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GLOSSARY OF TERMS, ACRONYMS, AND ABBREVIATIONS

ACGIH American Conference of Governmental Industrial Hygienists
analyzer refers to the field instrument described in Section 8.1
ASHEM Area Safety, Health, and Environment Manager
atm atmosphere

°C centigrade

Carcinogen a substance that can cause cancer

cc cubic centimeter

CIH Certified Industrial Hygienist

CGl Combustible Gas Indicator

CNS Central Nervous System

CspP Certified Safety Professional

eVv Electron Volts

oF Fahrenheit

HSMS Health and Safety Program and Management System
HSP Health and Safety Plan

IP lonization Potential

kg kilogram

LACFD Los Angeles County Fire Dept.

LEL Lower Explosive Limit

LNAPL light on-aqueous phase liquid

Lpm liters per minute

MSDS Material Safety Data Sheet

m meter

mg milligram

mg/M?3 milligrams per cubic meter

ml milliliter

mm millimeter

ND not detected

NIOSH National Institute for Occupational Safety and Health
OBz operator’s breathing zone

OEL Occupational Exposure Limit

OSHA Occupational Safety and Health Administration
OSR Office Safety Representative

PEL Permissible Exposure Limit

PID Photoionization Detector

PM project manager

ppb parts per billion

ppm parts per million

REL Recommended Exposure Limit

SHE Safety, Health, and Environment

SMS Safety Management Standard

SOPUS Shell Oil Products United States

SOURSE URS’ Corporate Intranet

SSO Site Safety Officer

SSR Subcontractor’'s Safety Representative

STEL Short Term Exposure Limit

TLV Threshold Limit Value

UEL Upper Explosive Limit

VOC Volatile Organic Compound
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1.0 PLAN-AT-A-GLANCE

HSP SUMMARY SHEET

THIS SUMMARY SHEET IS PROVIDED AS A QUICK-REFERENCE/OVERVIEW ONLY. THE
REMAINDER OF THIS SITE-SPECIFIC HSP IS INTEGRAL TO THE SAFE CONDUCT OF
SITE OPERATIONS AND MUST BE APPLIED IN ITS ENTIRETY.

EMERGENCY INFORMATION

Ambulance - 911
Fire - 911
Police - 911
Hospital - (310) 222-3528

Los Angeles County Harbor-UCLA Medical Center
1000 West Carson Street, Torrance, CA 90509

Occupational Clinic - (310) 638-1113
US Healthworks Medical Group of CA
2499 South Wilmington Ave, Compton, CA
Hours: 8 am to 5 pm (URGENT CARE) Monday through Friday

Occupational Health Nurse: WorkCare (888) 449-7787 (24/7)

AECOM Project Manager: Christian Osterberg (714) 689-7316
(714) 227-1363 (cell)

AECOM Site Manager: Robert Ponce (714) 720-4051 (cell)
AECOM SH&E Rep: Devon Molitor, CSP (858) 531-9666 (cell)
AECOM ASM: Galen Cooter, CSP (805) 452-3523 (cell)
Cal OES (800) 852-7550

Shell SGW Project Manager: Douglas Weimer (310) 816-2043
(703) 403-6790 (cell)

Note that persons without serious or life-threatening injuries should be escorted to an
occupational health clinic or urgent care facility instead of a hospital. Contact the
Occupational Health Nurse or Workcare prior to proceeding to the clinic (888) 449-7787.
See Section 14.5.

OCCUPATIONAL CLINIC DIRECTIONS:

(310) 638-1113

US Healthworks Medical Group of CA

2499 South Wilmington Ave, Compton, CA

Hours: 8 am to 5 pm (URGENT CARE) Monday through Friday

Refer to occupational clinic route map in Attachment A.
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HOSPITAL DIRECTIONS:

(310) 222-3528
Los Angeles County Harbor-UCLA Medical Center
1000 West Carson Street, Torrance, CA 90509

Refer to the hospital route map in Attachment A.

Additional information concerning emergency procedures is located in Section 14.0 and the
hospital route map is located in Attachment A. A copy of the hospital route map must be readily
available in each Site vehicle that may be used to transport accident victims to the hospital.

CONSTITUENTS OF CONCERN

1. Gasoline, methane, diesel, fuel oil, and crude oil and constituents
2. Chlorinated solvents

Additional information regarding Site history, constituents of concern, and scope of work
activities is located in sections 2.0 and 5.0.
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PROJECT HAZARD ANALYSIS

Heat . Slip/Trip | Lift Mech'l. | Electro | EXplosio
Task Wirde, | Suess | NO° | “JFall" | bads. | tzds. | -cution | WMethan
1. Site Mobilization N/A | Med | Low | Med | Med | Low | N/A N/A
2 _Cahbratlon of field Low | Low | Low | Med | Low Low- Low Low
instruments Med
3. Utility clearance using N/A | Med | Low | Med | Med M_ed- M_ed- Low
subsurface geophysical High | High
4. Shallow soil hand Low- Low- | Med-
augering and soil Med Med | Low | Med Med | High Low Low
sampling
5. Sub-slab and soil vapor | Low- Med- Low- | Med-
probe installation Med Med High Med Med | High Low Low
6. Sub-slab vapor probe Low- Low- | Low-
sampling Med Med | Low | Med Med | Med Low Low
7. Street soil vapor probe Low- Low- | Med-
sampling Med Med | Low | Med Med | High Low Low
8. Borehole clearance by Low- | Low- | Med- Med-
air knife High | High | High | Med | Med | o | tow | Low
9. Dirilling, soil sampling
and well installation by
hollow-stem auger, Low- | Low- M_ed- Med | Med M_ed- Low | Low
. . High | High | High High
mud/air-rotary or sonic
drilling methods
10. Groundwater well Low- | Low- | Med- Med-
development High | High | High Med | Med High Low Low
11. Direct push soll
sampling and vapor Low- | Low- | Med- Med-
probe installation using High | High | High Med | Med High Low Low
Geoprobe rig or CPT rig
12. Hydropunch Low- Med- Low- | Med-
groundwater sampling Med Med High Med Med | High Low Low
13. Abandonment of Low- Med Med- Med Low- | Low- Low Low
boreholes Med High Med | Med
14. Installation of shallow Low- Low- | Low-
pilot tgst wells via hand Med Med | Low | Med Med | Med Low Low
augering
15. Management of
) o . Low- Med- Low- | Low-
investigation-derived Med Med High Med Med | Med Low Low
waste
16. Conducting initial indoor
air preliminary NA | Low | Low | Med |52 | Low | Low | Low
interviews of Med
homeowners
17. Indoor_alr methane field Low | Low | Low | Med Low- Low Low- Low
screening Med Med
18. Inventory, segregation
and field screening of Low- | Low- Low-
stored household Med | Med Low | Med High Low | Low Low
chemicals
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hem. | Heat . Slip/Trip | Lifting | Mech'l. | Electro | EXplosio
Task c|:-|z?jr:_ Stress | 'NOis€ I/FallI lezis. Hzds. | -cution n/Meethan
19. Indoor air sampling Low | Low | Low | Med | Low | Low | Low Low
20. Groundwater/LNAPL Low- Med | Low | Med Low- | Low- Low Low
gauging and sampling Med Med | Med
21. LNAPL bail down test M_ed- Med M_ed- Med | Med | Med | Low Low
and/or recovery High High
22. Working in the railroad
. Med- | Med- | Med- Med-
ggzr;t of way (see Sec. High | High | High Med | Med High Low Low
23. Soil vapor extraction Low- Med- Low-
pilot test and operation Med Med High Med Med Med | Med Low
24. Excavation, trenching Med- | Med- | Med- | Med- | Med- | Med- Low Low
and shoring High | High | High | High | High | High
25. Installation of horizontal | Med- | Med- | Med- | Med- | Med- | Med- Low Low
wells via trenching High | High | High | High | High | High
26. Excavation side wall Med- | Med- | Med- | Med- | Med- | Med- Low Low
sampling High | High | High | High | High | High
27. Soil compaction testing I'_VIo;/\(/j- Med | Low | Med | Med | Med | Low Low
, Low- Med- Low-
28. Confined space entry Med Low | Low High Med Med Low Low
29. Operation and
maintenance of SVE Low- | Low- | Med- |,y | peq | Med- | Med-1 ) o
High | High | High High | High
system
30. Exca\(atlon, disposal Med- | Med- | Med- | Med- | Med-
and site surface Low Hiah | High | Hiah | Hiah | High Low Low
restoration 9 9 9 9 9
31. Chemical injection and Med- Low- Low- | Low-
monitoring High Med Med Med Med | Med Low Low
32. Bioventing using SVE Low- Med- Low-
system Med Med High Med Med Med | Med Low
33. Installation and repair of Low- Med- Low-
methane mitigation Med ) Med Med | Med Low
Med High Med
system
34. Sampling and Low- | Low-
monitoring of methane Low | Med | Low | Low | Low Low
o Med | Med
mitigation system
P o nonproject ity | Med- | Med- | Med- | med- | Med- | med- | o |,
Proj y High | High | High | High | High | High
excavations

High - Exposure likely more than 50% of the time  Med - Exposure likely 10-50% of the time
Low - Exposure likely less than 10% of the time N/A — Exposure not anticipated

Additional information concerning Project Hazards and their control can be found in
Section 5.0.
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TASK

1,2,6,17-
19 &34

3-5, 7-15,
22, 23, 32,
33&35

16

28

20, 21, 29
& 31

24-27 &
30

MINIMUM PROTECTIVE CLOTHING/EQUIPMENT REQUIREMENTS

Hard hat (as appropriate and not required for indoor activities where overhead
hazards are not present), steel-toed boots, safety glasses, hearing protection (as
appropriate), work gloves (as appropriate), nitrile gloves (as appropriate and
where contact with chemicals and/or possible contamination is present), and
traffic vest.

Hard hat, steel-toed boots, safety glasses, hearing protection (as appropriate),
work gloves (as appropriate), nitrile gloves (as appropriate where contact with
possible contaminated is present), traffic vest and respirator (as appropriate).

Nitrile gloves (as appropriate where contact with household chemicals may be
present).

Equipment for confined space entry per Confined Space Entry permit conditions.

Hard hat, steel-toed boots, safety glasses, hearing protection (as appropriate),
work gloves (as appropriate), nitrile gloves or nitrile coated work gloves, face
shield or splash goggles (as appropriate when possibility of splashing is
present), traffic vest, and respirator (as appropriate).

Hard hat, steel-toed boots, safety glasses, hearing protection (as appropriate),
work gloves (as appropriate), nitrile gloves where contact with possible
contaminated soil or groundwater is present, face shield (as appropriate), traffic
vest, and respirator (as appropriate). Dosimeter for work involving soil density
gauges.

PROTECTIVE CLOTHING (First Action Level)

Chemical Protective Clothing

Outer Coveralls: Kleenguard® or Tyvek®t
Outer Gloves: Nitrile
Inner Gloves: Surgical Nitriles

Chemical protective steel-toed boots or chemical-resistant boot covers over steel-toed

boots

 Substitute poly-Coated Tyvek® if there is a potential for contact with liquids (groundwater,

mud, etc.)

The HSP Preparer has conducted a Hazard Assessment for this project based upon
information provided by the Project Manager, in accordance with 8 CCR 3380(f).

For more information on PPE and respiratory protection requirements, see the Action
Levels tables (Pages 1-8 and 1-9) and Sections 9.0 and 10.0.

ENGINEERING CONTROLS TO BE USED (as applicable)

AZCOM
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Natural wind forces to reduce exposure to airborne contaminants
Light colored PPE to reduce solar load for heat stress control
Exhaust fans for local ventilation

Sound curtains for noise abatement

Water and/or suppressants to control fugitive dust, vapors, and odors

* & & o oo o

Construction Traffic Management Plan will be implemented to provide traffic, pedestrian
and bicycle safety

For more information, see Section 5.0.
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INSTRUMENTATION TO BE USED (AS REQUIRED PER TASK)

HNu PID w/ __ eV probe

OVM PID w/ __ eV lamp

Photovac MicroFID I/S (FID) or equivalent
Photovac Microtip PID w/ _11.7 eV lamp or equivalent
MiniRAE PID w/ 11.7 eV lamp or equivalent

4-gas Combustible Gas/O, Indicator or equivalent
Foxboro TVA-1000 (FID/PID)

Miniram Real-time Dust Monitor

Colorimetric tubes

Multi-gas/H»S Monitor or equivalent

IH sampling equipment; validated passive samplers

[SISEISISISISIS S

For more information, see Section 8.0.

PERSONAL EXPOSURE SAMPLING
Will be conducted

N

Will be conducted if PID readings require the use of respiratory protection as described
in the Action Level Table (page 1-7) and in Section 8.1

v Will be conducted for selected excavation areas if required by AECOM RSHEM/CHMM
Is not anticipated (other than excavation)

For more information on Monitoring, see Section 8.0.

HAZ-COM MATERIALS INVENTORY

ABC fire extinguisher

TSP or Alconox (decontamination)

Isobutylene (calibration gas)

Methane/50% LEL (calibration gas)

Hydrogen (equipment fuel - FID)

Gasoline (equipment fuel)

Hydrogen sulfide (calibration gas)

Hexane (calibration gas)

Hydrochloric Acid (sample preservative)
Bentonite (well construction and abandonment)
Cement (well construction and abandonment) or cement slurry (excavation)
Quick-expanding cement (probe installation)

Silica Sand (well construction)

® & & 6 6 6 O O O O O o oo o

Helium (tracer gas)
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Isopropanol (tracer gas)

Difluorethane (tracer gas)

Rhodamine (ISCO injection tracer dye)
Oxygen (compressed for 0zone generation)
Ozone (ISCO injection gas)

PVC pipe primers and cements

*® & 6 6 o oo o

Nitrogen, compressed gas (compressed air source)

*

Simple Green (decontamination and odor suppression)

¢ Various cleaning agents for field office (update SDS folder in field office)

A:COM Appendix B Kast HASP October 2015 GalenReview.docx 1-8
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SHELL SITE ACTION LEVELS FOR ORGANIC VAPOR (for Photoionization Detector)

ég:(lj)i/rz]gi Location Duration Action Persggﬁli anrqoetr(]etctlve
Point of
<10 ppm Operations/ | Continued periodic Minimum Site
Release monitoring ensemble
Source point
Point of .
>10 ppm . Monitor OBZ; . .
(1% Agﬁon Ogerlatlons/ > 1 minute don protective Minimum Site
Level) elease clothing Ensemble
Source point
No respirators Minimum Site
<10 ppm OBZ required Ensemble
Provide respiratory
protection;
>10 ppm Contact the ASM QSS rheagf :;igrcs)rv{/li{[g\
(2" Action OBZ > 1 minute to discuss or ar?ic vapor
Level) personal exposure gartrid elg
monitoring per 9
Section 8.1.1.
Replace Y-face
>50 ppm : respirators with full-
(3" Action oBz >1 minute Increaset reﬁplratory face respirators with
Level) protection organic vapor
cartridges.
Stop work;
move upwind while
>100 ppm OBZ >1 minute vapors dissipate.
OR If elevated levels
>200 ppm OBZ instantaneo remain, cover As specified by ASM
(4™Action us boring and cuttings,
Level) evacuate upwind
and notify ASM or
PM.

*above background readings
OBZ= Operator’s Breathing Zone
tSubstitute poly-coated Tyvek® if there is potential for contact with liquids (groundwater, mud, etc)

For additional information on Action Levels and their implementation, see Sections8.0 and
9.0.

AZCOM
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SHELL SITE PERSONNEL ACTION LEVELS FOR METHANE (for Flame ionization

detector)

NOTE: FID shall be calibrated to methane or correction factor shall be applied FID readings
Analyzer : : : Personal Protective
Reading* Location Duration Action Equipment

Point of
Operations/ Continuous Minimum Site
<500 ppm Release | monitoring Ensemble
Source point
Point of
Operations/ . : Minimum Site
>500 ppm Release > 1 minute Monitor OBZ Ensemble
Source point
>500 ppm to . Continuous Minimum Site
1000 ppm OBZ > 1 minute monitoring Ensemble
Minimum Site
) Ensemble;
>1000 ppm OBz > 1 minute Vgnga}’éog:é a contact ASM if
elevated levels above
1000 ppm persist

*above background readings
OBZ= Operator’s Breathing Zone

tSubstitute poly-coated Tyvek® if there is potential for contact with liquids (groundwater, mud, etc)

ACTION LEVELS (for the Combustible Gas Indicator) — Standard Operations Outdoors*

LEL Reading Location Action
Point of Operations/General Work Con'_unue S'te.} operanons gnd
>1% LEL continue periodic monitoring.
Area . )
Notify Project Manager
Point of Operations/General Work Shut down operations, evaluate
>10% LEL .
Area source, ventilate work area

LEL = Lower Explosive Limit
*Non-residential operations

ACTION LEVELS (Hydrogen Sulfide)

H,S Reading Location Action
Point of Operations/General Work Continue site operations and
<3 ppm . L L
Area continue periodic monitoring
3-5 ppm Point of Operations/General Work Continue site operations and
bp Area perform continuous monitoring
>5 Point of Operations/General Work Shut down operations, evaluate
ppm i
Area source, ventilate work area

For additional information on Action Levels and their implementation, see Sections8.0 and

9.0.

AZCOM
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HEALTH AND SAFETY EQUIPMENT LIST

REQ OPT

v URS Safety Management Standards (relevant to project — see next page)

v Cal/OSHA “Safety on the Job” Posters

v Hardhats (optional for indoor air sampling associated activities)

Safety glasses

N

Ear plugs or muffs

v Nomex coveralls

v Traffic safety vest

v Tyvek® coveralls

v Polycoated Tyvek® Q-23 Coveralls

4 Steel-toed boots

(\

Chemical-resistant steel-toed boots or chemical-resistant boot covers

\

Work gloves

v Nitrile outer gloves

Surgical nitrile inner gloves

Plastic sheeting (visqueen)

55 gallon 17-H drums (for contaminated solids)

NERR

55 gallon 17-E drums (for liquids)

v Drum liners

<\

Barricade tape and barricades

v Wash tubs and scrub brushes

v Decon solution (i.e., TSP)

v Folding chairs

v 5 or 10 gallon ANSI-approved portable eyewash (concrete work, corrosives

v Neutrailizer (for concrete operations)

4 Respirator sanitizing equipment

First Aid kit

N

Infection control kit

<\

Drinking water

v Gatorade or similar drink

Type ABC fire extinguishers or CO, extinguisher

Half-face respirators (NIOSH approved)

Full-face respirators (NIOSH approved) as needed

Respirator cartridges (organic vapor or organic vapor/P100)

Photoionization Detector (PID) w/11.7 eV lamp and calibration kit

Combustible Gas Meter (4-gas meter) and calibration kit

NANENENENENEN

Flame ionization detector (FID) and calibration kit

4 Garden sprayer

v Compressed gas horn

Duct tape

Paper towels and hand soap

Spill sorbent

Plastic garbage bags

NEAYASENEN

Broom and/or shovel
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SAFETY MANAGEMENT STANDARDS REFERENCED BY THIS HSP

URS Safety Management Standards (SMS’s) were utilized in the development of safety
documentation for this project. | should be noted that due to the merger between the AECOM
and URS Corporation, documentation is currently being updated to reflect a unified organization
and set of standards. Any changes made to documentation relevant to this HASP will be
reflected in HASP updates. Updates to safety related documentation will in no way compromise
the safety of individuals on-site; nor will it have major impacts on the day to day operations of

work at the site. The majority of changes are expected to be cosmetic in nature.

SMS | TOPIC

1 Inspections by Regulatory Agencies

2 Hazard Communication (Worker Right to Know)
3 Emergency Preparedness Plans

5 Injury and lliness Prevention Program (California)
7 Aerial Lifts

8 Asbestos Operations

9 Corrosive and Reactive Materials

10 Confined Space Entry

12 Electrical Safety

13 Excavation

14 Fire Protection and Prevention

15 Flammable and Combustible Liquids and Gasses
16 Hand Tools and Portable Equipment

17 Hazardous Waste Operations

18 Heat Stress

19 Heavy Equipment Operations

20 Hot Work

21 Housekeeping

23 Lockout and Tagout Safety

24 Medical Screening and Surveillance

25 New Employee Health, Safety, and Environment Orientation
26 Noise and Hearing Conservation

28 Ladders

29 Personal Protective Equipment

30 Sanitation

32 Work Zone Traffic Control

34 Utility Clearances and Isolation

38 Cranes and Derricks

40 Fall Protection

41 Rigging

42 Respiratory Protection

43 Personal Monitoring (Industrial Hygiene)

44 Nuclear Soil Density Gauges

46 Subcontractor Health and Safety Requirements
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SMS | TOPIC

47 Biological Hazards

48 Hazardous Materials/Dangerous Goods Shipping
49 Injury/lliness/Incident Reporting and Notifications
50 Toxic and Hazardous Substances

54 Office Ergonomics

55 Health, Safety, and Environment Training

56 Drilling Safety Guidelines

57 Vehicle Safety Program

58 Process Safety Management
60 Fatigue Management
61 Machine Guarding

63 Railroad On-Track Safety

64 Hand Safety

65 Injury and Claims Management

66 Incident Investigation

69 Manual Material Handling

70 Powered Industrial Vehicles

72 Behavior Based Safety

78 Short Service Employees

86 Managing Health, Safety, and Environment-Related Risks
87 Compressed Air Systems and Testing
88 Signs, Signals, and Barricades

91 Concrete

98 Management of Change

Copies of Safety Management Standards (SMSs) are available on the SOURSE at
http:/ithesourse.urscorp.com/thesourse/corporate/hse/hse.nsf. Click on the “Safety
Management Standards” web page to print the complete SMS. For the duration of this project,
procedures may be changed and updated as a matter of continuous improvement. If this occurs,
this HASP and list of associated procedures will be updated as well.

SHELL OIL PRODUCTS US STANDARDS AND FORMS INCLUDED IN THIS HSP

TOPIC

ES Safe System of Work

AECOM Shell Life Saving Rules and Safety Expectations

AECOM Shell US Incident, Near Miss, and Pl Report

ES Traffic Control Guidelines

ES Subsurface Investigation Procedure

ES Pre-Construction/Pre-Job Planning Checklist

ES Borehole Clearance Checklist

AZCOM
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Copies of the SMS documents and Shell Oil Products US (SOPUS) procedures referenced by
this HSP are to be maintained on site. SOPUS forms and SMS documents are provided in
Attachments D and G, respectively. Project Managers are responsible to see that other SMSs
sections or Shell Oil Products US procedures relevant to field activities but not directly
referenced by this HSP are also available on site.
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REQUIRED HEALTH & SAFETY AND FIELD DOCUMENTATION

FORM TOPIC COMMENT

AECOM p. 14-4 | Emergency Response Complete as appropriate

AECOM . Signed by all onsite personnel prior to starting

Attachment B Contact and Safety Compliance Any fieldwork

AECOM-SHELL AECOM -Shell Daily Tailgate Meeting and Completed daily as part of the tailgate meeting

Attachment C Work Clearance Form conducted prior to beginning work each day

AECOM-SHELL AECOM Shell US Incident, Near Miss, and Follow incident reporting flowchart and

Attachment D PI Report timeline requirements

AECOM-SHELL Unsafe Act/Condition or Positive Intervention Completed once per every 750 man hours

Attachment D Report or enter into AECOM HSSE data| P P ry

AECOM-SHELL AECOM -Shell Daily Safety Observation Form or Completed once per every 750 man hours

Attachment D AECOM -Shell US Field HSSE Assessment Form P P ry

AECOM . Reviewed daily and revised as appropriate

Attachment | Task Hazard Analysis (THA) (task specific)

AECOM Task Hazard Analysis Form Completed for tasks without formal THAs

Attachment J

AECOM SMS 030 | 30-1 | Sanitation Inspection Sheet Completed at the beginning of project and
mid-project

AECOM SMS 049 | 49-1 Incident Report Form _Co_mplete an_d'dlstrlbute within 24 hours of the
incident (for injuries)

AECOM SMS 005 | 5-1 Evaluation Checklist Initiation of project and annually thereafter

AECOM SMS 018 | 18-2 Employee Stress Exposure Monitoring Record Complete as appropriate

AECOM SMS 019 | 19-1 Daily H_eavy Equipment Safety Inspection Completed daily when heavy equipment are in

Checklist use

AECOM SMS 029 | 29-1 Hazard Assessment Certification Form Comp!eted at the start of field activities and as
conditions change

AECOM SMS 029 | 29-2 Personal Protective Equipment Inspection Sheet | Completed periodically

AECOM SMS 046 | 46-1 Subcontractor Safety Evaluation Form Completed prior to initiation of fieldwork

AECOM SMS 072 | 72-1 Behavior Based Safety Observation Form Completed per every 200 man hours or a

minimum or of once a week.

AZCOM
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2.0 SITE BACKGROUND & PROJECT SCOPE

2.1 SITE BACKGROUND

The Former Kast Property (Site) is a former crude oil and bunker storage facility from the mid-
1920s to the mid-1960s that was redeveloped as the Carousel Community residential housing
tract by others in the late 1960s. The Site is located in the area between Marbella Avenue on
the west and Panama Avenue on the east and E. 244™ Street on the north to E. 249" Street to
the south. It is bordered to the north by the Los Angeles County Metropolitan Transportation
Authority railroad tracks (this railroad right-of-way was formerly owned by the BNSF Railway
Company); to the south by East Lomita Boulevard; to the west by residential properties in the
Monterey Pines neighborhood and by the former Turco Products Facility, which currently
operates as a warehouse and distribution center; and, to the east by residential properties in the
Island Avenue neighborhood.

The Site is located in an area that historically has been heavily industrial. The Site was
undeveloped until 1923 when Shell Company of California purchased the Site from Mary Kast
and constructed oil storage reservoirs on the Site. Based upon the historical records found to
date, Site use remained as an active oil storage facility until approximately the late 1950s or
early 1960s, when the Site became used on a standby, reserve basis. The facility consisted of
three oil reservoirs with capacities of approximately 750,000 barrels, 750,000 barrels, and
2,000,000 barrels; one of which was temporarily leased to General Petroleum Corporation in the
1920s. An oil pump house was located within the southwest portion of the 44-acre property. Oil
was pumped into the reservoirs and withdrawn from the reservoirs via pipelines. The reservoirs
were mostly used to store crude oil. There are some indications that bunker oil or heavier
intermediate refinery streams may also have been stored in the reservoirs at one time.

In October of 1965, Shell Oil Company sold the Site, with the oil storage reservoirs intact, under
a purchase option contract to Richard Barclay or his nominee. Richard Barclay was a principal
in Barclay-Hollander-Curci, Inc. and Lomita Development Company. In December, 1965,
Richard Barclay designated Lomita Development Company as his nominee for the purchase of
the Site. The property was evaluated for BHC and Lomita Development by Pacific Soils
Engineering, Inc., which performed soil borings and developed engineering studies and grading
plans for the Site. In 1966, BHC and Lomita Development and their contractors conducted
those studies, removed the residual oil and water from the reservoirs, demolished the
reservoirs, submitted grading plans for the Site to the County of Los Angeles, and graded the
Site. Lomita Development’s request to rezone the Site from industrial to residential was
approved by Los Angeles County in October 1966 and, in the same month title was transferred
to Lomita Development under the purchase option contract. Construction and sale of 285
homes on the Site by Lomita Development began in 1967, proceeded in stages, and was
apparently completed in 1969. The Site has remained residential since that time.

Current investigations include both Site-wide assessment of impacts to soil vapor, soil, and
groundwater in roadways and an adjacent rail right-of-way, and property-specific indoor air, soil
vapor and soil investigations at individual residential properties. Methane screening, soil
sampling and testing along with sub-slab vapor probes installation and sampling have been
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conducted in the majority of the homes present in the Carousel Community. Indoor air sampling
and chemical inventory activities are currently being conducted at the residences.

Investigations of residential properties within the Former Kast Property are continuing as access
is granted by individual homeowners or the owners’ legal representatives.

Site investigations have detected soil impacts by a number of petroleum-related and non-
petroleum-related constituents. Total petroleum hydrocarbons quantified as gasoline-range
organics, diesel-range organics, and motor oil-range organics have been detected in Site soils
and groundwater. A number of volatile organic compounds, including compounds associated
with petroleum hydrocarbons (e.g., benzene, toluene, ethylbenzene, xylenes, trimethylbenzenes
and other substituted aromatic compounds), and non-petroleum-related VOCSs, including the
chlorinated solvents trichloroethene and tetrachloroethene and related breakdown products
have been detected in Site soils and to a lesser extent in soil vapor. In addition, a number of
polycyclic aromatic hydrocarbons, including naphthalene and benzo(a)pyrene, have been
detected in Site soils associated with hydrocarbon-impacted soils. Sampling data indicate the
following maximum concentrations of contaminants that are more frequently detected: benzene
to 24 mg/kg; ethylbenzene to 33 mg/kg; toluene to 57 mg/kg, xylenes to 140 mg/kg, TPH as
diesel to 70,000 mg/kg, TPH as gasoline to 7,000 mg/kg, TPH as motor oil to 100,000 mg/kg,
and methylene chloride to 2.1 mg/kg, vinyl chloride to 0.049 mg/kg. Additionally, 1,2,4-
trimethylbenzene to 60 mg/kg, 1,3,5-trimethylbenzene to 25 mg/kg, and individual PAHs, such
as 2-methylnapthalene to 280 mg/kg were detected. Less prevalent concentrations of metals,
such as lead, copper, nickel, arsenic, and others were also noted.

On March 11, 2011 the Regional Board issued Cleanup and Abatement Order (CAO) No. R4-
2011-0046 to SOPUS. Among other directives, Section 3.a. of the CAO orders SOPUS to
develop a pilot testing work plan to evaluate the feasibility of removing impacted soils to 10 feet
below ground surface (bgs) and former reservoir concrete slabs encountered within the
uppermost 10 feet beneath the residential properties.

2.2 SCOPE OF WORK

Field work at and around the Site consists of a number of sub-surface activities as well as
disposal of impacted soil and water; site restoration; and indoor air field screening and
sampling.

Onsite activities include:

Mobilization to and from the Site;

Calibration of field instruments;

Utility clearance using surface geophysical methods;
Shallow soil hand augering and soil sampling;
Sub-slab and soil vapor probe installation;

Sub slab vapor probe sampling;

* & & 6 o oo o

Street soil vapor probe sampling;
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¢ Borehole clearance by air knife;

*

Drilling, soil sampling, Simulprobe sampling and well installation by hollow-stem auger,
mud/air rotary or sonic drilling methods;

Groundwater well development;

Direct push soil sampling and vapor probe installation using Geoprobe rig or CPT rig;
Hydropunch groundwater sampling;

Abandonment of boreholes;

Installation of shallow pilot test wells via hand augering;

Management of investigation-derived residuals stored in soil bins and/or steel drums;
Conducting initial indoor air preliminary interviews of homeowners;

Indoor air methane field screening;

® & 6 6 6 o o oo o

Inventory, segregation and field screening of stored household chemicals in preparation
for indoor air sampling activities;

Indoor air sampling;
Groundwater and LNAPL gauging and sampling;

LNAPL recovery and bail down test;

*® & oo o

Work tasks listed above (drilling and soil sampling, vapor probe installation, vapor probe
sampling) conducted within the railroad right of way.

¢ Operation of mobile soil vapor extraction/treatment equipment (the operation of mobile
soil vapor equipment is anticipated to require operation of carbon canister equipment
powered by a portable generator; additional methods [such as thermal oxidation] may be
used in the future);

+ Excavation pilot testing and excavation of impacted soils using the following methods:
o0 Large unshored excavation to approximately 10 feet with sloped sidewalls,
0 Unshored slot trenches to 10 feet,
o Slide - rail shored excavation,
o Trench box shored excavation, and
0 Unshored surgical excavation.
(Excavations will be backfilled with clean imported fill and area will be restored to pre-
excavation conditions);

Installation of horizontal for pilot testing wells via trenching;
Excavation side wall sampling;

Soil compaction testing;

* & o o

In-situ chemical oxidation pilot testing using the following technologies:

o0 Rhodamine dye injection, and

0 Ozone injection.
(Post pilot test monitoring and sampling will be conducted using work tasks listed
above);

¢ Bioventing pilot testing using soil vapor extraction/treatment equipment;

+ Installation and repair of methane mitigation system;
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¢ Sampling of methane mitigation system; and

+ Oversight and sample collection on non-project utility excavations.
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3.0 APPLICABILITY

The purpose of this plan, which was developed specifically for activities at the former Kast
Property located in Carson, California, is to assign responsibilities, establish personal protection
standards and mandatory safety procedures, and provide for contingencies that may arise while
soil and groundwater exploration activities are being conducted at the Site. This plan complies
with, but does not replace, Federal Health and Safety Regulations as set forth in 29 Code of
Federal Regulations (CFR) 1910 and 1926, California Health and Safety Regulations as set
forth in Title 8, California Code of Regulations (CCR), and guidance established by the
California Environmental Protection Agency. This plan is to be used by AECOM and
subcontractor personnel as a supplement to such rules, regulations, and guidance, as well as
the Shell Products US Environmental Services Contractor Health, Safety, and Environment
Program. This health and safety plan is to be augmented by the AECOM Health and Safety
Program and Management System, relevant standards from which are required to be available
on Site during all activities. Relevant sections of the SOPUS procedures and standards are
also applicable to this project.

The provisions of the plan are mandatory for all onsite employees engaged in hazardous
material management activities or work/operations covered by the OSHA HAZWOPER standard
associated with this project which may involve health and safety hazards.

A separate Safe Work Plan is provided for use by non-HAZWOPER personnel engaged only in
inventory, segregation and field screening of stored household chemicals in preparation for
indoor air sampling activities.

Changing and/or unanticipated Site conditions may require modification of this Site safety plan
in order to maintain a safe and healthful work environment. Any proposed changes to this plan
should be reviewed with the AECOM Area Safety, Health, and Environment Manager and the
SOPUS Project Manager prior to their implementation. The AECOM terms Area Safety, Health,
and Environment Manager, ASHEM, Area Safety Manager, and ASM are equivalent to the
legacy URS terms Regional Health, Safety, and Environment Manager, RHSEM, Regional
Safety Manager and RSM. If this is not feasible, the Site/project manager may modify the plan
and record all changes in the field log book; under no circumstances will modifications to this
plan conflict with Federal, state, or other governmental health and safety regulations.

AECOM is providing a copy of this Health and Safety Plan to each Site subcontractor in order to
fulfill its obligation under 8 CCR 5192(b) to inform subcontractors of Site hazards.

This Health and Safety Plan is part of AECOM's Injury and lliness Prevention Program (IIPP), as
required by 8 CCR 3203. A copy of AECOM's written Injury and lliness Prevention Program is
located in Safety Management Standard (SMS) 5, which is to be available on Site. Each
subcontractor is required to implement their company’s IIPP, as relevant to their operations.
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4.0 RESPONSIBILITIES

AECOM will have Site safety and health oversight and coordination responsibilities for AECOM

and subcontractor personnel; however, each subcontractor will be expected to participate in the
implementation of this plan and safety process and require safe and healthful work performance
by each of their employees, subcontractors, or support personnel who may enter the Site.

AECOM will strictly adhere to the provisions of this health and safety plan, along with the
applicable regulations issued by governmental entities.

4.1 PROJECT MANAGER (AECOM)

The Project Manager (PM) shall direct onsite operations. The PM is responsible for holding a
pre-deployment operational readiness meeting to discuss the scope of work, staffing,
equipment, budget, etc. The PM may delegate all or part of these duties to a properly qualified
AECOM employee who is designated as the Site Manager. At the Site, the PM, assisted by the
Site Safety Officer (SSO), has primary responsibility for:

1. Seeing that appropriate personal protective equipment and monitoring equipment is
available and properly utilized by all onsite employees.

2. Establishing that personnel are aware of the provisions of this plan, are instructed in the
work practices necessary to ensure safety, and are familiar with planned procedures for
dealing with emergencies.

3. Evaluation of project health and safety hazards in accordance with SMS 86, Managing
Health and Safety and Environment-Related Risks.

4. Establishing that all onsite personnel have completed a minimum of 40 hours of health
and safety training and have appropriate medical clearance as required by 8 CCR 5192,
have been fit tested for the appropriate respirators, and completed the SOPUS 12 Life
Saving Rules training.

Ensures that SSEs are identified and mentored in the field per SMS 78.
Ensure all new employees are trained per SMS 25.

Verifying that subcontractors (of any tier) retained by AECOM meet minimum health and
safety criteria as described by SMS 46.

8. Seeing that personnel are aware of the potential hazards associated with Site
operations.

9. Monitoring the safety performance of all personnel to see that the required work
practices are employed.

10. Correcting any work practices or conditions that may result in injury or exposure to
hazardous substances.

11. Preparing any accident/incident reports for activities (see Section 14.6).

12. Seeing to the completion of Safety Plan Compliance Agreements by personnel (See
Attachment B).

13. Halting Site operations, if necessary, in the event of an emergency or to correct unsafe
work practices.
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14,
15.
16.

17.

18.

19.
20.

4.2

Implementing management of change procedures as described in SMS 98.
Seeing that utility clearances are obtained prior to the commencement of work.

Seeing that the SOPUS Borehole Clearance Check List is completed prior to drilling
operations (see Attachment D).

Seeing that required permits (such as “hot work”) are obtained through the appropriate
personnel trained in SOPUS Safe System of Work 2.0.

Seeing that the appropriate SMSs and SOPUS HES sections are appended to this HSP
and are available on Site (see "Plan at a Glance").

Reviewing and approving this project health and safety plan.
Preparing a “Post Job HSE Review” as detailed in the Shell Products US Environmental
Services Contractor Health, Safety, and Environment Program.

SITE SAFETY OFFICER

The SSO's duties may be carried out by the PM or other qualified AECOM Site Manager. The
SSO is responsible for:

1.

10.
11.

12.
13.

Implementing project Health and Safety Plans, and reporting any deviations from the
anticipated conditions described in the plan to the PM, and, if necessary, the RSM.

Evaluating that monitoring equipment is used properly by personnel and is calibrated in
accordance with manufacturer’s instructions or other standards, and that results are
properly recorded and filed.

Checking with the office Health and Safety Representative or ASM to see that assigned
AECOM personnel have current medical and training authorizations.

Assuming any other duties as directed by the PM or ASM.

Coordinating with AECOM’s Medical Surveillance Program Administrator to identify
AECOM personnel on Site for whom special PPE, exposure monitoring, or work
restrictions may be required. Contractor personnel are to be participating in their own
medical surveillance program.

Conducting safety meetings for all Site personnel in accordance with Section 15.0, and
completing the Daily Tailgate Meeting and Work Clearance Form (see Attachment C).

Conducting task hazard analysis (THAs) (Attachment | or J) prior to the start of each shift
and documenting on the Daily Tailgate Meeting and Work Clearance Form found in
Attachment C.

Providing ongoing review of the protection level needs as project work is performed, and
informing the PM of the need to upgrade/downgrade protection levels as appropriate.

Seeing that decontamination procedures described in Section 12.0 are followed by
personnel.

Establishing monitoring of personnel and recording results of exposure evaluations.

Halting Site operations, if necessary, in the event of an emergency or to correct unsafe
work practices.

Maintaining the visitor log (provided in Attachment H).
Posting OSHA “Safety of the Job” and other required posters at the site.
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4.3

AREA SAFETY MANAGER (AECOM)

The Area Safety Manager (ASM) is responsible for:

4.4

1.

Evaluating the need for periodic audits of the operation to evaluate compliance with this
plan.

Providing health and safety support as requested by the SSO and PM.

PROJECT PERSONNEL

Project personnel involved in onsite explorations and operations are responsible for:

4.5

1.

Taking reasonable precautions to prevent injury to themselves and to their fellow
employees.

Performing only those tasks that they believe they can do safely, and immediately
reporting any accidents and/or unsafe conditions to the SSO or PM.

Implementing the procedures set forth in the Health and Safety Plan, and reporting any
deviations from the procedures described in the Plan to the SSO or PM for action.

Notifying the PM and SSO of any special medical problems (i.e., allergies) and seeing
that onsite personnel are aware of such problems.

Reviewing the project health and safety plan and signing Safety Plan Compliance
Agreement (see Attachment B).

Halting Site operations, if necessary, in the event of an emergency or to correct unsafe
work practices.

SUBCONTRACTOR'’S SAFETY REPRESENTATIVE

Each subcontractor is requested to designate a Subcontractor's Safety Representative (SSR)
who is the subcontractor supervisor. The SSR is responsible for the safe and healthful
performance of work by his work force and subcontractors. During the subcontractor’s activities
onsite, the SSR will perform continuing work area inspections, conduct safety meetings and
safety orientations for all new employees, and participate in the development of THAs. The
SSR will attend periodic safety meetings with the SSO. The SSR will also investigate accidents
and overexposures involving subcontractor personnel.
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5.0 JOB HAZARD ANALYSIS

51 CHEMICAL HAZARDS

There are two categories of chemical hazards associated with Site activities:

¢ Site Constituents
¢ Chemicals used to conduct the Site work

Site constituents are those which may exist at the Site and are the cause for conducting Site
activities. The chemicals that are brought on Site in order to conduct the work may be
hazardous and subject to regulation under Cal/lOSHA’s Hazard Communication Standard (8
CCR 5194).

5.1.1 Site Constituents

From an occupational health standpoint, the levels of contaminants that could be encountered
during Site activities should not represent a significant concern if the provisions of this HSP are
appropriately implemented. However, the Site is still under evaluation, so the potential for
exposure to elevated levels of these contaminants may exist. Overviews of the hazards
associated with exposure to the chemicals that may pose a hazard during Site activities are
presented below in terms of the following types of occupational exposure limits:

PEL Permissible Exposure Limit (Cal/OSHA Standard)
TLV Threshold Limit Value (ACGIH Guidance)

REL Recommended Exposure Limit (NIOSH Guidance)
STEL  Short Term Exposure Limit

C Ceiling

NIC Notice of Intended Change (ACGIH)

Cal/lOSHA PELs and ACGIH TLVs are time-weighted averages (TWAs) defined as
concentrations for a normal 8-hour work day and 40-hour work week to which almost all workers
can be repeatedly exposed without suffering adverse health effects. NIOSH RELs are time-
weighted averages (TWAs) defined as concentrations for up to a 10-hour work day and 40-hour
work week.

STEL is defined as the concentration to which workers can be exposed for short time periods
without irritation, tissue damage, or narcosis sufficient to likely cause impairment of self-rescue
or precipitate accidental injury. The STEL is a 15-minute time-weighted average that should not
be exceeded at any time during the workday. STELs are used by OSHA, ACGIH and NIOSH
for chemical exposure criteria.

C is a concentration that should not be exceeded at any time in any workday. Ceiling limits are
used by OSHA, ACGIH, and NIOSH for chemical exposure criteria.

Summaries on the Site constituents of concern follow.
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Petroleum Hydrocarbons

PEL/TLV = specific to individual compounds

Petroleum hydrocarbons are a large chemical grouping that includes compounds such as
gases, fuels, oils, greases, waxes, and tars. Most petroleum hydrocarbons present some fire
risk, are variably toxic by ingestion and inhalation and cause local skin irritation. Because of the
variety of substances that are in this category, an ionization potential (IP) or vapor pressure is
not available.

Gasoline
Cal/lOSHA PEL = 300 ppm PEL/TLVSTEL = 500 ppm
TLV = 300 ppm REL = Carcinogen

Gasoline is an eye and throat irritant at levels around the PEL, and causes narcotic effects (with
symptoms including headache, nausea, dizziness, and blurred vision) at higher levels. Long
term exposure can affect liver and kidney function. Some studies indicate a potential for
gasoline to be an animal carcinogen, but this has not been fully established. Because gasoline
is a mixture of varying proportions of dozens of hydrocarbons, a mean odor threshold has not
been determined.

Methane
Cal/lOSHA PEL = None, minimum 19.5% oxygen content required
Explosive Range = approximately 5% to 15% in air (50,000 to 150,000 ppmv)

Methane is a colorless, odorless gas associated with petroleum production and refining, and the
microbial degradation of organic matter in landfills. Methane is both an asphyxiant and may
explode at a concentration between 5% in air (50,000 ppm, termed the lower explosive limit, or
LEL) and 15% in air (150,000 ppm, termed the upper explosive limit, or UEL). Typical
symptoms of exposure to an oxygen deficient atmosphere include dizziness, nausea, and
headache. At higher levels, exposure to methane may result in unconsciousness, coma, and
death. The ACGIH has set the TLV at 1000 ppm for some indications that high concentrations
may cause cardiac sensitization.

Diesel Fuel (Fuel Oil)

TLV = 100 mg/m?® “skin” (as total hydrocarbons, inhalable fraction and vapor)

Diesel fuel is mildly toxic by ingestion. When inhaled, many of the constituents function as
central nervous system depressants, with characteristic symptoms (headaches, nausea,
dizziness, uncoordination, and vomiting). Diesel fuel has been shown to be a strong skin
irritant.

Few chronic inhalation or ingestion studies of the toxic effects of diesel vapors/fuels are
available. Skin painting studies of experimental animals suggest the potential for weak tumor-
producing activity.
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Because diesel fuel is a complex mixture of varying proportions of hydrocarbons, a mean odor
threshold or IP has not been determined.
Kerosene

TLV = 200 mg/m? ‘skin” (as total hydrocarbon vapor)

REL = 100 mg/m® (~14 ppm)

Inhalation produces effects typical of other lower molecular weight hydrocarbons, namely
dizziness and nausea. Narcosis may occur at high exposure levels due to central nervous
system depression.

Kerosene vapors are moderately explosive when exposed to heat or flame. Because kerosene
is a mixture of varying proportions, a mean odor threshold or IP has not been determined.

Benzene
PEL =1 ppm “skin” PEL/STEL =5 ppm
REL = 0.1 ppm
TLV = 0.5 ppm “skin” TLV/ISTEL = 2.5 ppm

Benzene is a central nervous system depressant. Symptoms include headache, nausea,
tremors, and fatigue, but these typically do not occur until exposure concentrations are in
excess of 150 ppm. There is significant evidence that chronic exposures are carcinogenic
causing a progressively malignant disease of the blood-forming organs (leukemia). Benzene is
poorly absorbed through intact skin, but contact with liquid benzene may cause blistering and
dermatitis. Benzene vapors can cause transient eye irritation. The mean air odor threshold for
benzene is 34 ppm. Benzene's IP is 9.25 eV and its vapor pressure is 75 mm Hg. Benzene is
known to the State of California to cause cancer under the criteria of Proposition 65.

Toluene
Cal/lOSHA PEL = 10 ppm “skin” Cal/lOSHA STEL =150 ppm
Ceiling = 500 ppm
TLV =20 ppm "skin" REL =100 ppm

Toluene is a central nervous system depressant. Symptoms include headache, nausea,
dizziness and fatigue, but such symptoms typically do not occur at exposures below 200 ppm.
Repeated and prolonged contact with liquid toluene may cause drying of the skin and dermatitis.
Mild, transitory eye irritation may be experienced with exposure to vapors above 200 ppm.
Toluene is not considered carcinogenic. Toluene's mean odor threshold is 3 ppm. Toluene's IP
is 8.82 eV, and its vapor pressure is 22 mm Hg. Toluene is known to the State of California to
cause reproductive toxicity under the criteria of Proposition 65.

Ethyl Benzene

PEL =5 ppm PEL STEL = 30 ppm
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TLV = 20 ppm TLV STEL =125 ppm

Ethyl benzene is an eye and mucous membrane irritant at levels well above the TLV. Liquid
ethyl benzene is a significant skin irritant, and can cause defatting and blistering with repeated
exposures. Vapor can cause transitory eye irritation at concentrations above 200 ppm. The
mean odor threshold is 0.5 ppm. Ethyl benzene's IP is 8.76 eV, and its vapor pressure is 10
mm Hg. Ethyl benzene is known to the State of California to cause cancer under the criteria of
Proposition 65.

Xylene (0-, m-, p-isomers)

PEL/TLV/REL = 100 ppm TLV/STEL = 150 ppm

Ceiling = 300 ppm

Xylene is an eye, nose and throat irritant at concentrations nearing 200 ppm. At higher
concentrations, it is a central nervous system depressant, with symptoms including nausea,
fatigue, and headaches. Liquid xylene acts on the skin as an irritant and can cause dermatitis.
Exposure to vapor can cause eye irritation. Xylene is not considered carcinogenic. Xylene's
mean odor threshold is 1 ppm. The IP for the Xylene isomers are 8.56, 8.56, and 8.44 eV,
respectively, and the vapor pressures range from 7 to 9 mm Hg. Ethyl benzene is known to the
State of California to cause cancer under the criteria of Proposition 65.

Polynuclear Aromatic Hydrocarbons (PAH)

Polynuclear aromatic hydrocarbons (PAHSs) are a class of compounds form during the
incomplete combustion of organic materials containing carbon and hydrogen. Several hundred
different PAHs have been identified. These include naphthalene, benzanthracene, benzpyrene,
and chrysene among many others. PAHSs are highly lipid soluble and, in general, are probably
readily absorbed by all routes of exposure. A most significant aspect of the PAHs is that several
compounds in this category have been shown to cause cancer in humans or in experimental
animals. Many PAHSs are known to the State of California to cause cancer under the criteria of
Proposition 65.

Naphthalene
PEL/REL = 10 ppm “skin” PEL STEL = 15 ppm

TLV =10 ppm “skin”

Inhalation of naphthalene vapor may cause headache, nausea, and loss of appetite.
Concentrations above 15 ppm produce noticeable eye irritation. Optical neuritis and injury to
the cornea and lens have been reported in workers occupationally exposed to naphthalene.
The STEL is based on minimizing eye irritation. Naphthalene has a strong coal tar odor, with a
mean air-odor threshold for naphthalene is 0.038 ppm. Naphthalene's IP is 8.14 eV, and its
vapor pressure is 0.08 mm Hg. Naphthalene has designated as carcinogen by the State of
California under the criteria of Prop 65.

Hydrogen Sulfide (H,S)
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Cal/OSHA PEL = 10 ppm Cal/lOSHA STEL = 15 ppm
Cal/lOSHA Ceiling = 50 ppm

TLV=1 ppm TLV STEL =5 ppm

REL = 10 ppm (ceiling)

In higher concentrations hydrogen sulfide gas is a rapidly acting systemic poison which causes
respiratory paralysis, leading to unconsciousness and death from asphyxiation. Inhalation of
lower concentrations may cause headache, dizziness, and upset stomach. Hydrogen sulfide can
also irritate the eyes, nose and throat. Eye effects may occur at concentrations beginning slightly
above the PEL. Hydrogen sulfide has a strong rotten egg odor. Although the mean air-odor
threshold is 0.008 ppm, the nose may lose its ability to detect elevated levels above the PEL,
notably in the range where acute systemic toxic effects occur. Because of this inadequate
warning property, air moni