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Topics

COPH/Sunshine ERC Update
Exposure Triggers

Basic Interventions

Just a Mention: New Tools
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Exposure Triggers
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Basics

Environment
vWBGT

Metabolic Rate

Clothing
v'Clothing Adjustment Factors (CAF)
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Exposure Limit — TLV®

Exposure

vWBGT,; = WBGT,,, + CAF

env

Limit
VLV [°C-WBGT] = 56.7 — log,,M[W]
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WBGT Deconstructed

WBGT = 0.7 T, + 0.3 T,
anb = prb +1°C
Ty=Tg+ AR°C

WBGT = 0.7 (T, + 1) + 0.3 (T, + AR)

pwb
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Implication #1

WBGT = 0.7 (T, + 1) + 0.3 (T, + AR)

pwb

Describes the relationship between T,
and T, for a given WBGT.
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Map WBGT on Psychrometric Chart

WBGT = 28 °C-WBGT
Psychrometric Chart
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Implication #2

TLV [°C-WBGT]
= 56.7 — log(M[W]
=0.7 (T, + 1) + 0.3 (T, + AR) + CAF

pwb

Map the exposure limit on a
psychrometric chart for a given metabolic
rate and clothing ensemble.
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Real-time Monitoring

By monitoring air temperature and relative
humidity, this method is used by one
aluminum smelter to provide information
on heat stress level and appropriate
administrative controls at four levels.
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Parameter Effects

The limit line moves to the left (lower
temperatures) with increasing

M

vAR

v'CAF
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Effects of Radiant Heat (Sun)

WBGT = 28 °C-WBGT
Psychrometric Chart
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Let Us Suppose

Moderate Metabolic Rate
V1300 W
vITLV = 28.2 °C-WBGT

Radiant Sources
v'No radiant heat: AR =0
v'Direct Sun: AR=7°C

Clothing
v'Work Clothes: CAF =0 °C-WBGT
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Humidity Level

Relative Humidity by itself cannot be
used. Need absolute humidity.

For Tampa, the typical high summertime
absolute humidity is represented by a dew
point of 23 °C (74 °F).
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Intersection with Dew Point

WBGT = 28 °C-WBGT
Psychrometric Chart
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Work Clothes

Work Clothes °C °F
Inside/Shade 33 91
Sun 26.5 80
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No Intersection for Vapor Barrier

WBGT = 28 °C-WBGT

Psychrometric Chart
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State of Washington

Trigger temperatures for outside workers
were set using a similar approach.
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The Question May Be ...

To trigger or not to trigger.

State of California has a presumptive
exposure to heat stress among outdoor
workers during the summer months.

You just may want to admit that there are
heat stress exposures
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Management

Based on Heat Stroke Cases

Fundamental Controls

Hygiene Practices
Work Practices
Training

Emergency Response Plan
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Hygiene Practices |

Drink Frequently

On average workers replace only 60% of
sweat loss during the shift.

Self-determination

Extreme discomfort and weakness,
headache, dizziness and nausea are not
normal or acceptable.
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Hygiene Practices Il

Acclimation

It takes a week to get used to working in
the heat. Do not try to keep up with
others.

Drug and Alcohol Abuse is Bad

It is a predisposing factor for heat stroke
as well as other heat disorders.

Sunshine Education and Research Center at the University of South Florida

Work Practices
Buddy System
Means never having to work alone (or out of
sight of someone).

Time Shifting
Getting more work in the early or late hours.

Provide for Scheduled and As Needed
Breaks
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Advice

Special Care for New Worker (e.g.,
probationary)

Piece Work (Incentive Pay) Kills
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Training
What
v'Bymptoms of heat-related disorders and
first aid.

v'Hygiene practices.
v'Effects of iliness on risk.
When

How
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What is Emergency Plan?

Is it to call 9117

(Thanks Jim Preacher)

If it is, ask the plaintiff's attorney to give
me a call.
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Emergency Plan
Immediate and aggressive cooling

v'Means to do it
v'People who know how to do it

Call 911

CD Sunshine Education and Research Center at the University of South Florida
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New Tools

Rational Model

UNIVERSITY OF
\o; m\u,nm;w\.

Empirical Time Limits

USF Safe Exposure Time

Recently accepted for publication in
Journal for Occupational and
Environmental Hygiene

Empirical model generalized from a
moderately high metabolic rate.
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SET Equations

Safe Exposure Time [min] =
26,000/(AdjWBGT [°C-WBGT] - TLV)3 + 10

where

AdjWBGT [°C-WBGT] =
WBGT 1 essureq + CAF - 0.02 (365 - M[W])

TLV [°C-WBGT] = 56.7 - 11.5 log;oM[W]
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Predicted Heat Strain (PHS)

ISO 7933 (2004)

Hot Environments — Analytical
determination and interpretation of
thermal stress using calculation of
predicted heat strain
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PHS Modified Multiple Tasks

Joint JNIOSH and USF Effort
400
Added Clothing Effects a la ISO 9920 . 0
v Effect: Higher R, and thus more protective : /_/ ¥
370
Some coding changes for recovery and .
posture o
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PHS Predicted Exposure Time Protective Effect of PHSm
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Thanks for the Invitation
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