treatment should be the establishment of adequate ventilation and the administration of
100% oxygen. Animal studies suggest that nitrites are a useful antidote, however, documentation of the efficacy of nitrites in
humans is lacking. If the diagnosis of hydrogen sulfide poisoning is confirmed and if the patient does not respond rapidly to
supportive care, the use of nitrites may be an effective antidote if delivered within the first few minutes of exposure. For aduits the
dose is 10 mL of a 3% NaNO2 solution (0.5 gm NaNO2 in 15 mL water) I.V. over 2-4 minutes. The dosage should be adjusted in
children or in the presence of anemia, and methemoglobin levels, arterial blood gases, and electrolytes should be monitored

closely.

Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons exposed to high concentrations of
hydrocarbon solvents (e.g., in enclosed spaces or with deliberate abuse). The use of other drugs with less arrhythmogenic
potential should be considered. If sympathomimetic drugs are administered, observe for the development of cardiac arrhythmias.

Federal regulations (29 CFR 1910.1028) specify medical surveillance programs for certain exposures to benzene above the action
level or PEL (specified in Section (i)(1)(i) of the Standard}. In addition, employees exposed in an emergency situation shall, as
described in Section (i){4)(i), provide a urine sample at the end of the shift for measurement of urine phenol.

Other Comments: Befare attempting rescue, first responders should be alert to the possible presence of hydrogen sulfide, a
poisonous gas with the smell of rotten eggs, and should consider the need for respiratory protection (see Section 8). Remove
casualty to fresh air as quickly as possible. Inmediately begin artificial respiration if breathing has ceased. Consider whether
oxygen administration is needed. Obtain medical advice for further treatment.

[Section 5: Fire-Fighting Measures ' |

NFPA 704 Hazard Class

Health: 2 Flammability: 4 Instability: 0 (0-Minimal, 1-Slight, 2-Moderate, 3-Serious, 4-Severe)

Unusual Fire & Explosion Hazards: Extremely flammable. This material can be ignited by heat, sparks, flames, or cther sources
of ignition (e.g., static electricity, pilot lights, mechanical/electrical equipment, and electronic devices such as cell phones,
computers, calculators, and pagers which have not been certified as intrinsically safe). Vapors may travel considerable distances to
a source of ignition where they can ignite, flash back, or explode. May create vapor/air explosion hazard indoors, in confined
spaces, outdoors, or in sewers. This product will float and can be reignited on surface water. Vapors are heavier than air and can
accumulate in low areas. If container is not properly cooled, it can rupture in the heat of a fire. Hazardous
combustion/decomposition products, including hydrogen sulfide, may be released by this material when exposed to heat or fire,
Use caution and wear protective clothing, including respiratory protection.

Extinguishing Media: Dry chemical, carbon dioxide, or foam is recommended. Water spray is recommended to cool or protect
exposed materials or structures. Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined
spaces. Simultaneous use of foam and water on the same surface is to be avoided as water destroys the foam. Water may be
ineffective for extinguishment, unless used under favorable conditions by experienced fire fighters,
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Fire Fighting Instructions: For fires beyond the initial stage, emergency responders in the immediate hazard area should wear
protective clothing. When the potential chemical hazard is unknown, in enclosed or confined spaces, a self contained breathing
apparatus should be worn. In addition, wear other appropriate protective equipment as conditions warrant (see Section 8).

Isolate immediate hazard area and keep unauthorized personnel out. Stop spill/release if it can be done safely. Move undamaged
containers from immediate hazard area if it can be done safely. Water spray may be useful in minimizing or dispersing vapors and
to protect personnel. Cool equipment exposed to fire with water, if it can be done safely. Avoid spreading burning liquid with water
used for cooling purposes.

Hazardous Combustion Products: Combustion may yield smoke, carbon monoxide, and other products of incomplete
combustion. Hydrogen sulfide and oxides of nitrogen and sulfur may also be formed.

See Section 9 for Flammable Properties including Flash Point and Flammable (Explosive) Limits

iSection 6: Accidental Release Measures

Personal Precautions: Extremely flammable. Spillages of liquid product will create a fire hazard and may form an éxplosive
atmosphere. Keep all sources of ignition and hot metal surfaces away from spill/release if safe to do so. The use of explosion-proof
electrical equipment is recommended. Contains poisonous hydrogen sulfide gas. If the presence of dangerous amounts of H23
around the spilled product is suspected, additional or special actions may be warranted, including access restrictions and use of
protective equipment. Stay upwind and away from spill/release. Avoid direct contact with material. For large spillages, notify
persons down wind of the spill/release, isolate immediate hazard area and keep unauthorized personnal out. Wear appropriate
protective equipment, including respiratory protection, as conditions warrant (see Section 8). See Sections 2 and 7 for additional
information on hazards and precautionary measures.

Environmental Precautions: Stop spill/release if it can be done safely. Prevent spilled material from entering sewers, storm
drains, other unauthorized drainage systems, and natural waterways. Use foam on spills to minimize vapors. Use water sparingly
to minimize environmental contamination and reduce disposal requirements. If spill occurs on water notify appropriate authorities
and advise shipping of any hazard. Spills into or upon navigable waters, the contiguous zone, or adjoining shorelines that cause a
sheen or discoloration on the surface of the water, may require notification of the National Response Center (phone number 800-
424-8802).

Methods for Containment and Clean-Up: Notify relevant authorities in accordance with all applicable regulations. Immediate
cleanup of any spill is recommended. Dike far ahead of spili for later recovery or disposal. Absorb spill with inert material such as
sand or vermiculite, and place in suitable container for disposal. If spilled on water remove with appropriate methods (e.g.
skimming, booms or absorbents). In case of soil contamination, remove contaminated soil for remediation or disposal, in
accordance with local regulations.

Recommended measures are based on the most likely spillage scenarios for this material; however local conditions and
regulations may influence or limit the choice of appropriate actions to be taken.

Section 7: Handling and Storage B

Precautions for safe handling: Keep away from ignition sources such as heat/sparks/open flame — No smoking. Take
precautionary measures against static discharge. Nonsparking tools should be used. Do not handle until all safety precautions
have been read and understood. Obtain special instructions before use. Wear protective gloves/clothing and eye/face protection.
May contain or release dangerous levels of hydrogen sulfide. Use only outdoors or in well-ventilated area. Avoid breathing vapors
or mists. Wash thoroughly after handling. Use good personal hygiene practices and wear appropriate personal protective
equipment (see section 8).
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Extremely Flammable. May vaporize easily at ambient temperatures. The vapor is heavier than air and may create an explosive
mixture of vapor and air. Beware of accumulation in confined spaces and low lying areas. Open container slowly to relieve any
pressure. Electrostatic charge may accumulate and create a hazardous condition when handling or processing this material. To
avoid fire or explosion, dissipate static electricity during transfer by grounding and bonding containers and equipment before
transferring material. The use of explosion-proof electrical equipment is recommended and may be required (see appropriate fire
codes). Refer to NFPA-70 and/or AP| RP 2003 for specific bonding/grounding requirements. Do not enter confined spaces such as
tanks or pits without following proper entry procedures such as ASTM D-4276 and 29CFR 1910.146. Do not wear contaminated
clothing or shoes. Keep contaminated clothing away from sources of ignition such as sparks or open flames.

Mercury and other heavy metals may be present in trace quantities in crude oil, raw natural gas, and condensates. Production and
processing of these materials can lead to "drop-out” of elemental mercury in enclosed vessels and pipe work, typically at the low
point of any process equipment because of its density. Mercury may also occur in other process system deposits such as sludges,
sands, scales, waxes, and filter media. Personnel engaged in work with equipment where mercury deposits might occur {confined
space entry, sampling, opening drain valves, draining process lines, etc), may be exposed to a mercury hazard (see sections 3 and
8).

Static Accumulation Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling this material.
To minimize this hazard, bonding and grounding of tanks, transfer piping, and storage tank level floats are necessary but may not,
by themseives, be sufficient. Review all operations which have the potential of generating and accumulating an electrostatic
charge and/or a flammable atmosphere (including tank and container filling, splash filling, tank cleaning, sampling, gauging, switch
loading, filtering, mixing, agitation, and vacuum truck operations) and use appropriate mitigating procedures. Special care should
be given fo ensure that special slow load procedures for "switch loading” are followed to avoid the static ignition hazard that can
exist when higher flash point material (such as fuel oil or diesel) is loaded into tanks previously containing low flash point products
{such as gasoline or naphtha). For more information, refer to OSHA Standard 29 CFR 1910.1086, 'Flammable and Combustible
Liquids’, National Fire Protection Association (NFPA 77, 'Recommended Practice on Static Electricity', and/or the American
Petroleum Institute (APl) Recommended Practice 2003, "Protection Against Ignitions Arising Out of Static, Lightning, and Stray
Currents’.

Conditions for safe storage: This material may contain or release poisonous hydrogen sulfide gas. In atank, barge, or other
closed container, the vapor space above this material may accumulate hazardous concentrations of hydrogen sulfide. Check
atmosphere for oxygen content, H2S, and flammability prior to entry. Keep container(s) tightly closed and properly labeled. Use
and store this material in cool, dry, well-ventilated areas away from heat, direct sunlight, hot metal surfaces, and all sources of
ignition. Store only in approved containers. Post area "No Smoking or Open Flame.” Keep away from any incompatible material
(see Section 10). Protect container(s) against physical damage. Qutdoor or detached storage is preferred. Indoor storage should
meet OSHA standards and appropriate fire codes.

"Empty" containers retain residue and may be dangerous. Do not pressurize, cut, weld, braze, solder, dill, grind, or expose such
containers to heat, flame, sparks, or other sources of ignition. They may explode and cause injury or death. "Empty" drums should
be completely drained, properly bunged, and promptly shipped to the supplier or a drum reconditioner. All containers should be
disposed of in an environmentally safe manner and in accordance with govemmental regulations. Before working on or in tanks
which contain or have contained this material, refer to OSHA regulations, ANSI Z49.1, and other references pertaining to cleaning,
repairing, welding, or other contemplated operations.

[Section 8: Exposure Controls / Personal Protection ]
_ Component ACGIH OSHA Other
Natural Gas Condensate ..C2-20 TWA: 300 ppm (as Gascline) TWA; 400 mg/m*® 0.5 ppm TWAShr
TWA: 100 ppm (as benzene)
0.25 ppm TWA1Z2hr
{(as benzene)
2.5 ppm STEL

{as benzene}
{American Energy Guidelines)

Toluene TWA: 20 ppm Ceiling: 300 ppm o
TWA: 200 ppm
Hydrogen Sulfide STEL: 5 ppm Ceiling: 20 ppm TWA: 5 ppm 8hr
TWA: 1 ppm TWA: 2.5 ppm 12hr STEL: 15
ppm
(American Energy Guidelines)
Benzene STEL: 2.5 ppm Ceiling: 25 ppm -
TWA: 0.5 ppm STEL: 5 ppm
Skin TWA: 10 ppm TWA: 1 ppm

Note: State, local or other agencies or advisory groups may have established more stringent limits. Consult an industrial
hygienist or similar professional, or your local agencles, for further information.
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Engineering controls: If current ventilation practices are not adequate to maintain airbome concentrations below the esiablished
exposure limits, additional engineering controls may be required.

Eye/Face Protection: The use of eye protection that meets or exceeds ANSI| Z.87.1 is recommended to protect against potential
eye contact, irritation, or injury. Depending on conditions of use, a face shield may be necessary.

Skin/Hand Protection: The use of gloves impervious to the specific material handled is advised to prevent skin contact. Users
should check with manufacturers to confirm the breakthrough performance of their products. Depending on exposure and use
conditions, additional protection may be necessary to prevent skin contact including use of items such as chemical resistant boots,
aprons, arm covers, hoads, coveralls, or encapsulated suits. Suggested protective materials: Nitrile

Respiratory Protection: A NIOSH approved, self-contained breathing apparatus (SCBA) or equivalent operated in a pressure
demand or other positive pressure mode should be used in situations of oxygen deficiency (oxygen content less than 19.5
percent), unkrown exposure concentrations, or situations that are immediately dangerous to life or health (IDLH).

A respiratory protection program that meets or is equivalent to OSHA 29 CFR 1910.134 and ANSI Z88.2 should be followed
whenever workplace conditions warrant a respirator's use.

If benzene concentrations equal or exceed applicable exposure limits, OSHA requirements for personal protective equipment,
exposure monitoring, and training may apply (20CFR1910.1028 - Benzene).

Workpiace monitoring plans should consider the possibility that heavy metals such as mercury may concentrate in processing
vessels and equipment presenting the possibility of exposure during various sampling and maintenance operations. Implement
appropriate respiratory protection and the use of other protective equipment as dictated by monitoring results (See Sections 2 and

7).

Other Protective Equipment: Eye wash and quick-drench shower facilities should be available in the work area. Thoroughly
clean shoes and wash contaminated clothing before reuse.

Suggestions provided in this section for exposure control and specific types of protective equipment are based on
readily available information. Users should consult with the specific manufacturer to confirm the performance of their
protective equipment. Specific situations may require consultation with industrial hygiene, safety, or engineering
professionals.

[Section 9: Physical and Chemical Properties ]

Note: Unless otherwise stated, values are determined at 20°C (68°F) and 760 mm Hg (1 atm). Data represent typical values and
are not intended to be specifications.

Appearance: Amber to dark brown

Physical Form: Liquid

Odor: Rotten egg / sulfurous; Petroleum.

Odor Threshold: No data

pH: Not applicable

Vapor Pressure: 5-15 psia (Reid VP) @ 100°F / 37.8°C
1

Vapor Density (air=1}):
Initial Bolling Point/Range:
Melting/Freezing Point:
Solubility in Water:

Partition Coefficient (n-octanoliwater) (Kow):

Specific Gravity (water=1):

Bulk Density:

VOC Content(%):

Evaporation Rate (nBuAc=1):

Flash Point:

Test Method:

Lower Explosive Limits (vol % in air):
Upper Explosive Limits (vol % in air):
Auto-ignition Temperature:

-20 to 800 °F / -29 to 427 °C
No data

Negligible

No data

0.6 - 0.8 @ 60°F {15.6°C)

6.25 Ibs/gal

50

1

-51 °F / -46 °C
Pensky-Martens Closed Cup (PMCC), ASTM D93, EPA 1010
1.1

6.0

590 °F / 310 °C

[Section 10: Stability and Reactivity
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Stability: Stable under normal ambient and anticipated conditions of use.

Conditions to Avoid: Avoid high temperatures and all sources of ignition. Prevent vapor accumulation.

Materials to Avoid (Incompatible Materials): Avoid contact with strong oxidizing agents and strong reducing agents.
Hazardous Decomposition Products: Not anticipated under normal conditions of use.

Hazardous Polymerization: Not known to occur.

[Section 11: Toxicological Information 1

Information on Toxicological Effects of Substance/Mixture

Inhalation Harmful if inhaled Contains poisonous hydrogen 10 mg/t {vapor,
sulfide gas. See Signs and estimated)
Symptoms.

Skin Absorption Unlikely to be harmful > 2 glkg

Ingestion (Swallowing) Unlikely to be harmful > 5 glkg

Aspiration Hazard: May be fatal if swallowed and enters airways.
Skin Corrosion/Irritation: Causes skin iritation. Repeated exposure may cause skin dryness or cracking.
Serious Eye Damage/irritation: Causes mild eye irritation. .

Signs and Symptoms: Effects of overexposure can include slight irritation of the respiratory tract, nausea, vomiting, and
signs of nervous system depression (e.g., headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue).
Continued exposure to high concentrations can result in vomiting, cardiac irregularities and sudden loss of consciousness.
This materiai contains hydrogen sulfide, a poisonous gas with the smell of rotten eggs. The smell disappears rapidly because
of olfactory fatigue so odor may not be a reliable indicator of exposure. Effects of overexposure include irritation of the eyes,
nose, throat and respiratory tract, biurred vision, photophobia {sensitivity to light), and puimonary edema (fluld accumulation in
the lungs). Severe exposures can result in nausea, vomiting, muscle weakness or cramps, headache, disorientation and other
signs of nervous system depression, imegular heartbeats, convulsions, respiratory failure, and death.

Skin Sensitization: Not expected to be a skin sensitizer.

Respiratory Sensitization: No information available.

Specific Target Organ Toxicity (Single Exposure): May cause drowsiness and dizziness.

Speclfic Target Organ Toxicity (Repeated Exposure): Not expected to cause organ effects from repeated exposure.
Carcinogenicity: May cause cancer

Germ Cell Mutagenicity: Not expected to cause heritable genetic effects.

Reproductive Toxicity: Not expected to cause reproductive toxicity.
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Information on Toxicological Effects of Components

Natural Gas Condensate ..C2-20

Carcinogenicity: Two year inhalation studies of vaporized unleaded gasoline produced an increased incidence of kidney
tumors in male rats and liver tumors in female mice. Repeated skin application of varicus petroleum naphthas in mice for two
years resulted in an increased incidence of skin tumors but only in the presence of severe skin imitation. Follow-up mechanistic
studies suggest that the occurrence of these tumors may be the consequence of promotional processes and not relevant to
human risk assessment. Epidemiology data collected from a study of more than 18,000 petroleum marketing and distribution
workers showed no increased risk of leukemia, multiple myeloma, or kidney cancer from gasoline exposure. Unleaded
gasaline has been ideniified as a possible carcinogen by the International Agency for Research on Cancer.

Target Organs: Two year inhalation studies of wholly vaporized unleaded gasoline, and 90 days studies of various petroleum
naphthas, did not produce significant target organ toxicity in laboratory animals. Nephropathy in male rats, characterized by the
accumuliation of alpha-2-u- globulin in epithelial cells of the proximal tubules was observed, however follow-up studies suggest
that these changes are unique to the maie rat.

Reproductive Toxicity: No evidence of developmental toxicity was found in pregnant laboratory animals {rats and mice})
exposed to high vapor concentrations of unleaded gasoline and petroleum naphthas via inhalation. A two-generation
reproductive toxicity study of vapor recovery gasoline did not adversely affect reproductive function or offspring survival and
development.

Xylenes

Target Organs: Rats exposed to xylenes at 800, 1000 or 1200 ppm 14 hours daily for 6 weeks demonstrated high frequency
hearing loss. Another study in rats exposed to 1800 ppm 8 hours daily for 5 days demonstrated middie frequency hearing loss.
Reproductive Toxicity: Both mixed xylenes and the individual isomers proeduced limited evidence of developmental toxicity in
laboratory animals. Inhalation and oral administration of xylene resulted in decreased fetal weight, increased incidences of
delayed ossification, skeletal variations and resomptions, but no evidence of teratogenicity.

Toluene

Carcinogenicity: Exposure of rats and mice fo toluene at concentrations ranging from 120-1200 ppm for two years did not
demonstrate evidence of carcinogenicity. Toluene has not been listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to toluene may damage color vision.
Subchronic and chronic inhalation studies with toluene produced kidney and liver damage, hearing loss and central nervous
system (brain) damage in laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene has
been shown to cause liver, kidney, and central nervous system damage, including hearing loss and visual disturbances.
Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited evidence of developmental toxicity in
laboratory animals. Decreased fetal body weight and increased skeletal variations in both inhalation and oral studies, but only
at doses that were maternally toxic. No fetal toxicity was seen at doses that were not matemally toxic. Decreased sperm
counts have been observed in male rats in the absence of a reduction in fertility. Toluene has been reported to cause mental
or growth retardation in the children of solvent abusers who directly inhale toluene during pregnancy.

Cyclohexane

Reproductive Toxicity: Two-generation reproduction and developmental toxicity studies using rats and rabbits exposed
{whole-body) to atmospheric concentrations up to 7000 ppm cyclohexane did not detect evidence of developmental toxicity in
either species.

Benzene

Carcinogenicity: Benzene is an animal carcinogen and is known to produce acute myelogenous leukemia (a form of cancer)
in humans. Benzene has been identified as a human carcinogen by |ARC, the US National Toxicology Program and the US-
Occupational Safety and Health Administration.

Target Organs: Prolonged or repeated exposures to benzene vapors can cause damage to the blood and blood forming
organs, including disorders like leukopenia, thrombocytopenia, and aplastic anemia.

Reproductive Toxicity: Some studies in occupationally exposed women have suggested benzene exposure increased risk of
miscarriage and stillbirth and decreased birth weight and gestational age. The size of the effects detected in these studies was
small, and ascertainment of exposure and outcome in some cases relied on self-reports, which may limit the reliability of these
results.

Germ Colf Mutagenicity: Benzene exposure has resulted in chromosomal aberrations in human lymphocytes and animal
bone marrow cells. Exposure has also been associated with chromosomal aberrations in sperm cells in human and animal
studies.

n-Hexane

Target Organs: Excessive exposure to n-hexane can result in peripheral neuropathies. The initial symptoms are symmetrical
sensory numbness and paresthesias of distal portions of the extremities. Motor weakness is typically observed in muscles of
the toes and fingers but may also involve muscles of the arms, thighs and forearms. The onset of these symptoms may be
delayed for several months to a year after the beginning of exposure. The neurotoxic properties of n-hexane are potentiated by
exposure to methyl ethyl ketone and methyl isobutyl ketone.

Reproductive Toxicity: Prolonged exposure to high concentrations of n-hexane (>1,000 ppm) resulted in decreased sperm
count and degenerative changes in the testes of rats but not those of mice.
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Ethyl Benzene
Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year inhalation study

demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene has been listed as a possible human
carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year inhalation study there was
mild damage to the kidney (tubular hyperplasia), liver (eosinophilio foci, hypertrophy, necrosis}, lung (alveolar epithelium
metaplasia), thyroid (hyperplasia), thyroid (hyperptasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl
benzene affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was observed after combined
exposure to noise and ethyf benzene. There is no evidence of either ethyl benzene-induced hearing losses or ototoxicity with
combined expasure to ethyl benzene and noise in workers.

[Section 12: Ecological Information ]

Toxicity: Acute aquatic toxicity studies on sampies of gasoline and naphtha streams show acute toxicity values greater than 1
mg/L and mostly in the range 1-100 mg/L. These tests were carried out on water accommodated fractions, in closed systems to
prevent evaporative loss. Results are consistent with the predicted aquatic toxicity of these substances based on their hydrocarbon
compasition. These substances should be regarded as toxic to aquatic organisms, with the potential to cause long tenm adverse
effects in the aquatic environment. Classification: H411; Chronic Cat 2.

Persistence and Degradability: The hydrocarbons in this material are not readily bicdegradable but are regarded as inherently
biodegradable since their hydrocarben components can be degraded by microorganisms.

Bioaccumulative Potential: Log Kow values measured for the hydrocarbon components of this materiai range from 3 to greater
than 6 and therefore are regarded as having the potential to bioaccumulate, In practice, metabolic processes or physical properties
may prevent this effect or limit bioavailability.

Mobitity in Soil: On release to water, hydrocarbons will float on the surface and since they are sparingly soluble, the only
significant loss is volatilization to air. In air, these hydrocarbons are photodegraded by reaction with hydroxyl radicals with half lives
varying from 6.5 days for benzene to 0.5 days for n-dodecane.

Other Adverse Effects: None anticipated.

[Section 13: Disposal Considerations _ |

The generator of a waste is always responsible for making proper hazardous waste determinations and needs to consider state
and local requirements in addition to federal regulations.

This material, if discarded as produced, would not be a federally regulated RCRA "listed” hazardous waste. However, it would
likely be identified as a federally regulated RCRA hazardous waste for the following characteristic(s) shown below. See Sections 7
and 8 for information on handling, storage and personal protection and Section @ for physical/chemical properties. [t is possible
that the material as produced contains constituents which are not required to be listed in the MSDS but could affect the hazardous
waste determination. Additionally, use which results in chemical or physical change of this material could subject it to reguiation as
a hazardous waste.

Container contents should be completely used and containers should be emptied prior to discard. Container residues and rinseates
could be considered to be hazardous wastes.

EPA Waste Number(s)
» D001 - Ignitability characteristic
* D018 - Toxicity characteristic (Benzene)
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[Section 14: Transport Information |

U.S. Department of Transportation (DOT)

Shipping Description: If vapor pressure is > 300 kkPa (43.5 psia) at 50° C (122° F) and H2S is > 8.8 molar %
shipping description is:

UN31860, Liquefied gas, toxic, flammable, n.o.s., { Hydrogen sulfide; ,; Liquefied
Petroleum Gas ), 2.3,;, (2.1), Inhalation Hazard Zone X

If vapor pressure is > 300 kPa (43.5 psia) at 50° C (122° F) and H2S is < 8.8 molar %
shipping description is:

UN1965, Hydrocarbon gas mixture, liquefied, n.o.s., 2.1

if vapor pressure Is <= 300 kPa {43.5 psia) at 50° C (122° F) and H2S is < 8.8 molar %
shipping description is:

UN1267, Petroleum crude oil, 3,1 orll [1ifBP < 35° C (95° F); ll if BP > 35° C]

Non-Bulk Package Marking: Must be consistent with shipping description, either:
Liquefied gas, toxic, flammable, n.o.s., (Hydrogen sulfide, Liquefied petroleum gas),
UN3160
or
Hydrocarbon gas mixture, liquefied, n.o.s., UN1965
or
Petroleum crude oil, UN1267

Non-Bulk Package Labeling: For UN3160: Poison gas and Flammable gas
For UN1965: Flammable gas
For UN1267: Flammable liquid

Bulk Package/Placard Marking: For UN3160: Poison gas / 3160 and Flammabie gas
For UN1965: Flammable gas / 1965
For UN1267: Flammable / 1267

Packaging - References: For UN3160: None; 49 CFR 173.304; 173.314 & .315
For UN1965: 49 CFR: 173.306; 173.304; 173.314 & .315
For UN1267: 49 CFR 173.150; 173.201; 173.243 [PG I ]
-or-
49 CFR 173.150; 173.202; 173.242 [ PG Il ]
{Exceptions; Non-bulk; Buik)

Hazardous Substance: The EPA's Petroleum Exclusion applies to Section 2 and/or 15 components which are listed
in 49 CFR 172.101, Table 1 to Appendix A.

Emergency Response Guide: UN3160 - 119; UNT965 - 115; UN1267 - 128;

Note: Replace X in shipping description with:

D if Molar % H2S is from 8.8% to 14.8%

C if Molar % H2S is from 14.9% to 44.4%

B if Molar % H2S is from 44.5% to 100.0%

Container(s) greater than 5 liters (liquids) or 5 kilograms (solids), shipped by water
made and ALL bulk shipments may require the shipping description fo contain the
"Marine Pollutant™ notation [49 CFR 172.203(l)] and the container(s) to display the
[Marine Poliutant Mark] [49 CFR 172.322].

The following alternate shipping description order may be used until January 1,
2013:

Proper Shipping name, Hazard Class or Division, (Subsidiary Hazard If any), UN or
NA number, Packing Group

Other shipping description elements may be required for DOT compliance.
Transport in bulk according to Annex If of MARPOL 73/78 and the IBC Code: Not
applicable

International Maritime Dangerous Gaods (IMDG)
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Shipping Description:

Non-Bulk Package Marking:

Labels:

Placards/Marking (Bulk):

Packaging - Non-Bulk:

EMS:

Note:

UN/ID #:

Proper Shipping Name:

Hazard Class/Division:

Subsidiary risk:
Packing Group:

Non-Bulk Package Marking:

Labels:

ERG Code:
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If vapor pressure is > 300 kPa (43.5 psia)} at 50° C (122° F) and H2S is > 8.8 molar %
shipping description is:

UN3160, Liquefied gas, toxic, flammable, n.o.s { Hydrogen sulphide , Liquefied Petroleum
Gas ), 2.3,;, (2.1)

If vapor pressure is > 300 kPa (43.5 psia) at §0° C (122° F) and H2S is < 8.8 molar %
shipping description is:

UN1985, Hydrocarbon gas mixture, liquefied, n.o.s., (Hydrogen sulphide, Liquefied
petroleum gas), 2.1;

If vapor pressure is <= 300 kPa (43.5 psia) at 50° C (122° F) and H2S is < 8.8 molar %
shipping description is:

UN1267, Petroleum crude oil, 3, 1 orll [1if IBP < 35° C {95° F); Il if IBP > 35° C] (-46° C);

Must be consistent with shipping description, either:
Liquefied gas, toxic, flammable, n.o.s., (Hydrogen sulphide, Liquefied petroleum gas),
UN3160

or
Hydrocarbon gas mixture, liquefied, n.o.s., (Hydrogen sulphide, Liquefied petroleum gas),
UN1965

or
Petroleum crude oil, UN1267

For UN3160: Toxic gas and Flammable gas
For UN1965: Flammable gas
For UN'1287: Flammable liquid

For UN3160: Toxic gas /3160 and Flammable gas
For UN1965: Flammable gas / 1965
For UN1267: Flammable / 1267

For UN3160 & UNT965: P200
For UN1267: P01

For UN3160 & UN1965: F-D, §-U

For UN1267: F-E, S-E

If container(s) is greater than § liters (liquids) or 5 kilograms (solids), shipment may
require the shipping description to contain the “Marine Pollutant” description [IMDG
5.4.1.4.3.5] and the container(s) to dispiay the Marine Poliutant mark [IMDG 5.2.1.6].
U.S. DOT compliance requirements may apply. See 49 CFR 171.22, 23 & 25. If
transported in bulk by marine vessel in international waters, product is being carried
under the scope of MARPOL Annex I.

UN3160 - Forbidden
UN1965 or UN1267

For UN1965: Hydrocarbon gas mixture, liquefied, n.o.s. (Liquefied petroleum gas,
Hydrogen sulphide)
For UN1267: Petroleum crude oil

For UN1965: 2.1
For UN1267: 3

None
For UN1965: None
For UN1267: | or || [ Determined by IATA 3.3.2 ]

For UN1965: Hydrocarbon gas mixture, liquefied, n.o.s. (Liquefied petroleum gas,
Hydrogen sulphide), UN1965
For UN1267: Petroleum crude oil, UN1267

For UN1965: Flammable gas , Cargo Aircraft Only
For UN1267: Flammable liquid

For UN1965: 10L or For UN1267: 3L

LTD. QTY Passenger Aircraft Cargo Aircraft Only
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IPackaging Instruction #: UN1965 - Forbidden UN1965 - Forbidden UN1865 - 200
UN1267 - Forbidden - | UNT267-351-[PG 1] | UN1267-361-[PGi]
[PGI] 353-[PGIl] 364-[PGH]
Y341 -fPG i ]
[Max. Net Qty. Per Package: UN1267 -None (PG I}, | UN1267-11.-[PG 1] UN1965 - 150 kg
1L (PG II) S5L-fPGIl] UN1267-30L-[PG1]
60L-[PGII]

ISection 15: Regulatory Information

-

CERCLA/SARA - Section 302 Extremely Hazardous Substances and TPQs {in pounds):

This material contains the following chemicals subject to the reporting requirements of SARA 302 and 40 CFR 372:

Component

TPQ

EPCRA RQ

Hydrogen Sulfide

500 Ib

100 Ib

CERCLA/SARA - Section 311/312 {Title Il Hazard Categories)

Acute Health: Yes

Chronic Health: Yes
Fire Hazard: Yes
Pressure Hazard: No
Reactive Hazard: No

CERCLA/SARA - Section 313 and 40 CFR 372:

This material contains the following chemicals subject to the reporting requirements of Section 313 of SARA Title Il and 40 CFR

372:

Component Concentration’ de minimis

Xylenes 1-8 1.0%

Toluene 1-7 1.0%

Cyclohexane 1-5 1.0%

Benzene <5 0.1%

n-Hexane 24 1.0%

Ethyl Benzene 1-3 0.1%

EPA (CERCLA) Reportable Quantity {in pounds):

EPA’s Petroleum Exclusion applies to this material - (CERCLA 101(14)).

Callfornia Proposition 65:

Waming: This material may contain detectable quantities of the following chemicals, known to the State of California to cause
cancer, birth defects or other reproductive harm, and which may be subject to the waming requirements of California Proposition

65 (CA Health & Safety Code Section 25249.5):

Component Type of Toxicity
Toluene Developmental Toxicant
Female Reproductive Toxicant
Benzene Cancer

Developmental Toxicant
Male Reproductive Toxicant

Ethyl Benzene

Cancer

International Hazard Classification

Canada:

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations {CPR) and the
MSDS contains all the information required by the Regulations.

WHMIS Hazard Class:
B2 - Flammable Liquids
D2A
D2B
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National Chemical Inventories
All components are either listed on the US TSCA Inventory, or are not regulated under TSCA
All components are either on the DSL, or are exempt from DSL listing requirements

U.S. Export Control Classification Number: 1C981

[Section 16: Other Information ]
Date of Issue: 20-Sep-2014
Status: FINAL
Previous Issue Date: 20-Sep-2014
Revised Sections or Basis for Revision: Identified Hazards (Section 2)
Precautionary Statement(s) (Section 2)
First Aid (Section 4)

Exposure limits (Section 8)

Shipping information (Section 14)

Regulatory information (Section 15)
SDS Number: 730370

Guide to Abbreviations:

ACGIH = American Conference of Governmental Industrial Hygienists; CASRN = Chemical Absfracts Service Registry Number: CEILING = Ceiling
Limit {15 minutes); CERCLA = The Comprehensive Environmental Response, Compensation, and Liability Act; EPA = Environmental Protection
Agency; GHS = Globally Harmonized System; IARC = International Agency for Research on Cancer; INSHT = National Institute for Health and
Safety at Work; IOPC = Intemational Oil Pollution Compensation; LEL = Lower Explosive Limit; NE = Not Established; NFPA = National Fire
Protection Association; NTP = National Toxicology Program; QSHA = Occupalional Safety and Health Administration; PEL = Permissible Exposure
Limit (OSHA); SARA = Superfund Amendments and Reauthorization Act; STEL = Short Term Exposure Limit (15 minutes); TLV = Threshold Limit
Value (ACGIH), TWA = Time Weighted Average (8 hours); UEL = Upper Explosive Limit: WHMIS = Worker Hazardous Materials Information
System (Canada)

Disclalmer of Expressed and implied Warranties:

The information presented in this Material Safety Data Sheet is based on data believed to be accurate as of the date this Material Safety Data
Sheet was prepared. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY OTHER
WARRANTY IS EXPRESSED OR IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS OF THE INFORMATION
PROVIDED ABOVE, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR THE PRODUCT, THE SAFETY OF THIS
PRODUCT, OR THE HAZARDS RELATED TO ITS USE. No responsibility is assumed for any damage or injury resulting from abnomal use or
from any failure to adhere to recommended practices. The information provided above, and the product, are furnished on the condition that the
perscn receiving them shall make their own determination as to the suitability of the product for their particular purpose and on the condition that
they assume the risk of their use. In addition, no authorization is given nor implied to practice any patented invention without a license.



Nz

AMERICAN ENERGY
PARTNERS

Produced Brine Water

Safety Data Sheet

iSection 1: Identification of the substance or mixture and of the supplier

Product Name:
SDS Number:

Intended Use:

Manufacturer:

Produced Brine Water
401320

Process Water

American Energy Partners

301 N.W. 63rd
Oklahoma City, OK 73116

Emergency Health and Safety Number: Chemtrec: 800-424-9300 (24 Hours)

Phone: 844-210-6000

$DS Information: URL: www.americanenergypartners.com

iSection 2: Hazard(s) Identification

ifi
H302 - Harmful if swallowed -- Category 1
H318 -- Eye damage/initation — Category 2
H316 — Causes mild skin irritation -- Category 1
H332 -- Harmful if inhaled -- Category 1
H350 -- Carcinogenicity -- Category 1A
H412 — May cause chronic harmful effects to aquatic life -- Category 2

Label Elements

DANGER

Causes serious eye irritation. (H319)*
Harmful if swallowed. {(H302)*
Harmful if inhaled. (H332)*

May cause cancer. {H350)*

Toxic to aquatic life with long lasting effects. {H412)*

401320 - Produced Brine Water
Date of Issue: 20-Sep-2014

Page 1110
Status: FINAL
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Precautionary Statement(s):

Obtain special instructions before use. (P201)y*

Do not handle until all safety precautions have been read and understood. (P202)*

Do not breathe dustfume/gas/mist/vapours/spray. (P261)

Wash thoroughly after handling. (P264)*

Do not eat, drink, or smoke when using this product. (P270)*

Avoid release to the environment. (P273)*

Use outdoors in a well ventelated space (P271)

Wear protective gloves / protective clothing / eye protection. (P281)*

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.
(P305+P351+P338%)

If eye immitation persists: Get medical advice/attention. (P313)*

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician, (P301+P312)*

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing. (P304 + P340)*
Get medical advice/attention if you feel unwell. (P314)*

Collect spillage. (P391)*

Store locked up. (P405)*

Store in a well-ventilated place. Keep container tightly closed. (P403+P233)*

Dispose of contents/container to approved disposal facility. (P501)*

* (Applicable GHS hazard cods.)

Section 3: Composition / Information on Ingredients

\Water 7732-18-5 80-100%
Sodium chloride 91-20-3 <20%
Benzene 71-43-2 <2%

All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

Section 4: First Aid Measures ' N

Eye Contact: For direct contact, remove contact lenses if present and easy to do. Immediately hold eyelids apart and flush the
affected eye(s) with clean water for at least 20 minutes. Seek immediate medical attention.

Skin Contact: Remove contaminated shoes and clothing and cleanse affected area(s) thoroughly by washing with mild soap and
water or a waterless hand cleaner. If irritation or redness develops and persists, seek medical attention.

Inhalation (Breathing): If respiratory symptoms develop, move victim away from source of exposure and into fresh air in a
position comfortable for breathing. If breathing is difficult, oxygen or artificial respiration should be administered by qualified
personnel. If symptoms persist, seek medical attention.

Ingestion (Swallowing): First aid is not normally required; however, if swallowed and symptoms develop, seek medical attention.

Most important symptoms and effects
Acute: Headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue.
Delayed: Dry skin and possible irritation with repeated or prolonged exposure.
Notes to Physician: Federal regulations (29 CFR 1910.1028) specify medical surveillance programs for certain exposures to

benzene above the action level or PEL (specified in Section ()){1)(i) of the Standard). in addition, employees exposed in an
emergency situation shall, as described in Section (i)(4)(i}, provide a urine sample at the end of the shift for measurement of urine

phenol.
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NFPA 704 Hazard Class
Health: 1 Flammability: 1 Instability: 0 {0-Minimal, 1-Slight, 2-Moderate, 3-Serious, 4-Severe)

Unusual Fire & Explosion Hazards: This material may burn, but will nct ignite readily. If container is not properly cooled, it can
rupture in the heat of a fire.

Extinguishing Media: Dry chemical, carbon dioxide, foam, or water spray is recommended. Water or foam may cause frothing of
materials heated above 212°F f 100°C. Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in
confined spaces. Simultaneous use of foam and water on the same surface is to be avoided as water destroys the foam.

Fire Fighting Instructions: For fires beyond the initial stage, emergency responders in the immediate hazard area should wear
protective clothing. When the potential chemical hazard is unknown, in enclosed or confined spaces, a self contained breathing
apparatus should be worn. In addition, wear other appropriate protective equipment as conditions warrant (see Section 8).

Isolate immediate hazard area and keep unauthorized personnel out. Stop spillrelease if it can be done safely. Move undamaged
containers from immediate hazard area if it can be done safely. Water spray may be useful in minimizing or dispersing vapors and
to protect personnel. Cool equipment expased to fire with water, if it can be dene safely. Avoid spreading burning liquid with water
used for cooling purposes.

Hazardous Combustion Products: Combustion may yield smoke, carbon monoxide, and other products of incomplete
combustion. Oxides of nitrogen and sulfur may also be formed.

See Section 9 for Flammable Properties including Flash Point and Flammable (Explosive) Limits

ISection §: Accidental Release Measures

Personal Precautions: This material may burn, but wiil not ignite readily. Keep all sources of ignition away from spill/release. Stay
upwind and away from spillrelease. Avoid direct contact with material. For large spillages, notify persons down wind of the
spill/release, isolate immediate hazard area and keep unauthorized personnel out. Wear appropriate protective equipment,
including respiratory protection, as conditions warrant (see Section 8). See Sections 2 and 7 for additional information on hazards
and precautionary measures.

Environmental Precautions: Stop spillrelease if it can be done safely. Prevent spilled material from entering sewers, storm
drains, other unauthorized drainage systems, and natural waterways. Use water sparingly to minimize environmental
contamination and reduce dispasal requirements. If spill occurs on water notify appropriate autherities and advise shipping of any
hazard. Spills into or upon navigable waters, the contiguous zone, or adjoining shorelines that cause a sheen or discoloration on
the surface of the water, may require nofification of the National Response Center (phone number 800-424-8802).

Methods for Containment and Ciean-Up: Notify relevant authorities in accordance with all applicable regulations. Immediate
cleanup of any spill is recommended. Dike far ahead of spill for later recovery or disposal. Absorb spill with inert material such as
sand or vermiculite, and place in suitable container for disposal. If spilled on water remove with appropriate methods (e.g.
skimming, booms or absorbents). In case of scil contamination, remove contaminated soil for remediation or disposal, in
accordance with local regulations.

Recommended measures are based on the most likely spillage scenarios for this material; however local conditions and
regulations may influence or limit the choice of appropriate actions to be taken. See Section 13 for information on appropriate
disposal.

[Section 7: Handling and Storage 4

Precautions for safe handling: Keep away from flames and hot surfaces. Obtain special instructions before use. Do not handle
until alt safety precautions have been read and understood. Do not breathe vapors or mists. Wear protective gloves/clothing and
eyefface protection. Wash thoroughly after handling. Use good personal hygiene practices and wear appropriate personal
protective equipment (see section 8).
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Do not enter confined spaces such as tanks or pits without following proper entry procedures such as ASTM D-4276 and 29CFR
1910.1486. Do not wear contaminated clothing or shoes.

Conditions for safe storage: Keep container(s) tightly closed and properly labeled. This material may contain or release
poisonous hydrogen sulfide gas. In a tank, barge, or other closed container, the vapor space above this material may accumulate
hazardous concentrations of hydrogen sulfide. Check atmosphere for oxygen content, H2S, and flammability prior to entry. Use
and store this material in cool, dry, well-ventilated area away from heat and all sources of ignition. Store only in approved
containers. Keep away from any incompatible material (see Section 10). Protect container(s) against physical damage.

"Empty" containers retain residue and may be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose such
containers to heat, flame, sparks, or other sources of ignition. They may explode and cause injury or death. "Empty" drums should
be completely drained, properly bunged, and promptly shipped to the supplier or a drum reconditioner. All containers should be
disposed of in an environmentally safe manner and in accordance with governmental regulations. Before working on or in tanks
which contain or have contained this material, refer to OSHA regulations, ANSI Z49.1, and other references pertaining to cleaning,
repairing, welding, or other contemplated operations.

ISection 8: Exposure Controls / Personal Protection |

Component ACGIH = OSHA NIQSH

\VWater (7732-18-5)

Not established

Not established

Not established

Sodium chloride (7647-14-5)

Not established

Not established

Not established

Benzene (71-43-2) STEL: 2.5 ppm Ceiling: 25 ppm STEL: 5 ppm
TWA: 0.5 ppm _Sraik: 15 :grrnn TWA: 0.1 ppm
Skin

Note: State, local or other agencies or advisory groups may have established more stringent limits. Consult an industrial
hygienist or similar professional, or your local agencies, for further information.

Engineering controls: If current ventilation practices are not adequate to maintain airborne concentrations below the established
exposure limits, additional engineering controls may be required.

Eye/Face Protection: The use of eye protection (such as splash goggles) that meets or exceeds ANSI Z2.87.1 is recommended
when there is potential liquid contact to the eye. Depending on conditions of use, a face shield may be necessary.

Skin/Hand Protection: The use of gloves impervious to the specific material handled is advised to prevent skin contact. Users
should check with manufacturers to confirm the breakthrough performance of their products. Suggested protective materials: Nitrile

Respiratory Protection: Where there is potential for airborne exposure above the exposure limit a NIOSH certified air purifying
respirator equipped with organic vapor cartridges/canisters may be used.

A respiratory protection program that meets or is equivalent to OSHA 28 CFR 1910.134 and ANSI Z88.2 should be folfowed
whenever workplace conditions warrant a respirator's use. Air purifying respirators provide limited protection and cannot be used in
atmospheres that exceed the maximum use concentration (as directed by regulation or the manufacturer's instructions), in oxygen
deficient (less than 19.5 percent oxygen) situations, or under conditions that are immediately dangerous to life and health (IDLH).

If benzene concentrations equal or exceed applicable exposure limits, OSHA requirements for personal protective equipment,
exposure monitoring, and training may apply (29CFR1910.1028 - Benzene).

Other Protective Equipment: Eye wash and quick-drench shower facilities should be available in the work area. Thoroughly
clean shoes and wash contaminated clothing before reuse.

Suggestions provided in this section for exposure control and specific types of protective equipment are based on
readily available information. Users should consult with the specific manufacturer to confirm the performance of their
protective equipment. Specific situations may require consultation with industrial hygiene, safety, or engineering
professionals.
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ISection 9: Physical and Chemical Properties

Note: Unless otherwise stated, values are determined at 20°C (68°F) and 760 mm Hg (1 atm). Data represent typical values and

are not intended to be specifications.

Appearance:

Physical Form:

Odor:

Odor Threshold:

pH:

Vapor Pressure:

Vapor Density (air=1):

Initial Boiling Point/Range:
Melting/Freezing Point:

Pour Point:

Solubility in Water:

Partition Coefficient (n-octanolfwater) (Kow):
Specific Gravity (water=1):

Viscosity:

Evaporation Rate {(nBuAc=1):

Flash Point:

Test Method:

Lower Explosive Limits {vol % in air):
Upper Explosive Limits {vol % in air):
Auto-ignition Temperature:

Varies (clear / amber / brown)

Liquid

Petroleum

No data

4985

No data available
>1

212 °F / 100 °C
32°F/0°C

No data
Infinintely

>10

1.0-1.1 *API

No data available
No data available
MNo data available
Not applicable
1%

48%

No data available

[Section 10; Stability and Reactivity

Stability: Stable under normal ambient and anticipated conditions of use.

Conditions to Avoid: Avoid all possible sources of ignition. Prevent vapor accumulation.
Materials to Avoid (Incompatible Materials): Avoid contact with strong oxidizing and reducing agents.

Hazardous Decompaosition Products: Not anticipated under normal conditions of use.

Hazardous Polymerization: Not known to occur.

[Section 11; Toxicological Information

Information on Toxicological Effects of Substance/Mixture

Inhalation Expected to have a low degree

of toxicity by inhalation
Skin Absorption Unlikely to be harmfui

Ingestion (Swallowing) Unlikely to be harmful

Aspiration Hazard: Not expected to be an aspiration hazard.

Nao data

No data

No data

Skin Corrosion/lrritation: Causes mild skin irritation. Repeated exposure may cause skin dryness or cracking.

Serious Eye Damagellrritation: Causes serious eye iritation.
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Signs and Symptoms: Effects of overexposure may include irritation of the digestive tract, irritation of the respiratory tract,
nausea, vomiting, diarrhea and signs of nervous system depression (e.g., headache, drowsiness, dizziness, loss of
coordination, disorientation and fatigue).

Skin Sensitization: Not expected to be a skin sensitizer.

Respiratory Sensitization: No information available.

Specific Target Organ Toxicity (Single Exposure): May cause drowsiness and dizziness.

Specific Target Organ Toxicity {Repeated Exposure); May cause damage to organs through prolonged or repeated
exposure. Laboratory animal studies of hydrocarpon products by the dermal and inhalation exposure routes have
demonstrated toxicity to the liver, blood, spleen and thymus

Carcinogenicity: May cause cancer, based on component information,

Germ Cell Mutagenicity: Inadequate information available,

Reproductive Toxicity: Inadequate information available,

Other Comments: This material may contain varying concentrations of polycydlic aromatic hydrocarbons (PAHs) which have
been known to produce a phototoxic reaction when contaminated skin is exposed to sunlight. The effect is similar in
appearance to an exaggerated sunbum, and is temporary in duration if exposure is discontinued. Continued exposure to
sunlight can result in more serious skin problems including pigmentation (discoloration), skin eruptions (pimples), and possible
skin cancers.

Information on Toxicological Effects of Components

Water

Carcinogenicity: No data available

Target Qrgans: No data available
Reproductive Toxicity: No data available
Germ Cell Mutagenicity: No data available

Sodi hiorid
Carcinogenicity: No data available but sodium chloride has not been identified as a human carcinogen by IARC, the US
National Toxicology Program and the US-Occupational Safety and Health Administration.

Target Organs: Eyes, respiratory system, central nervous system

Reprodiictive Toxicity: No data available

Germ Cell Mutagenicity: No data available
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Benzene

Carcinogenicity: Benzene is an animal carcinogen and is known to produce acute myelogenous leukemia (a form of cancer)
in humans. Benzene has been identified as a human carcinogen by IARC, the US National Toxicology Program and the US-
Occupational Safety and Health Administration.

Target Organs: Prolonged or repeated exposures to benzene vapors can cause damage to the blood and blood forming
organs, including diserders like leukopenia, thrombocytopenia, and aplastic anemia.

Reproductive Toxicity: Some studies in occupationally exposed women have suggested benzene exposure increased risk of
miscarriage and stillbirth and decreased birth weight and gestational age. The size of the effects detected in these studies was
small, and ascertainment of exposure and outcome in some cases relied on self-reports, which may limit the reliability of these
results.

Germ Cell Mutagenicity: Benzene exposure has resulted in chromosomal aberrations in human lymphocytes and animal
bone marrow cells. Exposure has also been associated with chromosomal aberrations in sperm cells in human and animal
studies.

[Section 12: Ecological information |

Toxicity: Not evaluated
Persistence and Degradability: Not evaluated
Persistence per IOPC Fund definition: Not evaluated

Bioaccumulative Potential: Not evaluated although the solubility and log KOW would indicate it has little bioaccumulative
patential.

Mobility in Soil: Not evaluated although the solubility properties indicate produced water would be highly mobile throughout a
system.

Other Adverse Effects: None anticipated.

Section 13: Disposal Considerations ]

The generator of a waste is always responsible for making proper hazardous waste determinations and needs to consider state
and local requirements in addition to federal regulations.

This material, if discarded as produced, would not be a federally regulated RCRA "listed" hazardous waste. However, it would
likely be identified as a federally regulated RCRA hazardous waste for the following characteristic(s) shown below. See Sections 7
and 8 for information on handling, storage and personal protection and Section 9 for physical/chemical properties. it is possible
that the material as produced contains constituents which are not required to be listed in the MSDS but couid affect the hazardous
waste determination. Additionally, use which results in chemical or physical change of this material could subject it to regulation as
a hazardous waste.

Container contents should be completely used and containers should be emptied prior to discard. Container residues and rinseates
could be considered ta be hazardous wastes.

EPA Waste Number(s)
*» D018 - Toxicity characteristic (Benzene)

| Section 14: Transport Information

U.S. Department of Transportation (DOT)

Shipping name: Not regulated

Note:  Some states may require specific shipping lables. Contact each jurisdiction for more information.
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[Section 15: Regulatory Information

CERCLA/SARA - Section 302 Extremely Hazardous Substances and TPQs (in pounds):

This material does not contain any chemicals subject to the reporting requirements of SARA 302 and 40 CFR 372.

CERCLA/SARA - Section 311/312 (Title Ill Hazard Categories)

Acute Health: Yes
Chronic Health: Yes
Fire Hazard: No
Pressure Hazard: No
Reactive Hazard: No

CERCLA/SARA - Section 313 and 40 CFR 372:
This material contains the following chemicals subject to the reporting requirements of Section 313 of SARA Title lll and 40 CFR
372:

Component _ Concentration®* | de minimls
Benzene <2 0.1%

EPA (CERCLA) R table Quantity (i is):
EPA's Petroleum Exclusion appiies to this material - (CERCLA 101(14)).

Waming: This material may contain detectable quantities of the foliowing chemicailsidentified on federal and individual state
hazardouis substances list. Contact each jurisdiction for more information.

Gomponent : Type of Toxicity
Cancer
Benzene Developmentat Toxicant
Male Reproductive Toxicant

rnation ification:

Canada:
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the

MSDS contains all the information required by the Regulations.

WHMIS Hazard Class:
D2A
D2B

National Chemical Inventories
All components are either listed on the US TSCA Inventory, or are not regulated under TSCA
All components are either on the DSL, or are exempt from DSL listing requirements

U.S. Export Control Classification Number: 1C981

ISection 16: Other Information

Date of lssue: 20-Sep-2014
Status: FINAL
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Revised Sections or Basis for Revision: Identified Hazards (Section 2)
Precautionary Statement(s) (Section 2)
First Aid (Section 4)
Shipping information (Section 14)
Regulatory information (Section 15)
SDS Number: 401320

Guide to Abbreviations:

ACGHH = American Conference of Governmental Industrial Hygienists; CASRN = Chemical Abstracts Service Registry Number; CEILING = Ceiling
Limit (15 minutes); CERCLA = The Comprehensive Environmental Response, Compensation, and Liability Act: EPA = Environmental Protection
Agency, GHS = Globally Harmonized System; IARC = International Agency for Research on Cancer; INSHT = National Institute for Health and
Safety at Work; IOPC = Intemational Qil Pollution Compensation; LEL = Lower Explosive Limit; NE = Not Established; NFPA = National Fire
Protection Association; NTP = National Toxicology Program; OSHA = Occupational Safety and Health Administration; PEL = Permissible Exposure
Limit (OSHA); SARA = Superfund Amendments and Reautharization Act; STEL = Short Term Exposure Limit (15 minutes); TLV = Threshold Limit
Valie (ACGIH}); TWA = Time Weighted Average (8 hours); UEL = Upper Explosive Limit; WHMIS = Worker Hazardous Materials Information
System (Canada)

Disclaimer of Expressed and implied Warranties:

The information presented in this Material Safety Data Sheet is based on data believed to be accurate as of the date this Material Safety Data
Sheet was prepared. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY OTHER
WARRANTY IS EXPRESSED OR IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS OF THE INFORMATION
PROVIDED ABOVE, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR THE PRODUCT, THE SAFETY OF THIS
PRODUCT, OR THE HAZARDS RELATED TO ITS USE. No responsibility is assumed for any damage or Injury resulting from abnormal use or
from any failure to adhere to recommended practices. The information provided above, and the product, are fumnished on the condition that the
person receiving them shall make their own determination as to the suitability of the product for their particular purpose and on the condition that
they assume the risk of their use. In addition, no authorization is given nor implied to practice any patented invention without a license.
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