


Emergency Information

Site Address: Oswego Castings
375 Mitchell Street
Oswego, New York 13126

Emergency Phone Numbers:

Emergency (fire, police, ambulance) 911

Emergency (facility specific, if applicable):

Emergency Other (specify)

Client Contact Payson Long 518-402-9745
WorkCare (non-lifethreatening injury/illness) 1-800-455-6155
Project H&S Aaron Bobar 518-250-7330
Task Manager Jeremy Wyckoff 518-250-7335
Project Manager Andy Vitolins 518-250-7359
Corporate H&S Specialist Julie Santaniello 978-551-0033
Corporate H&S Director Denis Balcer 614-778-9171

Hospital Name and Address:  Oswego Hospital

110 West 6th Street

Oswego, NY 13126

Hospital Phone Number: 315-349-5511

Incident Notification Process

1 Dial 911/Facility Emergency Number/WorkCare as applicable

2 Contact PM/Supervisor Andy Vitolins
3 Contact Corporate H&S Denis Balcer
4 Contact Client Payson Long

Complete below, as applicable, or clear cell contents:

Location of Assembly Area(s): Site entrance

Nearest AED location:

Nearest Storm Shelter: Not applicable
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Route to the Hospital
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General Information

Site Type (select all applicable where work will be conducted):

[ Active [] Railroad

L] Bridge [J Remote Area

[] Buildings [] Residential

[J commercial (] Retail

[] Construction [] Roadway (public, including right-of-way)
[] Military Installation [] Water Treatment Plant
Inactive Industrial [] Unknown

] Active Industrial [ Security Risk Site/Location
Landfill ] utility

[] Marine [ Other (specify):

[] Mining

[] Parking Lot/Private Roadway

Surrounding Area and Topography (select one):

] Surrounding area and topography are presented in the project work plan
Surrounding area and topography (briefly describe ):
The topography on the site is relatively flat. The site is surrounded by heavily
wooded areas to the North and to the East. To the South of the site is Mitchell
Street. To the East of the site is an access road called Oswego County Industrial
Park.

Simultaneous Operations (SimOps)

Not applicable
[] SimOps will exist on this project

Site Background (select one):

(] site background is presented in the project work plan

Site background (briefly describe) :
Formerly owned by B and K Metals Inc. Oswego Castings Inc. operated an
aluminum die casting facility on the site from 1956-1986. PCB's detected on the
site in core sands and waste water discharged to a process line/septic tank
discharge line. Remedial work was completed in November 2001.
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Project Tasks

The following tasks are identified for this project:

Examples: "Drilling/soil sampling", "Surveying”, "General Inspections”, "Construction

Management/Inspections”

1 General site work

2 Groundwater sampling

3

4
5

[ Subcontractor H&S information is attached [ ] The following H&S Standards are attached:

O Utility clearance required.
O Journey Management Plan attached

Not applicable
Not applicable

[ state specific H&S required:
Comments:

Roles and Responsibilities

Name Role Additional Responsibilities (Describe)
1 Andy Vitolins PM
2 Jeremy Wyckoff TM, SSO
3 Bree Quaglieri Field Lead
4
5
6
Training

All Arcadis employees are required to

have the following training to be on site:

H&S Program Orientation
HAZCOM GHS/EAP

Defensive Driving - Smith On-Line
Hazwoper 40 Hour

Hazwoper 8-Hour Annual Refresher
Hazwoper 8-Hour Supervisor
DOT HazMat #1

PPE

None

None

None

None

None

Client specific:

Other:

Selected Arcadis employees are required to have the
following additional training:
Names or Numbers from above
First Aid/CPR 3
None
None
None
None
None
None
None
None
None
None
None
None
None
None
Other:
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Hazard Analysis

Risk Assessment Matrix Likelihood Ratings™ (likelihood that incident would occur)
Conseauences Ra-ﬁl-'lgs A B [+ D
0 1 2 3
People Property Almost Possible but Likely to Almost certain
impossible unlikely happen to happen
1 - Slight or no health  |Slight or no damage 0-Low 1-Low 2-Low 3-Low
2 - Minor health effect |Minor damage 0-Low 2-Low 4 - Medium 6 - Medium
3 - Major health effect |Local damage 0-Low 3 - Low 6 - Medium
4 - Fatalities Maior damage 0_Low. 4 - Medium.

Business Line

Business Unit

[Environment | REM Activities
Task 1: General site work
Hazardous Activity #1
Field-Walking - uneven or slippery terrain
Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref: E, F
Biological - Chemical - Driving - Electrical -
Environmental - Gravity| M Mechanical - Motion -
Personal Safety - Pressure| - Radiation - Sound -

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Primary: TRACK Secondary: Housekeeping PPE (see HASP "PPE" section)

Hazardous Activity #2

Field-Ambient environment - exposure heat, cold, sun, weather, etc

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref: i nm
Biological - Chemical - Driving M Electrical L
Environmental L Gravity| H Mechanical - Motion L
Personal Safety Pressure| - Radiation - Sound -

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Mitigated Risk[___Medum __]i utiizing
Primary: TRACK Field H&S Handbook (see ref. above)  Secondary: H&S Standards Engineering Controls

(specify below) Admin. Controls (specify below) Specialized Equipment (specify below) PPE (see HASP "PPE"
section)

Hazardous Activity #3

Field-Biological - vegetation, physically damaging, poisonous, heavily vegetated areas

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref: Il AE
Biological] M Chemical - Driving - Electrical -
Environmental - Gravity| L Mechanical - Motion -
Personal Safety - Pressure| - Radiation - Sound -

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Primary: TRACK JSAs Engineering Controls (specify below) Secondary: Field H&S Handbook (see ref. above)
Job Briefing/Site Awareness PPE (see HASP "PPE" section)

Hazardous Activity #4

Field-Biological - insects, spiders, snakes, etc

Hazard Types (unmitigated ranking H-High, M-Medium, L-Low): Suggested FHSHB Ref: N
Biological]| M Chemical - Driving - Electrical -
Environmental - Gravity| - Mechanical - Motion -
Personal Safety - Pressure| - Radiation - Sound -

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

itigated Risk[___Medum _]i uiizing:

Primary: TRACK Engineering Controls (specify below)  Secondary: JSAs HASP Job Briefing/Site Awareness
PPE (see HASP "PPE" section) Housekeeping
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Risk Assessment Matrix

Likelihood Ratings™ (likelinood that incident would occur)

Consequences matings A 53 [+ D
0 1 2 3
People Property Almost Possible but Likely to Almost certain
impossible unlikely happen to happen

1 - Slight or no health

Slight or no damage

2 - Minor health effect

Minor damage

3 - Major health effect

Local damage

4 - Fatalities Maiur damage
Task 2: Groundwater sampling

Hazardous Activity #1

Field-Measurement - water levels and well sounding

Hazard Types (unmitigated ranking H-High, M-Medium.

Biological

Environmental

Personal Safety

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Hazardous Activity #2

L-Low):
Chemical| L Driving
Gravity L Mechanical
Pressure| - Radiation

Primary: TRACK JSAs

Suggested FHSHB Ref:

Electrical

Motion

Sound

Mitigated Risk:
Secondary: Job Briefing/Site Awareness PPE (see HASP "PPE" section)

IE, F

if utilizing:

Field-Sampling - monitoring well sampling with electric, pneumatic or other non-manual pump

Hazard Types (unmitigated ranking H-High, M-Medium

Biological

Environmental

Personal Safety

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Hazardous Activity #3

L-Low):
Chemical| L Driving
Gravity| L Mechanical
Pressure - Radiation

Suggested FHSHB Ref:

Electrical

Motion

Sound

Mitigated Risk:

Primary: TRACK JSAs Engineering Controls (specify below) Inspections
Awareness PPE (see HASP "PPE" section)

IILF, ITAB, IIl AF

if utilizing:

Secondary: Job Briefing/Site

Chemical-Corrosives - working with or exposure to corrosives in laboratory work, sample bottle preservatives, decon chemicals, etc

Hazard Types (unmitigated ranking H-High, M-Medium

Biological

Environmental

L

Personal Safety

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

Hazardous Activity #4

Suggested FHSHB Ref:

IIAG

Electrical

Motion

L-Low):
Chemical| H Driving
Gravity| - Mechanical
Pressure - Radiation

Primary: TRACK JSAs Engineering Controls (specify below)
Awareness Hazcom Training MSDS/SDS (see also HASP Hazcom/GHS section) Admin. Controls (specify
below) Specialized Equipment (specify below) Housekeeping PPE (see HASP "PPE" section)

Sound

Mitigated Risk:

if utilizing:
Secondary: H&S Standards Job Briefing/Site

Field-Tools, hand - use of hammers, screwdrivers, wrenches, etc

Hazard Types (unmitigated ranking H-High, M-Medium

Biological

Environmental

Personal Safety

Overall Unmitigated Risk:
Controls that should be
Considered:

Enter Required Controls:

L-Low):
Chemical| - Driving
Gravity| L Mechanical
Pressure - Radiation

Primary: TRACK JSAs Engineering Controls (specify below) Inspections
Briefing/Site Awareness Admin. Controls (specify below) Specialized Equipment (specify below) Site
AwarenessPPE (see HASP "PPE" section)

Suggested FHSHB Ref: IIAD
Electrical -
Motion M
Sound -
if utilizing:

Mitigated Risk:

Secondary: H&S Standards Job
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Hazard Communication (HazCom)/Global Harmonization System (GHS)
[[] HAZCOM/GHS for this project is managed by the client or general contractor

List the chemicals anticipated to be used by Arcadis on this project per HazCom/GHS requirements.

(Modify quantities as needed)

000000 oooooeE

OOoOOdE

Oo00O0dE

Preservatives
Not applicable
Hydrochloric acid
Nitric acid
Sulfuric acid
Sodium hydroxide
Zinc acetate
Ascorbic acid
Acetic acid
Isopropyl alcohol
Formalin (<10%)
Methanol
Sodium bisulfate

Fuels

Not applicable
Gasoline
Diesel
Kerosene
Propane
Other:

Remediation
Not applicable

Qty

<500 ml
<500 ml
<500 ml
<500 mi
<500 ml
<500 mi
<500 ml
<4 gal.
<4 gal.
<500 mi
<500 ml

Qty.
<5 gal
<5 gal

<5 gal
1yl

Qty.

O O00O000ds«nd

OOOE

O OO0O0E

Decontamination Qty Calibration Qty.

Not applicable [] Not applicable

Alconox <5Ilbs Isobutylene/air 1 cyl

Liquinox <1gal [] Methane/air 1 cyl

Acetone <1gal [] Pentane/air 1cyl

Methanol <1gal Ol Hydrogen/air 1cyl

Hexane <1gal [ Propanef/air 1 eyl

Isopropyl alcohol <4 gal [l Hydrogen sulfide/air 1cyl

Nitric acid <1L [ ] carbon monoxide/air 1 cyl

Other: pH standards (4,7,10) <1 gal
O Conductivity standards <1 gal
L] other:

Kits Qty.

Not applicable

Hach (specify): 1 kit

DTECH (specify): 1 kit

Other: 1 kit

Other: Qty. Qty.

Not applicable Il

Spray paint <6cans []

WD-40 <1can [

Pipe cement <1can [

Pipe primer <1can [

Mineral spirits <1gal ]

Material safety data sheets (MSDSs)/Safety Data Sheets (SDSs) must be available to field staff.
Indicate below how MSDS information will be provided:

O OROCOO

Not applicable

Printed copy in company vehicle
Printed copy in the project trailer/office
Printed copy attached

Electronic copy on field computer

|

Bulk quantities of the following materials will be stored:

Contact the project H&S contact for information in determining code and regulatory requirements

associated with bulk storage of materials.

Contractor MSDSs/SDSs are not applicable

Contractor MSDSs/SDSs are attached

Contractor MSDSs/SDSs will be on
site and located:
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Monitoring

[] Chemical air monitoring is not required for this project or is the responsibility of contractor.

For projects requiring air monitoring, list the relevant constituents representing a hazard to site workers.

Constituent Max. Conc. TWA STEL IDLH LEL/UEL VD VP IP

Units Units Units Units (%) Air=1 (mm Hg) (eV)
Toluene 1 ppm 20 p 150 p,N 500 p,N 1.1/71 0 NA 21 8.82
Ethylbenzene 1 ppm 20 p 125 p 800 p,N 0.8/6.7 0 NA 7 8.76
Xylenes 1 ppm 100 p 150 p 900 p,N 1.1/7.0 0 NA 9 8.44
PCE 1 ppm 25 p 100 p 150 p,N NA/NA 0 NA 14 9.32
TCE 1 ppm 10 p 25 p 1000 p,N 8/10.5 0 NA 58 9.45
1,1,1-Trichloroethane 1 ppm 350 p 450 p 700 p,N 75125 0 4.6 100 11
Notes: TWAs are ACGIH 8 hr- p-ppm m-mg/m3 c2- ceiling (2 hr) se-sensitizer "#N/A" -Constituent is not in
TLVs unless noted. s- skin c-ceiling "9999" - NA  O-OSHA PEL database, manually enter

r- resipirable i-inhalable N-NIOSH 10 hr REL information

Monitoring Equipment and General Protocols

Air monitoring is required for any task or activity where employees have potential exposure to vapors or particulates
above the TWA. Action levels below are appropriate for most situations. Contact the project H&S contact for all stop
work situations . Select monitoring frequency and instruments to be used.

Monitoring Frequency:
Indicator Tube/Chip Frequency:

Well headspace - Only during well inspections

Indicator tube/chip monitoring not required

Instrument Action Levels Actions
Photoionization Detector < 25.348 Continue work
Sustained >5 min. continuous monitor, review eng.
25.348 - 50.696 controls and PPE, proceed with caution
Lamp (eV): 11.7 50.696 Sustained >5 min. stop work, contact SSO
[]|Flame lonization 0.0 Continue work
Detector (FID) 00 00 Sustained >5 min. continuous monitor, review eng.
: B : controls and PPE, use caution
> 0.0 Sustained >5 min. stop work, contact SSO
[]|LEL/O2 Meter 0-5% LEL Continue work

>5-10% LEL

Continuous monitor, review eng. controls, proceed

with caution
>10% LEL Stop work, evacuate, contact SSO
19.5%-23.5% 02 Normal, continue work
<19.5% 02 02 deficient, stop work, evacuate, cont. SSO
>23.5% 02 02 enriched, stop work, evacuate, contact SSO
[{indicator: [ tube [ Fhip <PEL/TLV Continue work
>PEL/TLV Stop work, review eng. controls and PPE,
Compound(s): contact SSO
D Particulate Monitor < 1.5 Continue work
(mists, aerosols, dusts in 1.5 - 3.000 Use engineering controls, monitor continuously
mg/m3) > 3.000 Stop work, review controls, contact SSO
[_]|Other: Specify: Specify:
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Personal Protective Equipment (PPE)

See JSA or Permit for the task being performed for required PPE. If work is not conducted under a
JSA or Permit, refer to the governing document for PPE requirements. At a minimum, the following
checked PPE is required for all tasks during field work (outside of field office trailers and vehicles) not
covered by a JSA or Permit on this project:

Minimum PPE required to be worn by all staff on project: Specify Type:
Hard hat [ ] Snake chaps/guards [ ] Coveralls:
Safety glasses [_] Briar chaps [ ] Apron:
[] Safety goggles [ ] Chainsaw chaps [] Chem. resistant gloves:
[] Face shield L] Sturdy boot Gloves other: Nitrile
Hearing protection Steel or comp. toe boot L] Chemical boot:
Rain suit [_] Metatarsal boot [] Boot other:
[] Other: Traffic vest, shirt or coat: Class Il
[ Life vest:

Task specific PPE:

Comments:

Medical Surveillance (check all that apply)

[ ] Medical Surveillance is not required for this project.

HAZWOPER medical surveillance applies to all Arcadis site workers on the project.
[ ] HAZWOPER medical surveillance applies to all subcontractors on the project.

[] HAZWOPER medical surveillance applies to all site workers on the project except:

L] Other medical surveillance required (describe type and who is required to participate):

L] Client drug and/or alcohol testing required.

Hazardous Materials Shipping and Transportation (check all that apply)

[ ] Not applicable, no materials requiring a Shipping Determination (SD) will be transported or shipped
] A SD has been reviewed and provided to field staff

A SD is attached

L1 All HazMat will be transported under Materials of Trade by Arcadis (see generic MOT SD Form)

L] other (specify):

Roadway Work Zone Safety (check all that apply)

Not applicable for this project

[] All or portions of the work conducted under a TCP

[ ] All or portions of the work conducted under a STAR Plan
[ ] TCP or STAR Plan provided to field staff

[ | TCP or STAR Plan attached

L] Other (specify):

Arcadis Commercial Motor Vehicles (CMVs)

This section is applicable to Arcadis operated vehicles only
This project will not utilize CMV drivers

(] This project will utilize CMV drivers
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Site Control (check all that apply)

[] Not applicable for this project.

[] Site control protocols are addressed in JSA or other supporting document (attach)
Maintain an exclusion zone of 30 ft. around the active work area

L] Site control is integrated into the STAR Plan or TCP for the project

] Level C site control - refer to Level C Supplement attached

L] Other (specify):

Decontamination (check all that apply)

[] Not applicable for this project.

[] Decontamination protocols are addressed in JSA or other governing document (attach)

Wash hands and face prior to consuming food, drink or tobacco.

[ ] Remove gloves and coveralls and contain, wash hands and face prior to consuming food,
drink or tobacco. Ensure footwear is clean of site contaminants

] Respiratory protection- refer to the Level C supplement attached.

[] Other (specify):

Sanitation (check all that apply)

Mobile operation with access to off-site restrooms and potable water

[] Restroom facilities on site provided by client or other contractor

[] Project to provide portable toilets (1 per 20 workers)

] Potable water available on site

L] Project to provide potable water (assume 1 gal./person/day)

1 Project requires running water (hot and cold, or tepid) with soap and paper towels

Safety Briefings (check all that apply)
Safety briefing required daily

[[] Safety briefing required twice a day
[] Safety briefings required at the following frequency:

[] Subcontractors to participate in Arcadis safety briefings
[] Arcadis to participate in client/contractor safety briefings
L] other (specify):

Safety Equipment and Supplies

Safety equipment/supply requirements are addressed in the JSA or Permit for the task
being performed . If work is not performed under a JSA or Permit, the following safety
equipment is required to be present on site in good condition (Check all that apply):

First aid kit Insect repellent
Bloodborne pathogens kit Sunscreen
Fire extinguisher [] Airhorn
Eyewash (ANSI compliant) [] Traffic cones
Eyewash (bottle) [] 2-way radios
Drinking water [] Heat stress monitor
Other:

Cell phone

Page 10 of 13



International Travel

[

This project does not involve international travel

This project involves international travel to: Type in a city name or select country from menu
Contact WorkCare for travel to this country (M=Mandatory, R=Recommended): NA
iJet Security Rating (1=minimum threat, 5=very high threat): NA
U.S. State Department Travel Alert (A) or Warning (W) Issued: NA
Arcadis Grey (G) or Black (B) listed: NA

Behavior Based Safety Program (check all that apply)

TIP required at the following frequency on this project:
Select One: mhrs time(s) Define: 1 per site visit
[ ] H&S Field Assessment required at the following frequency on this project:
Select One: mhrs time(s) Define:
[] Other (specify):
Signatures

| have read, understand and agree to abide by the requirements presented in this health and safety plan.
| understand that | have the absolute right to stop work if | recognize an unsafe condition affecting my
work until corrected.

Printed Name Signature Date

Add additional sheets if necessary

You have an absolute right to STOP WORK if unsafe conditions exist!
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Attachments






Control Number:TGM

TGM + project number plus date as follows: XXXXXXXX.XXXX.XXXXX - dd/mm/year

TAILGATE HEALTH & SAFETY MEETING FORM

Project Name: Project Location:

Date: Time: Conducted by: B. Quaglieri Signature/Title:

Issues or concerns from previous day's activities:

Task anticipated to be performed today:

I:lAdditonaI permits or checklists attached

USE TRACK! Evaluate the hazards (h) for the tasks being performed today and rank as Low (L), Medium (M) or High (H). Use
relevant JLAs, FHSHB, permit or other work standard to communicate controls (c) to be used to eliminate or mitigate identified
hazards.

I:lGravity (i.e., ladder, scaffold, trips) (L M H) |:|Motion (i.e., traffic, moving water) (L M H) DMechanical (ie., augers, motors) (L M H)

h: h: h:
C: C: C.
|:|Electrical (i.e., utilities, lightning) (L M H) |:|Pressure (i.e., gas cyl., wells) (L M H) |:|Environment (i.e., heat, cold, ice) (L M H)
h: h: h:
C: C: C.
|:|Chemical (i.e., fuel, acid, paint) (L M H) DBiOlOgical (i.e., ticks, poisonivy) (L M H) |:|Radiation (i.e., alpha, sun, laser) (L M H)
h: h: h:
C: C: C.
|:|Sound (i.e., machinery) (L M H) |:|Personal (i.e. alone, night) (L MH) |:|Driving (i.e. car, ATV, boat, dozer) (L M H)
h: h: h:
C: C: C.

|:| Refer to the attached Hazard Analysis Sheet(s) or JSA
Comments:

Signature and Certification: | have read and understand the project specific HASP for this project.

Sign In Sign Out I will STOP the job any time anyone is concerned or
. . rtain about health & safety or if anyone identifies
Tim Tim unce
€ € a hazard or additional mitigation not recorded in the
site, project, job or task hazard assessment.

Printed Name/Signature/Company

I will be alert to any changes in personnel, conditions
at the work site or hazards not covered by the original
hazard assessments.

If it is necessary to STOP THE JOB, | will perform
TRACK; and then amend the hazard assessments or
the HASP as needed.

I will not assist a subcontractor or other party with
their work unless it is absolutely necessary and then
only after | have done TRACK and | have thoroughly
controlled the hazard.

All site staff should arrive fit for work. If not, they
should report to the supervisor any restrictions or
concerns.

In the event of an injury, employees will call
WorkCare at 1.800.455.6155 and then notify the field
supervisor.

Utility strike, motor vehicle accident or 3rd party
protperty damage - field supervisor will immediately
notify the Project or Task Manager

Place any additional signatures on the back of this form.

) A Real Commitment, A Daily Issue: Safety
ARC HSGE001 You have STOP WORK authority










Job Safety Analysis

General

JSA ID 45 Status (3) Completed

Job Name Environmental-Groundwater Sampling and  Created Date |2/4/2009

Task Description Groundwater sampling Completed Date 02/06/2009

Template TRUE Auto Closed |FALSE

Client / Project

Client ARCADIS-AGMI

Project Number 000000100000

Project Name GENERAL OVERHEAD

PIC

Project Manager

User Roles

Role Employee Due Date Completed Date Supervisor Active
Developer Coppola, Mija A. 6/12/2012 2/4/2009 Coates, Gary E. 4|
HASP Reviewer Coppola, Mija A. 2/6/2009 2/6/2009 Coates, Gary E. 4|

Job Steps
Job Step No. Job Step Description

1 Stage at pre-determined
sampling location and set up
work zone and sampling

equipment

2 Open wells to equilibrate and
gauge wells

3 Begin Purging Well and

Collecting Parameter

Measurements

Potential Hazard

Personnel could be hit by
vehicular traffic

Sampling equipment, tools
and monitoring well covers
can cause tripping hazard

When squatting, personnel
can be difficult to see by
vehicular traffic.

Pinchpoints on well vault can
pinch or lacerate fingers

Lifting sampling equipment
can cause muscle strain

Pressure can build up inside
well causing cap to release
under pressure

Electrical shock can occur
when
connecting/disconnecting
pump from the battery.

Purge water can spill or leak
from equipment

Water spilling on the ground
can cause muddy/slippery
conditions

Lacerations can occur when
cutting materials such as
plastic tubing

Purge water can splash into
eyes

Critical Action

Set up cones and establish work area. Position
vehicle so that field crew is protected from site
traffic. Unload as close to work area as safely
possible.

Keep equipment picked up and use TRACK to
assess changes.

Wear class |l traffic vest if wells are located
proximal to vehicular traffic. Use tall cones and
the buddy system if practicable.

Use correct tools to open well vault/cap. Wear
leather gloves when removing well vault lids,
and chemical protective gloves while gauging.
Wear proper PPE including safety boots, knee
pads and safety glasses.

Unload as close to work area as safely
possible; use proper lifting and reaching
techniques and body positioning; don't carry
more than you can handle, and get help moving
heavy or awkward objects.

Keep head away from well cap when removing.
If pressure relief valves are on well use prior to
opening well

Make sure equipment is turned off when
connecting/disconnecting. Wear leather gloves.
Use GFCls when using powered tools and
pumps. Do not use in the rain or run electrical
cords through wet areas.

Stop purging activities immediately, stop
leakage and block any drainage grate with
absorbent pads. Call PM to notify them of any
reportable spill.

Be careful walking in work area when using
plastic around well to protect from spillage

When cutting tubing, use tubing cutter. No open
fixed blades should ever be used. When
possible wear work gloves, leather type.

Pour water slowly into buckets/drums to
minimize splashing. Wear safety glasses.

H&S Reference




4 Collect GW or Free Product 1 Working with bailer rope can  Slowly raise and lower the rope or string for the
Sample cause rope burns on hands.  bailer. Wear appropriate gloves for the task.
2 Sample containers could Discard any broken sampleware or glass
break or leak preservative properly. Do not overtighten sample containers.
Wear chemical protective gloves.
5 Recovery of Free Product 1 Exposure to free product Additional chemical protection may be
from well necessary based on the type of product.
Additionally, safety goggles, a faceshield, or
respiratory protection may be required. Verify in
the HASP.
6 Staging of Well Purge water 1 Muscle strains can occur If using buckets, do not fill buckets up to the Drum handling JSA
and/or Free Product when moving purge water or  top. Always keep lid on buckets when traveling
drums or moving them to another location. Only half fill
buckets so when dumping the buckets weigh
less. See drum handling JSA for movement of
drums.
PPE Personal Protective Equipment
Type Personal Protective Equipment Description Required
Dermal Protection long sleeve shirt/pants Recommended
coveralls Tyvek Recommended
Eye Protection safety glasses Required
Foot Protection steel-toe boots Required
Hand Protection chemical resistant gloves (specify type) = Nitrile Required
work gloves (specify type) leather Required
Head Protection hard hat Required
Hearing Protection ear plugs Recommended
Miscellaneous PPE other Knee pads Required
Supplies
Type Supply Description Required
Communication Devices mobile phone Required
Decontamination Decon supplies (specify type) alconox, DI water, spray bottle Required
Miscellaneous fire extinguisher Required
first aid kit Required
flashlight Required
Personal eye wash (specify type) bottle Required
insect repellant Recommended
sunscreen Recommended
Traffic Control barricades Recommended
traffic cones Required

Review Comments

Reviewer Comments
Employee: Coppola, Mija A.

Role HASP Reviewer

Review Type Approve

Completed Date  2/6/2009




Job Safety Analysis

General

JSA ID 166 Status (3) Completed

Job Name Environmental-Sample cooler handling Created Date |5/1/2009

Task Description Sample cooler handling Completed Date 05/13/2009

Template TRUE Auto Closed |FALSE

Client / Project

Client ARCADIS-AGMI

Project Number 000000100000

Project Name GENERAL OVERHEAD

PIC

Project Manager

User Roles

Role Employee Due Date Completed Date Supervisor Active
Developer Coppola, Mija A. 12/19/2011 5/11/2009 Coates, Gary E. ™
HASP Reviewer Moyers, Samuel H. 5/25/2009 5/13/2009 Kundert, Brian J. ™M

Job Steps
Job Step No. Job Step Description

Potential Hazard

Critical Action

H&S Reference

1 Transfer field samples to 1
sample packing area

3
4
2 Sample cooler selection 1
2
3 Pack Samples 1

Lifting heavy coolers may
result in muscle strain
especially to lower back.

Hazards to hands from broken
glass caused by over
tightening lids or improper
placement in cooler

Exposure to chemicals ( acid
preservatives or site
contaminants) on the exterior
of sample bottles after filling.

Samples containing hazardous
materials may violate
DOT/IATA HazMat shipping
regulations

Sample coolers with defective
handles, lid hinges, lid hasps
cracked or otherwise damaged
may result in injury (cuts to
hands, crushing of feet if
handle breaks etc)

Selection of excessively large
coolers introduces lifting
hazards once the cooler is
filled.

Pinch points and abrasions to
hands from cooler lid closing
unexpectedly

Use proper lifting techniques and keep back
straight. Use buddy system for large coolers,
Use mechanical aids like hand trucks if readily
available to move coolers. Do not over fill
coolers with full sample containers for
temporary movement to the sample prep area.
Ensure an adequate supply of sample coolers
are in field.

Inspect all bottles and bottle caps for
cracks/leaks before and after filling container.
Do not over tighten sample lids. Clean up any
broken bottles immediately, avoid contact with
sample preservatives. Wear leather gloves
when handling broken glass.

Wear protective gloves for acid preservatives
and safety glasses with side shields during all
sample container handling activities (before and
after filling), Once filled follow project specific
HASP PPE requirements for skin and eye
protection.

All persons filling a sample bottle or preparing a
cooler for shipment must have complete
ARCADIS DOT HazMat shipping training.
Compare the samples collected to the materials
described in the Shipping Determination for the
Project and ensure consistent. Re-perform all
Shipping determinations if free product is
collected and not anticipated during planning.

Only use coolers that are new or in like new
condition, No rope handled coolers unless part
of the manufacturer's handle design.

Select coolers and instruct lab to only provide
coolers of a size appropriate for the material
being shipped. For ordinary sample shipping
sample coolers should be 48 quart capacity or
smaller to reduce lifting hazards.

Beware that lid could slam shut; block/brace if
needed; be wary of packing in strong winds.
New coolers may be more prone to self closing,
tilt cooler back slightly to facilitate keeping lid
open.

ARCADIS Shipping
Guide US-001




2 Awkward body positions and  Plan cooler prep activities. Situate cooler where
contact stress to legs and neutral body positions can be maintained if
knees when preparing coolers practical, like truck tailgate. Avoid cooler prep
on irregular or hard ground on rough gravel surfaces unless knees and legs

surfaces. protected during kneeling.
3 Frostbite or potential for Dry ice temperature is -109.30F. Wear thermal
oxygen deficiency when protective gloves. DO NOT TOUCH with bare

packing with dry ice. Contact skin! Dry ice sublimates at room temp and could

cold stress to fingers handling create oxygen deficiency in closed environment.

blue ice or wet ice Maintain adequate ventilation! Do not keep dry
ice in cab of truck. Wear gloves when handling
blue ice or gaging wet ice. Dry Ice is DOT
regulated for air shipping, follow procedures in
Shipping Determination.

4 Sealing, labeling and Marking 1 Cuts to hands and forearms Do not use a fixed, open-blade knife to remove
Cooler from strapping tape placement old tags/labels, USE SCISSORS or other safety
or removing old tape and style cutting device. Only use devices designed
labels for cutting. Do not hurry through task.

2 Lifting and awkward body Do not hurry through the taping tasks, ensure
position hazards from taping  samples in cooler are evenly distributed in
heavy coolers, dropping cooler to reduce potential for overhanging
coolers on feet during taping.  cooler falling off edge of tailgate/table when

taping.

3 Improper labeling and marking Do not deviate from ARCADIS Shipping Guide
may result in violation of or Shipping Determination marking or labeling
DOT/IATA HazMat shipping  requirements.
regulations delaying shipment
or resulting in regulatory

penalty
5 Offering sample cooler to a 1 Lifting heavy coolers may See lifting hazard controls above.
carrier or lab courier for result in muscle strain
shipment. especially to lower back.
2 Carrier refusal to accept Promptly report all rejected and refused

cooler may cause shipping shipments to the ARCADIS DOT Program
delay and/or result in violation Manager. Do Not re-offer shipment if carrier
of DOT HazMat shipping requires additional labels markings or
regulations. paperwork inconsistent with your training or
Shipping Determination without contacting the
ARCADIS DOT Compliance Manager.

PPE Personal Protective Equipment

Type Personal Protective Equipment Description Required

Eye Protection safety glasses Required

Hand Protection chemical resistant gloves (specify type) nitrile Required
work gloves (specify type) leather Required

Supplies

Description Required

Miscellaneous Other Scissors Required

Review Comments

Reviewer Comments

Employee: Moyers, Samuel H. Kevlar is required? Leather work gloves are listed. i suggest just leather gloves.
Role HASP Reviewer

Review Type Revise

Completed Date  5/11/2009

Employee: Moyers, Samuel H.

Role HASP Reviewer

Review Type Approve

Completed Date  5/13/2009




MATERIAL SAFETY DATA SHEET
ALCONOX®

Prepared to U.S. OSHA, CMA, ANSI, Canadian WHMIS, Australian WorkSafe, Japanese Industrial Standard JIS Z 7250:2000, and European Union REACH Regulations

WVALCONOX

SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: ALCONOX®

CHEMICAL FAMILY NAME: Detergent.

PRODUCT USE: Critical-cleaning detergent for laboratory, healthcare and industrial applications

U.N. NUMBER: Not Applicable

U.N. DANGEROUS GOODS CLASS: Non-Regulated Material

SUPPLIER/MANUFACTURER'S NAME: Alconox, Inc.

ADDRESS: 30 Glenn St., Suite 309, White Plains, NY 10603. USA

EMERGENCY PHONE: TOLL-FREE in USA/Canada 800-255-3924
International calls 813-248-0585

BUSINESS PHONE: 914-948-4040

DATE OF PREPARATION: May 2011

DATE OF LAST REVISION: February 2008

SECTION 2 - HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: This product is a white granular powder with little or no odor. Exposure can be irritating to eyes,
respiratory system and skin. It is a non-flammable solid. The Environmental effects of this product have not been investigated.

US DOT SYMBOLS CANADA (WHMIS) SYMBOLS EUROPEAN and (GHS) Hazard Symbols

Non-Regulated

Signal Word: Warning!

EU LABELING AND CLASSIFICATION:

Classification of the substance or mixture according to Regulation (EC) No1272/2008 Annex 1
EC# 205-633-8 This substance is not classified in the Annex | of Directive 67/548/EEC

EC# 268-356-1 This substance is not classified in the Annex | of Directive 67/548/EEC

EC# 231-838-7 This substance is not classified in the Annex | of Directive 67/548/EEC

EC# 231-767-1 This substance is not classified in the Annex | of Directive 67/548/EEC

EC# 207-638-8 Index# 011-005-00-2

EC# 205-788-1 This substance is not classified in the Annex | of Directive 67/548/EEC

GHS Hazard Classification(s):
Eye Irritant Category 2A

Hazard Statement(s): Precautionary Statement(s):
H319: Causes serious eye irritation P260: Do not breath dust/fume/gas/mist/vapors/spray
P264: Wash hands thoroughly after handling
P271: Use only in well ventilated area.
P280: Wear protective gloves/protective clothing/eye
protection/face protection/

Hazard Symbol(s):
[Xi] Irritant
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MATERIAL SAFETY DATA SHEET
ALCONOX®

Risk Phrases: Safety Phrases:
R20: Harmful by inhalation S8: Keep container dry
R36/37/38: Irritating to eyes, respiratory system and skin S22: Do not breath dust

S24/25: Avoid contact with skin and eyes

HEALTH HAZARDS OR RISKS FROM EXPOSURE:
ACUTE: Exposure to this product may cause irritation of the eyes, respiratory system and skin. Ingestion may cause gastrointestinal
irritation including pain, vomiting or diarrhea.

CHRONIC: This product contains an ingredient which may be corrosive.

TARGET ORGANS: ACUTE: Eye, respiratory System, Skin CHRONIC: None Known

SECTION 3 - COMPOSITION and INFORMATION ON INGREDIENTS

HAZARD CLASSIFICATION.
. . ,
HAZARDOUS INGREDIENTS: CAS # EINECS # ICSC # WT % A A
Sodium Bicarbonate 144-55-8 205-633-8 1044 33-43% | HAZARD CLASSIFICATION: None
RISK PHRASES: None
Sodium (C10 — C16) 68081.61.2 2683561 Not Listed 10—20% | HAZARD CLASSIFICATION: None
Alkylbenzene Sulfonate RISK PHRASES: None
Sodium Tripolyphosphate 7758-29-4 231-838-7 1469 5-15% | HAZARD CLASSIFICATION: None
RISK PHRASES: None
Tetrasodium Pyrophosphate 7722-88-5 231-767-1 1140 5-15% | HAZARD CLASSIFICATION: None
RISK PHRASES: None
Sodium Carbonate 497-19-8 207-638-8 1135 1-10% | HAZARD CLASSIFICATION: [Xi Irritant
RISK PHRASES: R36
Sodium Alcohol Sulfate 151-21-3 205-788-1 0502 1-5% | HAZARD CLASSIFICATION: None
RISK PHRASES: None

Balance of other ingredients are non-hazardous or less than 1% in concentration (or 0.1% for
carcinogens, reproductive toxins, or respiratory sensitizers).

NOTE: ALL WHMIS required information is included in appropriate sections based on the ANSI Z400.1-2004 format. This product has been classified in
accordance with the hazard criteria of the CPR and the MSDS contains all the information required by the CPR, EU Directives and the
Japanese Industrial Standard JIS Z 7250: 2000.

SECTION 4 - FIRST-AID MEASURES

Contaminated individuals of chemical exposure must be taken for medical attention if any adverse effect occurs. Rescuers should be
taken for medical attention, if necessary. Take copy of label and MSDS to health professional with contaminated individual.

EYE CONTACT: If product enters the eyes, open eyes while under gentle running water for at least 15 minutes. Seek
medical attention if irritation persists.

SKIN CONTACT: Wash skin thoroughly after handling. Seek medical attention if irritation develops and persists. Remove
contaminated clothing. Launder before re-use.

INHALATION: If breathing becomes difficult, remove victim to fresh air. If necessary, use artificial respiration to support
vital functions. Seek medical attention if breathing dificulty continues.

INGESTION: If product is swallowed, call physician or poison control center for most current information. If professional
advice is not available, do not induce vomiting. Never induce vomiting or give diluents (milk or water) to someone who
is unconscious, having convulsions, or who cannot swallow. Seek medical advice. Take a copy of the label and/or
MSDS with the victim to the health professional.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing skin, or eye problems may be aggravated by
prolonged contact.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and reduce over-exposure.
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MATERIAL SAFETY DATA SHEET

ALCONOX®

SECTION 5 - FIRE-FIGHTING MEASURES

FLASH POINT:

AUTOIGNITION TEMPERATURE:
FLAMMABLE LIMITS (in air by volume, %):
FIRE EXTINGUISHING MATERIALS:

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Explosion Sensitivity to Mechanical Impact:
Explosion Sensitivity to Static Discharge:

SPECIAL FIRE-FIGHTING PROCEDURES:

NFPA RATING SYSTEM

Flammability

Health Reactivity

Other

Not Flammable

Not Applicable

Lower (LEL): NA Upper (UEL): NA

As appropriate for surrounding fire. Carbon dioxide, foam, dry
chemical, halon, or water spray.

This product is non-flammable and has no known explosion hazards.
Not Sensitive.

Not Sensitive

Incipient fire responders should wear eye protection. Structural
firefighters must wear Self-Contained Breathing Apparatus and full
protective equipment. Isolate materials not yet involved in the fire and
protect personnel. Move containers from fire area if this can be done
without risk; otherwise, cool with carefully applied water spray. If
possible, prevent runoff water from entering storm drains, bodies of
water, or other environmentally sensitive areas.

HMIS RATING SYSTEM
HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

PHYSICAL HAZARD (YELLOW) 0

PROTECTIVE EQUIPMENT
EYES RESPIRATORY | HANDS BODY

b7 See
)3 See Sect 8 i Sect 8

For Routine Industrial Use and Handling Applications

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

SECTION 6 - ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Personnel should be trained for spill response operations.

SPILLS: Contain spill if safe to do so. Prevent entry into drains, sewers, and other waterways. Sweep, shovel or vacuum spilled material
and place in an appropriate container for re-use or disposal. Avoid dust generation if possible. Dispose of in accordance with applicable
Federal, State, and local procedures (see Section 13, Disposal Considerations).

SECTION 7 - HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash
thoroughly after handling this product. Do not eat, drink, smoke, or apply cosmetics while handling this product. Avoid breathing dusts
generated by this product. Use in a well-ventilated location. Remove contaminated clothing immediately.

STORAGE AND HANDLING PRACTICES: Containers of this product must be properly labeled. Store containers in a cool, dry location.
Keep container tightly closed when not in use. Store away from strong acids or oxidizers.

May 2011
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MATERIAL SAFETY DATA SHEET

ALCONOX®

SECTION 8 - EXPOSURE CONTROLS - PERSONAL PROTECTION

EXPOSURE LIMITS/GUIDELINES:

Chemical Name CAS# ACGIH TWA OSHA TWA SWA
Sodium Bicarbonate 144-55-8 10 mg/m?® Total Dust | 15 mg/m® Total Dust | 10 mg/m® Total Dust
Sodium (C10 - C16) 68081-81-2 10 mg/m?® Total Dust | 15 mg/m? Total Dust | 10 mg/m? Total Dust

Alkylbenzene Sulfonate
Sodium Tripolyphosphate 7758-29-4 10 mg/m?® Total Dust | 15 mg/m® Total Dust | 10 mg/m? Total Dust
Tetrasodium
Pyrophosphate 7722-88-5 5 mg/m? 5 mg/m? 5 mg/m?

Sodium Carbonate 497-19-8 10 mg/m?® Total Dust | 15 mg/m?® Total Dust | 10 mg/m? Total Dust
Sodium Alcohol Sulfate 151-21-3 10 mg/m?® Total Dust | 15 mg/m® Total Dust | 10 mg/m? Total Dust

Currently, International exposure limits are not established for the components of this product. Please check with competent authority
in each country for the most recent limits in place.

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation to ensure exposure levels are maintained below the
limits provided below. Use local exhaust ventilation to control airborne dust. Ensure eyewash/safety shower stations are available near
areas where this product is used.

The following information on appropriate Personal Protective Equipment is provided to assist employers in complying with OSHA
regulations found in 29 CFR Subpart | (beginning at 1910.132) or equivalent standard of Canada, or standards of EU member states
(including EN 149 for respiratory PPE, and EN 166 for face/eye protection), and those of Japan. Please reference applicable
regulations and standards for relevant details.

RESPIRATORY PROTECTION: Based on test data, exposure limits should not be exceeded under normal use conditions when using
Alconox Detergent. Maintain airborne contaminant concentrations below guidelines listed above, if applicable. If necessary, use only
respiratory protection authorized in the U.S. Federal OSHA Respiratory Protection Standard (29 CFR 1910.134), equivalent U.S. State
standards, Canadian CSA Standard Z94.4-93, the European Standard EN149, or EU member states.

EYE PROTECTION: Safety glasses. If necessary, refer to U.S. OSHA 29 CFR 1910.133 or appropriate Canadian Standards.

HAND PROTECTION: Use chemical resistant gloves to prevent skin contact.. If necessary, refer to U.S. OSHA 29 CFR 1910.138 or
appropriate Standards of Canada.

BODY PROTECTION: Use body protection appropriate to prevent contact (e.g. lab coat, overalls). If necessary, refer to appropriate
Standards of Canada, or appropriate Standards of the EU, Australian Standards, or relevant Japanese Standards.

SECTION 9 - PHYSICAL and CHEMICAL PROPERTIES

PHYSICAL STATE: Solid
APPEARANCE & ODOR: White granular powder with little or no odor.
ODOR THRESHOLD (PPM): Not Available

VAPOR PRESSURE (mmHg):
VAPOR DENSITY (AIR=1):

BY WEIGHT:

EVAPORATION RATE (nBuAc = 1):
BOILING POINT (C°):

FREEZING POINT (C°):

pH:

Not Applicable

Not Applicable.

Not Available

Not Applicable.

Not Applicable.

Not Applicable.

9.5 (1% aqueous solution)

SPECIFIC GRAVITY 20°C: (WATER =1) 0.85-1.1
SOLUBILITY IN WATER (%) >10% wiw
COEFFICIENT OF WATER/OIL DIST.: Not Available
VOC.: None
CHEMICAL FAMILY: Detergent

Rev 1
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MATERIAL SAFETY DATA SHEET
ALCONOX®

SECTION 10 - STABILITY and REACTIVITY

STABILITY: Product is stable

DECOMPOSITION PRODUCTS: When heated to decomposition this product produces Oxides of carbon (COx)
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong acids and strong oxidizing agents.
HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: Contact with incompatible materials and dust generation.

SECTION 11 - TOXICOLOGICAL INFORMATION
TOXICITY DATA: Toxicity data is available for mixture:

CAS# 497-19-8 LD50 Oral (Rat) 4090 mg/kg
CAS# 497-19-8 LD50 Oral (Mouse) 6600 mg/kg
CAS# 497-19-8 LC50 Inhalation 2300 mg/m® 2H
(Rat)

CAS# 497-19-8 LC50 Inhalation 1200 mg/m?3 2H
(Mouse)

CAS# 7758-29-4 LD50 Oral (Rat) 3120 mg/kg
CAS# 7758-29-4 LD50 Oral 3100 mg/kg
(Mouse)

CAS# 7722-88-5 LD50 Oral (Rat) 4000 mg/kg
SUSPECTED CANCER AGENT: None of the ingredients are found on the following lists: FEDERAL OSHA Z LIST, NTP,
CAL/OSHA, IARC and therefore is not considered to be, nor suspected to be a cancer-causing agent by these agencies.
IRRITANCY OF PRODUCT: Contact with this product can be irritating to exposed skin, eyes and respiratory system.
SENSITIZATION OF PRODUCT: This product is not considered a sensitizer.
REPRODUCTIVE TOXICITY INFORMATION: No information concerning the effects of this product and its components on
the human reproductive system.

SECTION 12 - ECOLOGICAL INFORMATION

ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.
ENVIRONMENTAL STABILITY: No Data available at this time.
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No evidence is currently available on this product’s effects on plants or animals.

EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on this product’s effects on aquatic life.

SECTION 13 - DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations, those of Canada, Australia, EU Member States and Japan.

SECTION 14 - TRANSPORTATION INFORMATION

US DOT; IATA; IMO; ADR:
THIS PRODUCT IS NOT HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF TRANSPORTATION.
PROPER SHIPPING NAME: Non-Regulated Material
HAZARD CLASS NUMBER and DESCRIPTION: Not Applicable
UN IDENTIFICATION NUMBER: Not Applicable
PACKING GROUP: Not Applicable.
DOT LABEL(S) REQUIRED: Not Applicable
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2004): Not Applicable
MARINE POLLUTANT: None of the ingredients are classified by the DOT as a Marine Pollutant (as defined by 49 CFR
172.101, Appendix B)
U.S. DEPARTMENT OF TRANSPORTATION (DOT) SHIPPING REGULATIONS:
This product is not classified as dangerous goods, per U.S. DOT regulations, under 49 CFR 172.101.
TRANSPORT CANADA, TRANSPORTATION OF DANGEROUS GOODS REGULATIONS:
This product is not classified as Dangerous Goods, per regulations of Transport Canada.
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA):
This product is not classified as Dangerous Goods, by rules of IATA:
INTERNATIONAL MARITIME ORGANIZATION (IMO) DESIGNATION:
This product is not classified as Dangerous Goods by the International Maritime Organization.
EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL CARRIAGE OF DANGEROUS GOODS BY ROAD (ADR):
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MATERIAL SAFETY DATA SHEET
ALCONOX®

This product is not classified by the United Nations Economic Commission for Europe to be dangerous goods.

SECTION 15 - REGULATORY INFORMATION

UNITED STATES REGULATIONS
SARA REPORTING REQUIREMENTS: This product is not subject to the reporting requirements of Sections 302, 304 and 313 of
Title 11l of the Superfund Amendments and Reauthorization Act., as follows: None
TSCA: All components in this product are listed on the US Toxic Substances Control Act (TSCA) inventory of chemicals.
SARA 311/312:
Acute Health:  Yes Chronic Health: No Fire: No Reactivity: No
U.S. SARA THRESHOLD PLANNING QUANTITY: There are no specific Threshold Planning Quantities for this product. The

default Federal MSDS submission and inventory requirement filing threshold of 10,000 Ib (4,540 kg) may apply, per 40 CFR
370.20.

U.S. CERCLA REPORTABLE QUANTITY (RQ): None
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): None of the ingredients are on
the California Proposition 65 lists.

CANADIAN REGULATIONS:
CANADIAN DSL/NDSL INVENTORY STATUS: All of the components of this product are on the DSL Inventory
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS:  No component of this product is
on the CEPA First Priorities Substance Lists.
CANADIAN WHMIS CLASSIFICATION and SYMBOLS: This product is categorized as a Controlled Product, Hazard Class D2B as
per the Controlled Product Regulations

EUROPEAN ECONOMIC COMMUNITY INFORMATION:
EU LABELING AND CLASSIFICATION:
Classification of the mixture according to Regulation (EC) No1272/2008. See section 2 for details.

AUSTRALIAN INFORMATION FOR PRODUCT:

AUSTRALIAN INVENTORY OF CHEMICAL SUBSTANCES (AICS) STATUS: All components of this product are listed on the AICS.
STANDARD FOR THE UNIFORM SCHEDULING OF DRUGS AND POISONS: Not applicable.

JAPANESE INFORMATION FOR PRODUCT:
JAPANESE MINISTER OF INTERNATIONAL TRADE AND INDUSTRY (MITI) STATUS: The components of this product are not

listed as Class | Specified Chemical Substances, Class Il Specified Chemical Substances, or Designated Chemical Substances by
the Japanese MITI.

INTERNATIONAL CHEMICAL INVENTORIES:
Listing of the components on individual country Chemical Inventories is as follows:

Asia-Pac: Listed
Australian Inventory of Chemical Substances (AICS): Listed
Korean Existing Chemicals List (ECL): Listed
Japanese Existing National Inventory of Chemical Substances (ENCS): Listed
Philippines Inventory if Chemicals and Chemical Substances (PICCS): Listed
Swiss Giftliste List of Toxic Substances: Listed
U.S. TSCA: Listed

SECTION 16 - OTHER INFORMATION

PREPARED BY: Paul Eigbrett Global Safety Management, 10006 Cross Creek Blvd. Suite 440, Tampa, FL 33647
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MATERIAL SAFETY DATA SHEET
ALCONOX®

Disclaimer: To the best of Alconox, Inc. knowledge, the information contained herein is reliable and accurate as of this date;
however, accuracy, suitability or completeness is not guaranteed and no warranties of any type either express or implied are
provided. The information contained herein relates only to this specific product.

ANNEX:

IDENTIFIED USES OF ALCONOX® AND DIRECTIONS FOR USE

Used to clean: Healthcare instruments, laboratory ware, vacuum equipment, tissue culture ware, personal protective
equipment, sampling apparatus, catheters, tubing, pipes, radioactive contaminated articles, optical parts, electronic
components, pharmaceutical apparatus, cosmetics manufacturing equipment, metal castings, forgings and stampings,
industrial parts, tanks and reactors. Authorized by USDA for use in federally inspected meat and poultry plants. Passes
inhibitory residue test for water analysis. FDA certified.

Used to remove: Soll, grit, grime, buffing compound, slime, grease, oils, blood, tissue, salts, deposits, particulates,
solvents, chemicals, radioisotopes, radioactive contaminations, silicon oils, mold release agents.

Surfaces cleaned: Corrosion inhibited formulation recommended for glass, metal, stainless steel, porcelain, ceramic,
plastic, rubber and fiberglass. Can be used on soft metals such as copper, aluminum, zinc and magnesium if rinsed
promptly. Corrosion testing may be advisable.

Cleaning method: Soak, brush, sponge, cloth, ultrasonic, flow through clean-inplace. Will foam—not for spray or
machine use.

Directions: Make a fresh 1% solution (2 1/2 Tbsp. per gal., 1 1/4 oz. per gal. or 10 grams per liter) in cold, warm, or
hot water. If available use warm water. Use cold water for blood stains. For difficult soils, raise water temperature and
use more detergent. Clean by soak, circulate, wipe, or ultrasonic method. Not for spray machines, will foam. For
nonabrasive scouring, make paste. Use 2% solution to soak frozen stopcocks. To remove silver tarnish, soak in 1%
solution in aluminum container. RINSE THOROUGHLY—preferably with running water. For critical cleaning, do final or
all rinsing in distilled, deionized, or purified water. For food contact surfaces, rinse with potable water. Used on a wide
range of glass, ceramic, plastic, and metal surfaces. Corrosion testing may be advisable.
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Material Safety and Data Sheet

I. Chemical Product and Company Identification

Product Name: Manufacturer: Emergency Contact:
Aqua Phoenix Scientific, Inc. INFOTRAC
Buffer Solution 320 Maple Ave. Emergency Response Hotline:
pH 4.00 Hanover, PA 17331 1-800-535-5053 (in the U.S. and Canada)
Telephone: 866 632 1291 1-352-323-3500
Fax: 717 633 1285 www.infotrac.net

I1. Composition, Information on Ingredients

Hazardous Components N
Specific Chemical Identity: Common Names CASNO. % OSHA PEL ACGIH TLY
Potassium Acid Phthalate 877-24-7 1% wiv N/A N/A
Water, purified 7732-18-5 >99% w/v N/A N/A

II1. Hazard Identification
Emergency Overview: Non-flammable, non-corrosive, non-toxic. Does not present significant health hazards. Wash areas of
contact with water.
Target Organs: Eyes, skin

Eyes May cause slight irritation
Skin May cause slight irritation
| Ingestion May cause diarrhea, nausea, vomiting, and cramps
Inhalation Not likely to be a hazard
Chronic Effect /Carcinogenicity None (IARC, NTP, OSHA)
IV. First Aid
Eyes Immediately flush eyes with water for at least 15 minutes. Immediately get
medical assistance.
Skin Flush with water for 5 minutes. Get medical assistance if irritation develops.
Ingestion Dilute with water or milk, Get medical assistance.
. Remove to fresh air. Give artificial respiration if necessary. If breathing is
Inhalation difficult. gi
ifficult, give oxygen.
V. Fire Fighting Measures
Flash Point N/A
Extinguishing Media Use means suitable to extinguishing surrounding fire.
Fire and Explosion Hazards Not considered to be a fire or explosion hazard.

Use normal procedures. Poisonous gases may be produced in fire. Use protective

Fire Fighting Instructions/Equipment clothing. Use NIOSH-approved breathing equipment.

NFPA Rating (estimated) Health: 1; Flammable: 0; Reactivity: 0

V1. Accidental Release Measures

Absorb with suitable material. Always obey local regulations.

VIL. Handling and Storage

Handling Wash hands after handling. Avoid contact with skin and eyes.

Storage Protect from freezing and physical damage.




VIIIL. Exposure Controls, Personal Protection

Engineering Controls

Normal ventilation is adequate

Respiratory Controls

Normal ventilation is adequate

Skin Protection

Chemical resistant gloves

Eye Protection

Safety Glasses or goggles

IX. Physical and Chemical Properties

Appearance Clear, reddish liguid | Odor Qdorless
pH @ 25°C 4.0 Solubility in Water Infinite
Boiling Point Approx 100°C Specific Gravity Approx |
Melting point Approx 0°C Vapor Pressure N/A

X. Stability and Reactivity

Chemical Stability

Stable under normal conditions of use and storage

Incompatibility

Nitric Acid

Hazardous Decomposition Products

Oxides of potassium and carbon

Hazardous Polymerization

Does not occur

XI. Toxicological Information

LDS50 orl-rat

>3200 mg/kg (Potassium Acid Phthalate)

LC50 inhalation-rat

N/A

XII. Ecological Information

|| Ecotoxicity

[™/A e |

XIII. Disposal Considerations

Dilute with water. Neutralize with dilute sodium hydroxide solution.
All chemical waster generators must determine whether a discarded chemical is classified as hazardous waste.
Comply with alf local, state, and federal regulations.

XIV. Transport Information

[ pOT [ Not Regulated (i
XV. Regulatory Information (not meant to be all inclusive)

OSHA Status These chemicals are not considered hazardous by OSHA

TSCA The components of this solution are listed on the TSCA Inventory

SARA Title 1] Section 313 N/A

RCRA Status N/A

CERCLA Reportable Quality N/A

WHMIS N/A

{ssue Date: 12/28/06
Revision Date: 3/8/10, Rev. 004
Document: 0032790

* N/A = Not Applicable/Not Available

XVI. Additional Information

Disclaimer: The information, data and recommendations contained herein were provided 1o In-Sifu Inc. by the manufacturer named on this Material Safety Data Sheet. In-Situ Inc.
makes no warranty of any kind whatsoever with respect thereto and disclaims all Tiability from reliance thereon. In-Situ Inc. reserves the right to revise this Marerial Safety Data Sheet as

new information is provided to it by the manufacturer.
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22 East Lincoln Avenue, Fo Colm CO 80524
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1-97 -498:150 - ' tematignal & do - tic)
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Material Safety and Data Sheet

I. Chemical Product and Company Identification

Product Name:

Buffer Solution
pH 7.00

Manufacturer:

Aqua Phoenix Scientific, Inc.
320 Maple Ave.

Hanover, PA 17331
Telephone: 866 632 1291
Fax: 717 633 1285

Emergency Contact:

INFOTRAC

Emergency Response Hotline:
1-800-535-5053 (in the 1).8. and Canada)
1-352-323-3500

www.infotrac.net

II. Composition, Information on Ingredients

Hazardous Components ACGIH
Specific Chemical Identity: Common Names CAS NO. % OSHA PEL TLV
Sodium Phosphate, Dibasic 7558-79-4 <3% wiv N/A N/A
Potassium Phosphate, Monobasic 7778-77-0 <2% wiv N/A N/A
Water, purified 7732-18-5 >05% wiv N/A N/A

III. Hazard Identification

Emergency Overview: : Non-flammable, non-corrosive, non-toxic. Does not present significant health hazards. Wash areas of

contact with water.
Target Organs: Eyes, skin.

Eyes May cause slight irritation

Skin May cause slight irritation

Ingestion Large doses may cause upset stomach
Inhalation Not likely to be a hazard

Chronic Effect /Carcinogenicity

None (IARC, NTP, OSHA)

IV. First Aid
Eyes Immediately flush eyes with water for at least 15 minutes. Immediately get
medical assistance.
Skin Flush with water for 15 minutes. Get medical assistance if irritation develops.
Ingestion Dilute with water or milk. Get medical assistance.
Inhalation Remove to fresh air. Give artificial respiration if necessary. If breathing is

difficult, Eive oxygen.

V. Fire Fighting Measures

Flash Point

N/A

Extinguishing Media

Use means suitable to extinguishing surrounding fire.

Fire and Explosion Hazards

Not considered to be a fire or explosion hazard.

Fire Fighting Instructions/Equipment

Use normal procedures. Poisonous gases may be produced in fire. Use protective
clothing. Use NIOSH-approved breathing equipment.

NFPA Rating

(estimated) Health: 1; Flammable: 0; Reactivity; 0

VI. Accidental Release Measures

Absorb with suitable material. Always obey local regulations.

VIIL Handling and Storage

Handling

Wash hands afier handling. Avoid contact with skin and eyes.

Storage

Protect from freezing and physical damage.




VIII. Exposure Controls, Personal Protection

Engineering Controls Normal ventilation is adequate
Respiratory Controls Normal ventilation is adequate
Skin Protection Chemical resistant gloves
Eye Protection Safety Glasses or %Ies

IX. Physical and Chemical Properties
Appearance Clear, yellow liquid | Odor Odorless
pH @ 25°C 5.8-8 Solubility in Water Infinite
Boiling Point Approx 100°C Specific Gravity Approx 1
Melting point Approx 0°C Vapor Pressure N/A

X. Stability and Reactivity

Chemical Stability Stable under normal conditions of use and storage
Incompatibility None Identified

Hazardous Decomposition Products Oxides of Phosphorus

Hazardous Polymerization Does not occur

XI. Toxicological Information

LD50 orl-rat 17 g/kg (Sodium Phosphate, Dibasic)

LC50 inhalation-rat >4640 mg/kg (Potassium Phosphate, Monobasic

XI1I. Ecological Information

[| Ecotoxicity [ N/a

XIII. Disposal Considerations

Dilute with water.
All chemical waster generators must determine whether a discarded chemical is classified as hazardous waste.

Comply with all local, state, and federal regulations.

XIV. Transport Information

[ pOT | Not Regulated
XV. Regulatory Information (not meant to be all inclusive)

OSHA Status These chemicals are not considered hazardous by OSHA

TSCA The components of this solution are listed on the TSCA Inventory
SARA Title II1 Section 313 N/A

RCRA Status N/A

CERCLA Reportable Quality N/A

WHMIS N/A

XVI. Additional Information
Issue Date: 12/28/06
Revision Date: 3/8/10, Rev, 004
Document: 0032800

* N/A — Not Applicabie/Not Available

Disclaimer: The information, data and recommendations contained herein were provided ta In-Situ Inc. by the manufacturer named on this Matenial Safety Data Sheet. In-Situ Inc.
makes no warranty of any kind whatsoever with respect thereto and disclaims all liability from reliance thereon. In-Situ Inc. reserves the right to revise this Material Safety Data Sheet as
new information is provided to it by the manufacturer.

Formo i mation contact ln-s{it Inc.
221Eastline  Ave u ,Fo Coliins CO 524
1-800-446-7488 (tol f MUS. & a2

@ - & 1-970-498-1500 nter a onal & domestic)
® : www:in-situ.com



Material Safety and Data Sheet

1. Chemical Product and Company Identification

Product Name: Manufacturer: Emergency Contact:
Aqua Phoenix Scientific, Inc. INFOTRAC
Buffer Solution 320 Maple Ave. Emergency Response Hotline:
pH 10.00 Hanover, PA 17331 1-800-535-5053 (in the U.S. and Canada)
Telephone: 866 632 1291 1-352-323-3500
Fax: 717 633 1285 www.infotrac.net

I1. Composition, Information on Ingredients

Hazardous Components ACGIH
Specific Chemic:fl Identity: Common Names CASNO. % OSHA PEL TLV
Sodium Bicarbonate 144-55-8 0.5% wiv N/A N/A
Sodium Carbonate 497-19-8 0.5% wiv N/A N/A
Water, purified 7732-18-5 >99% wiv N/A N/A

II1. Hazard Identification
Emergency Overview: Non-flammable, non-corrosive, non-toxic. Does not present significant health hazards. Wash areas of
contact with water.
Target OrEans: Eyes, skin

Eyes May cause slight irritation.

Skin May cause slight irritation.

Ingestion May cause nausea, diarrhea, vomiting, and cramps.

Inhalation Not likely to be a hazard.

Chronic Effect /Carcinogenicity None (IARC, NTP, OSHA).

IV. First Aid
Eyes Immediately flush eyes with water for at feast 15 minutes. Immediately get
medical assistance.

Skin Flush with water for 15 minutes. Get medical assistance if irritation develops.
| Ingestion Dilute with water or milk. Get medical assistance.

Inhalation Remove to fresh air. Give artificial respiration if necessary. If breathing is

difficult, give oxygen.

V. Fire Fighting Measures

Flash Point N/A
Extinguishing Media Use means suitable to extinguishing surrounding fire.
Fire and Explosion Hazards Not considered to be a fire or explosion hazard.

Use normal procedures, Poisonous gases may be produced in fire. Use protective

Fire Fighting Instructions/Equipment clothing. Use NIOSH-approved breathing equipment,

NFPA Rating {estimated) Health: 1; Flammable: 0; Reactivity: 0

VL. Accidental Release Measures

Absorb with suitable material. Always obey local regulations.

VII. Handling and Storage

Handling Wash hands after handling. Avoid contact with skin and eyes.

Storage Protect from freezing and physical damage.




VIII. Exposure Controls, Personal Protection

|_Engineering Controls Normal ventilation is adequate
Respiratory Controls Normal ventilation is adequate
Skin Protection Chemical resistant gloves
Eye Protection Safety Glasses or %les
IX. Physical and Chemical Properties
Appearance Clear, blue liquid Odor Qdorless
pH @ 25°C 10.00 Solubility in Water Infinite
Boiling Point Approx 100°C Specific Gravity Approx 1
Melting point Approx 0°C Vapor Pressure N/A

X. Stability and Reactivity

Chemical Stability Stable under normal conditions of use and storage
Incompatibility Acids

Hazardous Decomposition Products Oxides of Sodium

Hazardous Polymerization Does not occur

XL Toxicological Information

LD50 orl-rat 4090 mg/kg (Sodium Carbonate), 4220 mg/kg (Sodium Bicarbonate)

LC50 inhalation-rat N/A

XII. Ecological Information

[ Ecotoxicity [ Nn/A

XIII. Disposal Considerations

Dilute with water.
All chemical waster generators must determine whether a discarded chemical is classified as hazardous waste.
Comply with all local, state, and federal regulations.

XIV. Transport Information

| pOT I Not Regulated
£

XV. Regulatory Information (not meant to be all inclusive)

OSHA Status These chemicals are not considered hazardous by OSHA.

TSCA The components of this solution are listed on the TSCA Inventory.
SARA Title 111 Section 313 N/A

RCRA Status N/A

CERCLA Reportable Quality N/A

WHMIS N/A

XVI. Additional Information
Issue Date: 12/28/06
Revision Date: 3/8/10, Rev. 004
Document: 0032810

* N/A = Not Applicable/Not Available

Disclaimer: The information, data and rec dations contained herein were provided to In-Situ Inc by the manufacturer named on this Material Safety Data Sheet  In-Situ Inc.
makes no warranty of any kind whatsoever with respeet thereto and disclaims all lizbility from reliance thereon. In-Sttu Inc. reserves the right to revise this Material Safety Data Sheet as
new information is provided to it by the manufacturer.

Formo |  mation contact In-Situ in .
1East nol Ave ,FortColling CO° 524
1-800-446-748 (loll- einUS. & -anad
@ o 1-97 -488-1500 (inte  ation | & omes c)
(- www.in-sl .co
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Material Safety and Data Sheet

I. Chemical Product and Company Identification

Product Name: Manufacturer: Emergency Contact:
. Aqua Phoenix Scientific, Inc. INFOTRAC
Conductivity Standard 320 Maple Ave. Emergency Response Hotline:
147, 1413, 12890, and Hanover, PA 17331 1-800-535-5053 (in the U.S. and Canada)
58670 uS/cm (umho/cm) | Telephone: 866 632 1291 1-352-323-3500
Fax: 717 633 1285 www.infotrac.net

II. Composition, Information on Ingredients

Hazardous Components o
Specific Chemical Identity: Common Names CASNO. % OSHAPEL | ACGIHTLY
Potassium Chloride 7447-40-7 <0.01-2% wiv N/A N/A
Water, purified 7732-18-5 >98% wiv N/A N/A

II1. Hazard Identification

Emergency Overview: Non-flammable, non-corrosive, non-toxic. Does not present significant health hazards. Wash areas of

contact with water.
Taget Organs: Eyes, Skin

Eves May cause slight irritation.
Skin May cause slight iritation.

| Ingestion Large doses may cause upset stomach.
Inhalation Not likely to be a hazard.

Chrenic Effect /Carcinogenicity

None (IARC, NTP, OSHA).

1V. First Aid
Eyes Immediately flush eyes with water for at least 15 minutes. Immediately get
medical assistance.
Skin Flush with water for 15 minutes. Get medical assistance if irritation develops.
| [ngestion DO NOT induce vomiting. Dilute with water or milk. Get medical assistance.
Inhalation Remove to fresh air. Give artificial respiration if necessary. If breathing is

difficult, give oxygen.

V. Fire Fighting Measures

Flash Point

N/A

Extinguishing Media

Use means suitable to extinguishing surrounding fire.

Fire and Explosion Hazards

Not considered to be a fire or explosion hazard.

Fire Fighting Instructions/Equipment

Use normal procedures. Poisonous gases may be produced in fire. Use protective
clothing, Use NIOSH-approved breathing equipment.

NFPA Rating

(estimated) Health: 1, Flammable: 0, Reactivity: 0

V1. Accidental Release Measures

Absorb with suitable material. Always obey local regulations.

VII. Handling and Storage

Handling

Wash hands after handling. Avoid contact with skin and eyes.

Storage

Protect from freezing and physical damage.




VIII. Exposure Controls, Personal Protection

Engineering Controls

Normal ventilation is adequate.

Respiratory Controls

Normal ventilation is adequate.

Skin Protection

Chemical resistant gloves.

Eye Protection

Safety Glasses or goggles.

IX. Physical and Chemical Properties

Appearance Clear, colorless liquid { Odor Odorless

pH @ 25°C N/A Solubility in Water Infinite

Boiling Point Approx 100.1°C Specific Gravity 1.00-1.01

Melting point Approx {-6)-0°C Vapor Pressure N/A
X. Stability and Reactivity

Chemical Stability Stable under normal conditions of use and storage.

Incompatibility Strong Oxidizing agents, Lithium, Bromine, Trifluoride.

Hazardous Decomposition Products

Oxides of Sodium and fumes of Chloride.

Hazardous Polymerization

Does not occur.

XL Toxicological Information

LD50 orl-rat

3020mg/kg

LC50 inhalation-rat

N/A

XII. Ecological Information

[ Ecotoxicity

[ N/A

XIII. Disposal Considerations

Dilute with water.

All chemical waster generators must determine whether a discarded chemical is classified as hazardous waste.
Comply with all local, state, and federal regulations.

XIV. Transport Information

[ DOT | Not Regulated i
XV. Regulatory Information (not meant to be all inclusive)

OSHA Status These chemicals are not considered hazardous by OSHA

TSCA The components of this solution are listed on the TSCA Inventory

SARA Title 111 Section 313 N/A

RCRA Status N/A

CERCLA Reportable Quality N/A

WHMIS N/A

Issue Date: 12/28/06
Revision Date: 3/8/10, Rev. 004
Document: 00327380

* N/A — Not Applicable/Not Available

XVI. Additional Information

Disclaimer: The information, data and recommendations contained herein were provided to In-Situ Inc. by the manufacturer named on this Material Safety Data Sheet. In-Situ lnc.
makes no warmanty of any kind whatsoever with respect thereto and disclaims all liabilty from reliance thereon. 1n-Sity Inc. reserves the right to revise this Material Safety Data Sheet as

new information is provided to it by the manufacturer.
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For more info ation contact n-Sit |
221 EastLi coln Ave ue, rt Colling, CO 8052
1-800-446- 488 (tolkf  ih U.S. Cana
1-870-498-1500 (infernati  al & dome 1ic)
www.in-situ. om



Material Safety Data Sheet Collection I sobutene

M ) 1 SO2900
eNiUrMgroupinc. |
1171 RiverFront Center, Amsterdam, NY 12010 | ssue Date: 2006-06
(518) 842-4111
Section 1 - Chemical Product and Company | dentification 61
Material Name: Isobutene CAS Number: 115-11-7

Chemical Formula: C,H,

Structural Chemical Formula: (CH,),C=CH,

EINECS Number: 204-066-3

ACX Number: X1003822-9

Synonyms: Isobutene; ISOBUTY LENE; ASYM-DIMETHYLETHYLENE; GAMMA-BUTYLENE; 1,1-
DIMETHYLETHYLENE; ISO-BUTENE; ISOBUTENE; ISOPROPY LIDENEMETHYLENE; LIQUEFIED
PETROLEUM GAS; 2-METHY L-1-PROPENE; 2-METHY LPROPENE; 2-METHY LPROPY LENE; 1-PROPENE,2-
METHYL-; PROPENE,2-METHYL-; UNSYM. DIMETHYLETHYLENE

General Use: Production of butene polymers used as adhesives, tackifiers, oil additives.
Butyl rubbers, copolymer resins with butadiene, acrylates and methacrylates.
Also to produce anti-oxidants for foods, food supplements, plastics and in production of isooctane and high-octane
aviation gasoline.
Used in closed pressurized systems, fitted with safety relief valve.
Vented gasis flammable, denser than air and will spread. Vent path must not contain ignition sources, pilot lights, bare
flames.

Section 2 - Composition / Infor mation on Ingredients

Name CAS %
isobutene 115-11-7 >909
OSHA PEL NIOSH REL
ACGIH TLV

Section 3 - Hazards | dentification

ChemWatch Hazard Ratings

Flammability
Toxicity

Body Contact
Reactivity
Chronic

1 2 3 4
Eire Diamond Min Low Moderate High Extreme

ANS| Signal Word

Danger!

Flammable

Y¥o Yo e Emergency Overview Yo%k
Colorless gas. Acute Effects: Simple asphyxiant which can displace available oxygen; initial symptoms: rapid
respiration, air hunger, diminished mental alertness, impaired muscular coordination. Can form explosive mixtures
inair. Flammable.

Potential Health Effects
Target Organs: None reported
Primary Entry Routes: inhalation
Acute Effects
Inhalation: The gasisasimple asphyxiant (precludes access to oxygen) and is harmful if exposureis prolonged and
inhalation may cause loss of consciousness.

Copyright © 2006 by Genium Group, Inc. Any commercial use or reproduction without the publisher’s permission is prohibited. Judgments as to the suitability of information herein for the purchaser’'s
purposes are necessarily the purchaser’ s responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no warranties, makes no
representations, and assumes no responsibility as to the accuracy or suitability of such information for application to the purchaser’ s intended purpose or for consequences of its use.



2006-06 | sobutene 1SO2900

Acute effects from inhalation of high concentrations of gas/ vapor are pulmonary irritation, including coughing, with
nausea; central nervous system depression - characterized by headache and dizziness, increased reaction time, fatigue
and loss of coordination.
If exposure to highly concentrated atmosphere of gasis prolonged this may lead to narcos's, Unconsciousness, even
coma, and unless resuscitated, death.
Iso-butene is a simple asphyxiant and may have a narcotic action.
Material is highly volatile and may quickly form concentrated atmosphere in confined or unventilated area. Vapor is
heavier than air and may displace and replace air in breathing zone, acting as a simple asphyxiant. This may happen
with little warning of overexposure.
Hydrocarbons may sensitize the heart to adrenalin and other circulatory catecholamines; as aresult cardiac
arrhythmias and ventricular fibrillation may occur. Abrupt collapse may produce traumatic injury.
Central nervous system (CNS) depression may be evident early. Symptoms of moderate poisoning may include
giddiness, headache, dizziness and nausea.
Serious poisonings may result in respiratory depression and may be fatal.
The paraffin gases C1-4 are practically non-toxic below their lower flammability limits (18000-50000 ppm). Above
thislevel, incidental effectsinclude CNS depression and irritation but these are reversible upon cessation of the
exposure. The C3 and iso-C5 hydrocarbons show increasing narcotic properties; branching of the chain also enhances
the effect.
The C4 hydrocarbons appear to be more highly neurotoxic than the C3 and C5 members. Several fatdities due to
voluntary inhalation of butane have been reported, possibly due to central, respiratory and circulatory effects resulting
from anesthesia, laryngeal edema, chemical pneumonia or the combined effects of cardiac toxicity and increased
sympathomimetic effects.
Inhalation of petroleum gases may produce narcosis, due in part to olefinic impurities. Displacement of oxygen in the
air may cyanosis.
If present in sufficient quantity these gases may reduce the oxygen level to below 18% producing asphyxiation.
Symptoms include rapid respiration, mental dullness, lack of coordination, poor judgement, nausea and vomiting.
The onset of cyanosis may lead to unconsciousness and desth.

Eye: Theliquid is highly discomforting and may cause severe cold burns and is capable of causing pain and severe
conjunctivitis.
Corneal injury may develop, with possible permanent impairment of vision, if not promptly and adequately treated.
The gasis regarded as non-irritating to the eyes.

Skin: Vaporizing liquid causes rapid cooling and contact may cause cold burns, frostbite. The liquid is discomforting to
the skin and may rapidly cause severe cold burns.
Bare unprotected skin should not be exposed to this material.
There is no evidence of skin absorption but contact may cause frostbite,

Ingestion: Overexposure is unlikely in thisform.
Considered an unlikely route of entry in commercial/industrial environments.
The liquid is highly discomforting if swallowed and may cause severe cold burns.

Carcinogenicity: NTP - Not listed; IARC - Not listed; OSHA - Not listed; NIOSH - Not listed; ACGIH - Not listed;
EPA - Not listed; MAK - Not listed.
Chronic Effects: Chronic overexposure may produce dermatitis.

Section 4 - First Aid M easures

Inhalation: Avoid becoming a casualty and removeto fresh air.
Lay patient down. If breathing is shallow or has stopped, ensure clear airway and apply
resuscitation. DOT
If available, medical oxygen should be administered by trained personnel. le
Transport to hospital or doctor, without delay. =

Eye Contact: Immediately hold the eyes open and flush continuoudly for at least 15 minutes with fresh running
water. Ensureirrigation under eyelids by occasionaly lifting the upper and lower lids.

Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be
undertaken by skilled personnel.

Skin Contact: In case of cold burns (frost-bite): Bathe the affected areaimmediately in cold water for 10 to 15
minutes, immersing if possible and without rubbing.

Do not apply hot water or radiant heat. Apply aclean, dry dressing.
Transport to hospital or doctor.

Ingestion: Contact a Poison Control Center. DO NOT induce vomiting. Observe the patient carefully. Never give
liquid to a person showing signs of being leepy or with reduced awareness; i.e. becoming unconscious. Give water
(or milk) to rinse out mouth. Then provide liquid slowly and as much as casualty can comfortably drink. Transport
to hospital or doctor without delay.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: For acute or short-term repeated exposures to petroleum distillates or related hydrocarbons:
1.Primary threat to life from pure petroleum distillate ingestion and/or inhalation is respiratory failure.

N

e

wr
(44]
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2006-06 | sobutene 1SO2900

2.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction,
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO, <50 mm Hg
or pCO, >50 mm Hg) should be intubated.

3.Arrhythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance.

4.A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration and
detect the presence of pneumothorax.

5.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial
sensitization to catecholamines.

Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a
second choice.

6.Lavage isindicated in patients who require decontamination; ensure use of cuffed endotracheal tube in adult patients.

Section 5 - Fire-Fighting M easures

Flash Point: -76.111 °C

Autoignition Temperature: 465 °C Sea
LEL: 1.8% v/v DOT
UEL: 9.6% v/v ERG

Extinguishing M edia: Water spray or fog; dry chemical powder.
Carbon dioxide.
Foam.

General Fire Hazar ds/Hazar dous Combustion Products. Flammable gas. Liquid and
vapor are highly flammable.
Dangerous hazard when exposed to heat, flame and oxidizers.
Gas may form explosive mixtures with air over awide area.
Decomposes on heating and produces toxic fumes of carbon monoxide (CO) and carbon
dioxide (CO,).

Fire Incompatibility: Avoid contamination with oxidizing agentsi.e. nitrates, oxidizing acids, chlorine bleaches,
pool chlorine etc. asignition may result.

Fire-Fighting Instructions. Contact fire department and tell them location and nature of hazard.
May be violently or explosively reactive. Wear full body protective clothing with breathing apparatus. Prevent, by
any means available, spillage from entering drains or waterways. Consider evacuation.
Do not extinguish burning gas. If safe to do so, stop flow of gas.
If flow of gas cannot be stopped, leave gas to burn.
Cool fire-exposed containers with water spray from a protected location.
Do not approach cylinders suspected to be hot.
If safe to do so, remove containers from path of fire.
Fight fire from a safe distance, with adequate cover.

Fire Diamond

Section 6 - Accidental Release M easur es

Small Spills: Avoid breathing vapor and any contact with liquid or gas. Protective equipment

including respirator should be used. Do NOT enter confined spaces where gas may have See
accumulated. Shut of all sources of possible ignition and increase ventilation. Clear area of DOT
personnel. Stop leak only if safe to so do. Remove leaking cylinders to safe place. Release pressure NG

under safe controlled conditions by opening valve. Keep area clear of personnel until gas has
dispersed.
Large Spills: DO NOT touch the spill material. Shut off all possible sources of ignition and increase ventilation.
Restrict access to area. Clear area of personnel and move upwind.
May be violently or explosively reactive. Wear full body protective clothing with breathing apparatus. Prevent, by
any means available, spillage from entering drains or waterways. Consider evacuation.
Avoid spraying water onto liquid pools.
Use extreme caution to avoid a violent reaction.
Stop leak if safe to do so.
DO NOT enter confined places where gas may have collected. Remove leaking cylinders to a safe place. Fit vent
pipes. Release pressure under safe, controlled conditions by opening valve. Burn issuing gas at vent pipes.
Do not exert excessive pressure on valve; do not attempt to operate damaged valve.
Keep area clear of personnel until gas has dispersed
Regulatory Requirements. Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage

Handling Precautions. Use good occupational work practices. Use in awell-ventilated area.

Copyright © 2006 Genium Group, Inc. Any commercial use or reproduction without the publisher’ s permission is prohibited. Page 30f 6
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Obtain awork permit before attempting any repairs.
Do not attempt repair work on lines, vessels under pressure.
Atmospheres must be tested and O.K. before work resumes after leakage.
Wear protective clothing and gloves when handling containers.
No smoking, bare lights, heat or ignition sources.
Use spark-free tools when handling. Ground all lines and equipment.
Prevent concentration in hollows and sumps. DO NOT enter confined spaces until atmosphere has been checked.
Gas may travel a considerable distance to source of ignition.
Vapor may ignite on pumping or pouring due to static electricity.
Avoid physical damage to containers.
DO NOT transfer gas from one cylinder to another.
Natural gases contain a contaminant, radon-222, a naturally occurring radioactive gas. During subsequent processing,
radon tends to concentrate in liquified petroleum streams and in product streams having similar boiling points.
Industry experience indicates that the commercial product may contain small amounts of radon-222 and its radioactive
decay products (radon daughters). The actual concentration of radon-222 and radioactive daughtersin process
equipment (I1E lines, filters, pumps and reactor units) may reach significant levels and produce potentially damaging
levels of gammaradiation. A potential external radiation hazard exists at or near any pipe, valve or vessel containing a
radon enriched stream or containing internal deposits of radioactive material. Field studies, however, have not shown
that conditions exist that expose the worker to cumulative exposures in excess of general population limits. Equipment
containing gamma-emitting decay products should be presumed to be internally contaminated with alpha- emitting
decay products which may be hazardous if inhaled or ingested.
During maintenance operations that require the opening of contaminated process equipment, the flow of gas should be
stopped and a four hour delay enforced to allow gamma-radiation to drop to background levels. Protective equipment
(including high efficiency particulate respirators (P3) suitable for radionucleotides or supplied air) should be worn by
personnel entering avessel or working on contaminated process equipment to prevent skin contamination or inhalation
of any residue containing alpha-radiation.
Airborne contamination may be minimized by handling scale and/or contaminated materialsin awet state.
Recommended Storage M ethods. Packaging as recommended by manufacturer.
Check that containers are clearly labeled.
Cylinder fitted with valve protector cap.
Ensure the use of equipment rated for cylinder pressure.
Ensure the use of compatible materials of construction.
Cylinder valve must be closed when not in use or when empty.
Cylinder must be properly secured either in use or in storage.
WARNING: Suckback into cylinder may result in rupture.
Use back-flow preventive device in piping.
Regulatory Requirements. Follow applicable OSHA regulations.

Section 8 - Exposure Controls/ Personal Protection

Engineering Controls: Usein awell-ventilated arealf gas concentrations are high: or If risk of overexposure exists,
wear NIOSH-approved respirator.
Correct fit is essential to obtain adequate protection.
Used in closed pressurized systems; fitted with temperature and pressure safety relief valves which are vented to allow
safe dispersal.
Provide adequate ventilation in warehouse or closed storage areas.
Per sonal Protective Clothing/Equipment:
Eyes. Safety glasses with side shields; or as required, chemical goggles.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Hands/Fest: Protective gloves eg. leather gloves or gloves with |eather facing. Neoprene rubber gloves.
Safety footwear.
Other: Operators should be trained in correct use & maintenance of respirators Ensure that there is ready access to
breathing apparatus.
Protective overalls, closely fitted at neck and wrist. Eye-wash unit.
IN CONFINED SPACES:
1. Non-sparking protective boots.
2. Static-free clothing.
3. Ensure availahility of lifeline.
Staff should be trained in all aspects of rescue work.
Ensure there is ready accessto an emergency shower.

Copyright © 2006 Genium Group, Inc. Any commercial use or reproduction without the publisher’ s permission is prohibited. Page 40f 6
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Section 9 - Physical and Chemical Properties

Appearance/General Info: Easily liquified flammable gas or colorless highly volatile liquid. Packed as liquid under
pressure and remains liquid only under pressure. Sudden release of pressure or leakage may result in rapid
vaporization with generation of large volume of highly flammable / explosive gas. Strong gasoline odor. Floats and
boils on water giving aflammable/ explosive, visible cloud. Soluble in alcohol, ether, benzene and sulphuric acid.

Physical State: Liquefied gas pH: Not applicable

Odor Threshold: 1.3 to 3.0 mg/m’ pH (1% Solution): Not applicable.

Vapor Pressure (kPa): 182 kPaat 10 °C Boiling Paint: -6.9 °C (20 °F)

Vapor Density (Air=1): 2.01 Freezing/Melting Point: -140.35 °C (-220.63 °F)
Formula Weight: 56.11 Volatile Component (% Voal): 100

Specific Gravity (HoO=1, at 4 °C): 0.59 Water Solubility: Practically insoluble in water

Evaporation Rate: Very rapid

Section 10 - Stability and Reactivity

Stability/Polymerization/Conditions to Avoid: Product is considered stable. Hazardous polymerization will not occur.
Storage I ncompatibilities: Avoid contact with oxidizing agents.
The interaction of alkenes and alkynes with nitrogen oxides and oxygen may produce explosive addition products;
these may form at very low temperatures and explode on heating to higher temperatures (the addition products from
1,3-butadiene and cyclopentadiene form rapidly at -150 °C and ignite or explode on warming to -35to -15 C). These
derivatives ("pseudo- nitrosites") were formerly used to characterize terpene hydrocarbons.
Exposure to air must be kept to a minimum so as to limit the build-up of peroxides which will concentrate in bottoms
if the product is distilled.
The product must not be distilled to drynessif the peroxide concentration is substantially above 10 ppm (as active
oxygen) since explosive decomposition may occur. Distillate must be immediately inhibited to prevent peroxide
formation. The effectiveness of the antioxidant is limited once the peroxide levels exceed 10 ppm as active oxygen.
Addition of more inhibitor at this point is generally ineffective.
Prior to distillation it is recommended that the product should be washed with agueous ferrous ammonium sulfate to
destroy peroxides; the washed product should be immediately re-inhibited.
A range of exothermic decomposition energies for double bonds is given as 40-90 kJ/mol. The relationship between
energy of decomposition and processing hazards has been the subject of discussion; it is suggested that values of
energy released per unit of mass, rather than on amolar basis (J/g) be used in the assessment. For example, in "open
vessel processes' (with man-hole size openings, in an industrial setting), substances with exothermic decomposition
energies below 500 Jg are unlikely to present a danger, whilst those in "closed vessel processes' (opening is a safety
valve or bursting disk) present some danger where the decomposition energy exceeds 150 J/g.
Avoid reactions with oxidizing agents, organic acids, inorganic acids halogenated compounds, polymerizable esters,
oxygen, cyanohydrins and molten sulphur.

Section 11 - Toxicological I nformation

Toxicity
Inhalation (rat) LC,,: 620000 mg/m’/4h

Irritation
Nil reported

See RTECS UD 0890000, for additional data.

Section 12 - Ecological | nformation

Environmental Fate: No data found.
Ecotoxicity: No datafound.

BCF: no food chain concentration potential
Biochemical Oxygen Demand (BOD): none

Section 13 - Disposal Consider ations

Disposal: Consult manufacturer for recycling options.
Discharge to burning flare. Return empty cylinders to supplier.
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Section 14 - Transport Information

DOT Hazardous M aterials Table Data (49 CFR 172.101):

Note: Thismaterial has multiple possible HMT entries. Choose the appropriate one based on state and condition of
specific material when shipped.

Shipping Name and Description: Isobutylene see also Petroleum gases, liquefied

ID: UN1055 Q
Hazard Class: 2.1 - Flanmable gas G
Packing Group: )
Symbols:

Label Codes: 2.1 - Flammable Gas
Special Provisions: 19, T50
Packaging: Exceptions: 306 Non-bulk: 304 Bulk: 314, 315

Quantity Limitations: Passenger aircraft/rail: Forbidden Cargo aircraft only: 150 kg

Vessel Stowage: Location: E Other: 40

Shipping Name and Description: Petroleum gases, liquefied or Liquefied petroleum gas

ID: UN1075 )
Hazard Class. 2.1 - Flammable gas FLAMMABLE
Packing Group: 64
Symboals: S

Label Codes. 2.1 - Flammable Gas

Special Provisions: T50

Packaging: Exceptions: 306 Non-bulk: 304 Bulk: 314, 315

Quantity Limitations. Passenger aircraft/rail: Forbidden Cargo aircraft only: 150 kg
Vessel Stowage: Location: E Other:

Section 15 - Regulatory I nfor mation

EPA Regulations:
RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Not listed
SARA 40 CFR 372.65: Not listed
SARA EHS 40 CFR 355: Not listed
TSCA: Listed

Section 16 - Other I nformation

Disclaimer: Judgments as to the suitability of information herein for the purchaser’ s purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no
warranties, makes no representations, and assumes no responsibility asto the accuracy or suitability of such information for
application to the purchaser’ sintended purpose or for consegquences of its use.
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