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The ISI Viking Z SEVEN SCBA
2007 NFPA Compliant

The Viking Z SEVEN is ISIs latest advancement in SCBAs,
designed to meet all NIOSH, CBRN and NFPA certifi cation require-
ments. The Z SEVEN features a new proprietary wireless electronics 
package that extends battery life and reduces signal interference more 
effectively than Bluetooth technology; a new NFPA Standard-meeting 

PASS device; a 2000 event data logging system; a two piece enclosed back frame that protects the 
pressure reducer, bell and PASS alarm; an easy to use control console;  an improved Voice Amplifi cation
System (VAS) and many other features – all in a comfortable to wear,  easy to use,  simple to maintain package.

• Improved Voice
   Amplifi cation System

• Easy-To-Use Advanced 
  Control Console

• A Better Wireless
  Solution

• NFPA Standard PASS 
  Device and Data
  Logging

• Cylinder Options
      A full selection of cylinders
      is available, from 2216 PSI
      aluminum to 4500 PSI carbon 
      cylinders with 30, 45 or 60 
      minute duration.

The Trusted Force In
Frontline Protection, Worldwide.

Carolina Safety Systems, LLC
866-305-4899 • fax: 910-602-7564 • css@ec.rr.com

Authorized Sales, Service Authorized Sales, Service 
and Repair Center for and Repair Center for 
North and South CarolinaNorth and South Carolina

Now hiring outside sales

reps throughout NC & SC!

RDV
First breath activation

AirSwitch
Switch instantly from

ambient air to cylinder air

Carolina Safety Systems 
congratulates the following 
on their receipt of the New 
2007 NFPA Compliant Z7 
Airpack:
 
• Bear Creek Fire Dept. 
  and Chief Glen Zurek

• Carteret County Fire
  Marshal  Offi ce and
   Fire Marshal Ben Barnett

• North Myrtle Beach 
  Fire Department and
  Chief Tom Barstow

•  Tar Heel Fire Dept. and 
  Chief David Hunsinger

RON SHAW — hybrid vehicles incidents

NiMH Battery Spills and Exposures

(Editors Note: This is the fi nal 
segment of the four part series 
on hybrid vehicles addressing re-
sponder concerns and safety rec-
ommendations at the scene of an 
incident involving a hybrid ve-
hicle. Included is a general over-
view and guide on how to cope 
with hybrid vehicle (auxiliary low 
voltage, and high voltage) battery 
spills and exposures.)

With permission from Toy-
ota Motor Sales of USA, Inc., 
this article is based on the 
Toyota hybrid ERG spill and 
fi rst aid model templates. Toy-
ota has been the forerunner 
providing relevant informa-
tion to emergency respond-
ers enabling them to safely 
mitigate hybrid vehicle inci-
dents. Their product informa-
tion, training and recommen-
dations have been utilized by 
other manufacturers for their 
own use, as well as respond-
ers worldwide.

This article is intended to 
serve as an informational ref-
erence, and should not re-
place any existing hybrid ve-
hicle response standard or 
SOPs/SOGs that your agen-
cy may have for vehicle res-
cue. The Toyota recommen-
dations have been written in 
a generic format that will be 
useful for agencies develop-
ing their own hybrid vehicle 
rescue SOPs/SOGs.

High Voltage Nickel Metal
Hydride (NiMH) Battery 
Packs

NiMH is the most popular 
type battery currently being 
utilized by the automotive in-

dustry for hybrid vehicle bat-
tery packs. As discussed pre-
viously, hybrid battery packs 
are comprised of low voltage 
modules bundled or connect-
ed in series to make a large 
high voltage output battery 
or battery pack. 

When isolated, each mod-
ule of a high voltage battery 
pack has a low output. How-
ever, when confi gured in se-

ries the total sum of HV mod-
ules in the battery pack are 
added together producing a 
high voltage (DC) output. 

Boosting the battery volt-
age output using multiple 
low voltage modules is not a 
new concept. It is similar to 
a 9 Volt battery commonly 
used in a smoke detector or 
toy. The 9V battery is made 
up of (six) pen style batter-
ies or cells each having an 
output of 1.5 Volts. When the 
batteries/cells are connected 
in series, their total (voltage) 
sum would increase the volt-
age to approximately 9 Volts. 

Several manufacturers of 
hybrids utilize Panasonic 
prismatic type HV modules, 
each having six (or more) 
sealed cells. The individual 
module cells have integrated 
partitions making them very 
rigid.

High voltage battery packs 
typically used in a hybrid ve-
hicle are encased in a battery 
cabinet (metal or plastic), 
which is secured on top of 
the fl oor pan to the vehicle 
frame. 

Should there be a cata-
strophic collision where an 
opposing vehicle’s extreme 
mass (such as a heavy truck 
or bus) breached the battery 
pack, it is possible that a leak-
age may occur. This would be 
considered an extreme and 
rare occurrence. 

HV NiMH Battery
Properties 

The NiMH batteries all 
have a commonality; the elec-
trolyte. Unlike a common au-
tomotive battery utilizing 
an acid electrolyte (2-3 pH), 
NiMH battery electrolyte is a 
strong base or alkaline (13.5 
pH). 

The NiMH battery electro-
lyte also differs in viscosity. 
The automotive battery acid 
electrolyte viscosity is similar 
to that of water. This is evident 
when an acid battery casing 
has cracked in a collision and 
acid electrolyte freely leaks 
out. The NiMH electrolyte 
differs, in that the viscosity 
is similar to machine oil and 
is contained within a fi brous 

see NiMH page 22

Ford hybrid HV Battery Pack. 
Photo courtesy of Ford Motor 
Company.
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WHEN YOUR LIFE DEPENDS ON THE RIGHT EQUIPMENT AND
TRAINING YOU WANT THE BEST.

1-800-457-3728

NiMH Battery Spills and Exposures
continued from page 20

separator/plate. And, will not 
normally leak even if the cas-
ing is cracked during a crash. 
High voltage battery packs 
are also encased in a steel or 
plastic sheet metal cabinet 
and securely fastened to the 
vehicle’s fl oor pan. 

Should there be a cata-
strophic crash and leakage 
does occur to a hybrid battery, 
the leakage should NOT nor-
mally warrant declaration of 
a HazMat incident. This type 
incident would be classifi ed 
as an incidental spill. By def-
inition, there is not enough 
spillable product (electro-
lyte) to pose a signifi cant risk 
to health and/or safety for a 
HazMat.

(NOTE: As a precautionary 
measure, wherever a spill is 
encountered (regardless of 
spill size) responders should 
always wear the proper PPE to 
prevent possible exposure or 
injury.)

In the prismatic Panasonic 
NiMH HV battery modules uti-
lized by Toyota/Lexus prod-
ucts, there is less than one 
fl uid cup of electrolyte. The 
viscous electrolyte fl uid, for 
the most part, saturates and 
will be contained within the 
fi ber separator sheets/plates.  
Even if an individual module 
case is breached (cracked or 
crushed), leakage beyond the 
module would be rare. In this 
instance, the local dealership 
or manufacturer should pro-
vide assistance in removal 
and recovery operations.

NiMH Battery Composition 
& Ingredient Information

Electrolyte
• Potassium hydroxide
• Sodium hydroxide
• Lithium hydroxide
Positive Electrode  
•Nickel hydride
Negative Electrode
• Nickel Metal Alloy
 -- Nickel
 -- Cobalt
 -- Manganese
 -- Aluminum
• MISCH Metal Alloy
 -- Lanthanum
 -- Cerium
 -- Neodymium
 -- Praseodymium

Spill Control
Recommendations

The following is a generic 
guide that would be benefi -
cial should a NiMH spill oc-
cur at an incident involving a 
hybrid vehicle. 

I. Minimum Personal Pro-
tective Equipment (PPE)

Containment/recovery 
personnel should donn prop-
er PPE suitable for a strong 
acid and alkaline, such as but 
not limited to the following:

•  Splash shield or safety 
glasses (helmet shields 
are NOT acceptable for 
electrolyte spills). 

• Apron 
•  Rubber, latex or nitrile 

gloves.
•  Rubber boots or suitable 

protective boot covers. 

(WARNING: NiMH electro-

see CLEANUP page 66
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Congratulations to:
Elmendorf AFB- Fire/Rescue, AK • Aidestat Company, Canada 

SAIC Corp., New Mexico • Deerfield Beach FD, Florida
Emergency Response Safety Institute, Delaware

on their recent purchase! 

Join the ICS Toolbox Training Team by  purchasing  your own  NIMS- City Tabletop Training System today !

NIMS City™ The best "portable" - ICS Command Training Center Tabletop
system in the country. Training aids are designed to support the new DHS

version 2.0/April 2008 ICS 100-400 courses including Fire operations,
Disaster exercises, WMD- HazMAT, MCI exercises, Special Events

Planning and most importantly "Company Officer and crew training"

757-302-0399 or email: info@ics-toolbox.com
Free training scenarios and instructor info: www.ics-toolbox.com

Command Training Center Resources and Services
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Recommended Cleanup Materials
continued from page 22

lyte can be absorbed by leath-
er products (such as boots and 
gloves) and can burn through 
in time. The electrolyte can 
also penetrate other natu-
ral and manmade articles of 

PPE/clothing causing expo-
sure to human tissue. Always 
use proper PPE for chemical 
spills.)

II. Recommended Clean-
up Materials

Minimum items recom-
mended for containment of 
soiled/contaminated materi-
als due to a small NiMH spill: 

•  Absorbent material such 
as spill pads/rags suitable 

for alkali spills. 
•  Heavy duty plastic bags 

similar to those used for 
a small HAZMAT clean-
up.

• (5) Gallon plastic dispos-
al container for items or 
contaminated products 
that would rupture a plas-
tic bag such as broken 
plastic NiMH modules. 

•  Labels and/or marker to 
identify contaminants. 

•  Neutralizing agents for 
acid and NiMH battery 
electrolytes

III. Neutralizing Agents
A. Auxiliary Acid Batteries: 

Hybrid auxiliary (automotive 
acid) batter-
ies are like 
any (lead) 
acid type au-
tomotive bat-
teries used in 
conventional 
vehicles. Pre-
cautions are 
the same as 
any acid au-
tomotive bat-
tery. 

The acid 
e lect ro ly te 
can be ab-
sorbed, dilut-
ed and neu-
tralized with 
a base solution of baking 
soda and water.

Formula: Base Solution for 
Acid Electrolyte

A 50/50 mixture of baking 
soda to water is the ideal so-
lution for cleaning batteries. 
Chemically, this mixture is a 
base, which neutralizes the 
battery acid (Interstate Bat-
teries).

B. High Voltage Battery 
Pack: Panasonic manufactures 
all the Toyota/Lexus and oth-
er hybrid NiMH batteries, has 
recommended a weak boric 
acid solution as a neutralizing 
agent for NiMH electrolyte. 

Using boric acid as a neu-
tralizing agent has two draw 
backs; it is not readily avail-
able, and the recommended 
solution needs to be mixed. 

It should be noted that 
household vinegar is a suit-
able substitute for boric acid. 
This can be used directly 
from its container without 
the need for dilution. 

Vinegar has several advan-
tages over boric acid:

•  Availability; sold at most 
retail grocery stores.

•  Ready to use; does not re-
quire mixing.

•  Can easily be stored on 
apparatus in non-break-
able plastic containers.

•  Has a long shelf life. 
•  Minimal cost.

(WARNING: When mix-
ing a boric acid solution 
always wear the proper 
PPE. Never add water to the 
acid concentrate, this may 
cause an adverse chemical 
reaction. Boric acid should 
slowly be added and mixed to 
the water.)

Formula: Boric Acid Solu-
tion for NiMH Electrolyte

The author recommends 
using vinegar as a suitable 
neutralizing agent. Since bo-
ric acid is recommended by 
the electrolyte manufacturer, 

The Honda HV NiMH “D” size batteries (unique 
to Honda) are bundled together in series then 
shrink wrapped with bright orange sleeves 
color coding for visual identification as a high 
voltage component. 

The rated voltage output for this particular HV 
battery pack can be calculated by multiplying 
the individual module’s output of 1.2V by the 
total number of batteries in the pack.

Similar to metal cabinets used by other manu-
facturers, Honda’s rigid plastic cabinet gives this 

battery pack increased safety during a collision.  

Honda HV Battery 
Pack. Photo Courtesy 
of Honda.
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their recommended ingre-
dients and mix proportions 
are:

•  800 grams boric acid to 
20 liters water or 5.5 
ounces boric acid to one 
gallon water

IV. Acid/NiMH Electrolyte 
Spill Actions

Prevent any electrolyte 
from entering watershed or 
coming in contact with hu-
mans and animals. Clean up 
of an electrolyte on a surface 
can be done in a three step 
method: 

1. Absorption
2. Dilution
3. Neutralize
It should be noted that 

there are strong acid and 
base electrolytes, both re-
quire a different neutralizing 
agent as noted by the follow-
ing information. 

A. Acid Electrolyte
Acid electrolyte surface 

spills can easily be cleaned 
by absorption, dilution and 
neutralizing.  

Absorption
1.  Using a suitable absor-

bent for an acid, absorb 
any spillage and proper-
ly discard the absorbent.

2.  Repeat this step as nec-
essary.

Dilution
1)  Wet suitable rag(s) with 

water, and wipe/scrub 
the exposed surface us-
ing the wetted rag. 

2)  Repeat this step as nec-
essary and properly dis-
card the rag(s).

Neutralize
1.  Cover the contaminated 

surface with a 50/50 mix 
of baking soda to water 
solution. 

2.  Absorb residue with a 
clean rag and properly 
discard.

3.  Repeat steps as neces-
sary. 

B. NiMH electrolyte surface 
spills can easily be cleaned by 
absorption, dilution and neu-
tralizing.  

Absorption
1.  Using a suitable absor-

bent for an alkali, absorb 
any spillage and proper-
ly discard the absorbent.

2.  Repeat this step as nec-
essary.

Dilution
1.  Wet suitable rag(s) with 

water, and wipe/scrub 
the exposed surface us-
ing the wetted rag. 

2.  Repeat this step as nec-
essary and properly dis-
card the rag(s).

Neutralize
1.  Cover the contaminated 

surface with a weak bo-
ric acid solution or full 
strength household vin-
egar. 

2.  Absorb residue with a 
clean rag and properly 
discard.

3.  Repeat steps as neces-
sary. 

(NOTE: Never apply a neu-
tralizing agent directly to 
contaminated body part! Do-
ing so can cause further inju-
ry due to a chemical reaction, 
such as heat.)

V. Disposal
•  Place all contaminated ar-

ticles/materials in a suit-
able container and prop-
erly label container. 

•  Call the manufacturer’s 
published hotline, local 
dealership, or authorized 
manufacturer’s recycler 
for HV battery removal. 

First Aid Measures
Emergency responders 

may not be familiar with a 
NiMH electrolyte exposure 
when rendering aid to a pa-
tient. Exposure to the elec-
trolyte is unlikely except in a 
catastrophic crash or through 
improper handling. Utilize 
the following guidelines in 
the event of exposure.

(WARNING: NiMH battery 
electroyte is a caustic alkaline 
(pH 13.5) that is damaging to 
human tissues. To avoid inju-
ry by coming in contact with 
the electrolyte, personnel 
should wear proper personal 
protective equipment during 
recovery operations and ren-
dering fi rst aid.)

I. Minimum Personal Pro-
tective Equipment (PPE)

Containment/recovery 
personnel should donn prop-
er PPE suitable for a strong 
alkaline, such as but not lim-
ited to the following: 

•  Splash shield or safety 
glasses (helmet shields 
are NOT acceptable for 
electrolyte spills). 

Toyota Camry hybrid HV bat-
tery pack encased in a metal 
cabinet shown mounted to 
the vehicle’s floor pan/frame.

Photo by Extrication.Com 
with permission from Toyota.

see CONCLUSION page 70
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O 34th Annual Expo held at the

Winston-Salem
Entertainment-Sports Complex

The Forsyth County Fire and Rescue Association will

conduct our 34th Annual Piedmont Fire Expo on Fri.,

Jan. 16th from 10am-6pm and on Sat., Jan. 17th from

8am-5pm at the Winston-Salem Entertainment-Sports

Complex at 2825 University Parkway, Winton-Salem.

This is one of the largest indoor exhibits in the region

with over 3,000 Fire-Rescue-EMS personnel from the

mid-atlantic area.

SPONSORED BY 

The Forsyth County Fire and Rescue Association

3000 Aviation Drive, Winston-Salem, NC 27105
WWW.FORSYTHCOUNTYFIRE-RESCUE.COM

WWW.PIEDMONTFIREEXPO.ORG
 

Phone: 336-703-2564 • Fax: 336-727-2078
 E-mail: griffijm@forsyth.cc

• Lower admission price - $5.00

• Over 3,000 Fire-Rescue and EMS

   attendees

• Manufacturing Reps on hand to help

   you with all your Emergency Service

   needs

• Live training classes

• Vendor Information available on-line

Winston-Salem Entertainment-Sports Complex

2825 University Parkway

Winston-Salem, NC 27127

Classes at the 2009 PFE are as follows:

• LPG Live Fire Training

• School Bus Extrication

• Instructor Methodology Upgrade

... plus more to come

Conclusion to NiMH Batteries

•  Apron.
•  Rubber, latex or nitrile 

gloves.
•  Rubber boots or suitable 

protective boot covers.

II. Exposures
A. Absorption Through 

Skin
•  Perform gross decon-

tamination by removing 

affected clothing and 
properly dispose of the 
garments.

•  Rinse the affected areas 
with water for 20 min-
utes

•  Transport patient to the 
nearest emergency medi-
cal care facility.

B. Inhalation 
1) Non-Fire Situation
•  No toxic gases are emit-

ted under normal non-
fi re conditions.

2) Fire Situations
•  Toxic gases are given off 

as by-products of com-
bustion. All 
responders 
in the Hot 
Zone should 
wear proper 
PPE for fi re-
fi ghting in-
cluding Self 
Contained Breathing Ap-
paratus (SCBA). 

•  Move patient from the 
hazardous environment 
to a safe area and admin-
ister oxygen. 

•  Transport patient to the 
nearest emergency medi-
cal care facility.

C. Ingestion
•  Do not induce vomiting.
•  Allow patient to drink 

large quantities of water 
to dilute the electrolyte 
(never give water to an 

unconscious person).
•  If vomiting occurs spon-

taneously, keep patient’s 
head lowered and for-
ward to reduce the risk 
of asphyxiation.

•  Transport patient to the 
nearest emergency medi-
cal care facility. 

Conclusion
It should be evident after 

this four part series, which 
began in the fall 2007, that 
responders should have re-
spect for any hybrid vehicle, 
and NOT fear them. With the 

proper information and train-
ing, hybrid vehicle incidents 
can safely be mitigated by the 
local authorities without fear. 

There is relevant informa-
tion and training material 
being offered by the hybrid 
manufacturers and credible 
faculties. There is also misin-
formation that is being circu-
lated. Hopefully the readers 
of this series will be able to 
distinguish misinformation 
and pass along the correct in-
formation to other members 
of the emergency services. 

Hybrid Questions
and Answers

Question: At a crash evolv-
ing a hybrid the incident com-
mander declared a HazMat 
incident because there was a 
vapor cloud and an unknown 
spill on the ground; was this 
the NiMH electrolyte?

Answer: Upon looking at 
the facts of the incident, the 
release of gases was from a 
chemical reaction related to 
the release of the acid elec-
trolyte from auxiliary battery 
(similar to that of a conven-

tional vehi-
cle battery), 
the HV NiMH 
battery was 
not compro-
mised. Even if 
the total spill-
able amount 

of electrolyte for the HV 
battery pack leaked, there 
would not be enough prod-
uct to warrant declaration of 
a HazMat incident. This inci-
dent could have been han-
dled as an incidental spill. 
Through proper education, 
responders will learn how to 
better cope with incidents 
such as this. 

Question: Can responders 
receive a copy of the NiMH 
battery MSDS, there is none in 
the ERGs?

Recovering/Recycling of NiMH Battery Pack

For Toyota products contact the following numbers:
United States: 800-331-4331  Canada: 888-869-6829

continued from page 67
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Logan Fire Apparatus, LLC
757-810-7669
http://loganfi reapparatus.com
paullogan@loganfi reapparatus.com

We Can Make This...

Look like this...

Logan Fire Apparatus, LLC is excited to be offering a new way to shop for 
your department’s apparatus. We offer you the chance to have your truck 
custom fabricated to your specs. We also offer a remount program to help 
you save your funds. We are proud to be an OEM for Spartan Chassis. We also 
offer mobile service, pump testing and a full service body and paint shop.

We take care of you so you can take care of your community.

� Easy-to-use 
systems 
for every
application 

� 100% effective
capture…
Guaranteed 

� Fully automatic 
& lowest 
maintenance

Air purification systems 
� With photo-catalytic

process that neutralizes
more toxic gases than
other filtration systems

Call TODAY for No-cost Survey,
Drawings & Grant Assistance

Stop Breathing Toxic
Exhaust Emissions... 3 Ways

Stop Breathing Toxic
Exhaust Emissions... 3 Ways

World’s most
advanced 
systems for
exhaust removal

Pneumatic exhaust
removal systems
� Air intake for engine 

protection & cooler opera-
tion—less wear, longer life

1-800-875-5440
www.magnegrip.com

BEST 

TECHNOLOGY 

AVAILABLE

1000s of
INSTALLATIONS
NATIONWIDE

ISO 9001:2000 CERTIFIED

PORTABLE
WINDSOCKS!

(800) 826-2719
*Also Permanent, Replacement

& Custom Imprint!

www.                                               .com
Since 1988

Answer: Toyota/Lexus does 
have a published Panasonic 
(battery manufacturer) MSDS 
that is available through 
CHEMTREC/CANUTEC dur-
ing an incident. 

It is this author’s opin-
ion that not all responders 
have been properly trained 
to interpret information con-
tained in a MSDS, and/or the 
Department of Transporta-
tion (DOT) Emergency Re-
sponse Guidebook. For this 
reason it was my recommen-
dation that no MSDS be in-
cluded in the ERGs. 

Instead, all Toyota ERGs 
provide the necessary safety 
information for emergency 
responders to safely mitigate 
an incident involving a Toy-
ota/Lexus vehicle, including: 
fi re, spills, fi rst aid and extri-
cation. Additionally, each Toy-
ota/Lexus hybrid ERG pro-
vides 24-hour emergency 
numbers where the NiMH 
HV Battery MSDS can be re-
trieved if requested.

Should an incident com-
mander in North America, 
having jurisdiction at incident 
request a Toyota/Lexus NiMH 
HV Battery MSDS they may 
do so through CHEMTREC 
and CANUTEC.

Question: Where can I ob-

tain more information and 
training for hybrid vehicles? 

Answer: Manufacturers 
have technical links on the 
Internet for free downloads 
online as a public service to 
emergency responders. You 
may access these links by go-
ing to the following address: 
http://extrication.com/erg.
htm

Toyota Motor Sales does 
have a free hybrid safety 
training program. The pro-
gram contains a complete 
lesson plan with instructor 
notes, student handouts, Toy-
ota/Lexus ERGs and slide 
show presentation. The pro-
gram was fi rst introduced in 
2007 at the FDIC on CD, and 
has since been available as 
free download (zip format): 
https://techinfo.toyota.com/
techInfoPortal/staticcontent/
en/techinfo/html/prelogin/
erg/erg_presentation.zip.

Extrication.Com also pro-
vides new vehicle technolo-
gy training throughout Unit-
ed States and Canada: info@
extrication.com 

Ron Shaw was a career fi re lieu-
tenant (retired) with over 29 
years of service and is nation-
ally certifi ed fi re service instruc-
tor. He is a consultant to Toyota 

Toyota hybrid HV battery pack with cabinet cover 
removed to show individual prismatic HV battery 
modules that make up a hybrid HV battery pack.  
Toyota and other manufacturers utilize steel or 
plastic cabinets bolted to specific locations on the 
frame for increase protection during a collision. 

The rated voltage output for this particular HV 
battery pack can be calculated by multiplying the 
individual module’s output of 7.2V by the total 
number of modules. Each Toyota ERG lists the to-
tal number of modules, which would be useful in 
recovery operations to ensure all of the modules 
have been recovered. 

Photo by Extrication.Com with permission from 
Toyota.

Motor Sales of U.S./Toyota Motor 
Company Japan assisting in writ-
ing all Toyota/Lexus ERGs. Shaw 
is founder of Extrication.Com, 

who’s company provides the lat-
est vehicle technology and extri-
cation training for fi re, police, 
rescue, EMS, tow operators, and 

military (DOD Extrication SME) 
personnel since 1989. For more 
information e-mail rshaw@extri-
cation.com or call 508-747-0860.




