Chairman Schaffer, Vice Chairman Koehler, Ranking Member Hicks-Hudson and members of
the Senate Agriculture and Natural Resources Committee. | thank you for the opportunity to
provide testimony on SB 329, the bill to ban spreading oil and gas waste from conventional oil
wells on roads.

My name is Silverio Caggiano and | am a retired firefighter, paramedic, battalion chief,
instructor and hazardous material and weapons of mass destruction specialist of 39 years. |
had the honor to have sat on the State of Ohio’s Hazardous Materials and Weapon of Mass
Destruction technical advisory committee for sixteen years creating policy, education and
capability for hazmat WMD response for the states teams. Today | am going to discuss the
dangers of Radium that is contained in conventional oil and gas well brine that is still being
used in some Ohio locations as a road deicer.

The Ohio Department of Natural Resources has found, through their own testing that
conventional oil and gas well brine contains higher than allowable levels of Radium 226 and
228. What does that mean? Let’s look at the science. There are primarily 3 major forms of
natural occurring radiation, Alpha, Beta and Gamma. Alpha and Beta are mostly particulate
radiation where as Gamma is pure energy. Radium 226 which has a half life of 1600 years is
primarily Alpha with some Beta and a little Gamma. So, to avoid all the nuclear and quantum
physics let’s enter into what | call, Mr. Rodgers Nuclear Neighborhood. Alpha particulate
radiation in size and energy is similar to say a marble tossed at you. The marble is big and
being tossed at you has low energy and will not penetrate the skin or do much damage. Beta
particulate radiation is comparably smaller, like a BB and has more energy like a BB fired from
the infamous Red Rider BB gun. The BB will usually not penetrate far into the skin but will
leave a mark that we call a Beta burn. Gamma being solely pure energy will not only penetrate
a human body but go right through it going in between and through cells.

The primary routes of exposure to all substance are injection, inhalation, ingestion and
absorption. So too with Radium 226 which, being mainly the bigger non skin penetrating Alpha
particle is primarily admitted into the body by inhalation and ingestion. The problem with
Alpha particles being so big is that the same quality that doesn’t allow them to penetrate skin,
once inside the body usually doesn’t let them come out. So they bounce around inside the



body hitting cells doing damage until eliminated from the body. The problem with this
eventual elimination process is that the human body sees the Radium 226 and 228 cations as
calcium and deliverers it right to bones where is it permanently incorporated into those
structure and will continue to emit mutagenic radiation for 1600 years. It is bio accumulative it
will never be released from the body and each intake will build upon the other. So let’s look at
all this real world. Let’s say a township uses conventional gas and oil well sourced brine to
deice their roads. A well meaning road crew spreads the deicer on a school bus route to assist
the bus in safe pickup of children. The children eventually come to the road side to wait for the
bus. As other cars pass by, they aerosolize the radium containing brine and the children
breathe in the mist or get that in their mouths. Inhalation and ingestion exposure. We all now
know what that the body will do with that Radium intake. Cancers like bone, liver and breast
cancers are common with long term radium exposure. Leukemia and various other anemia’s
are also common. Madam Marie Curie, the discoverer of Radium died from Aplastic Anemia.

Children are twice as likely to quickly suffer from this cancers because of their rapid cellular
replication as compared to adults. One mutated cell will rapidly become thousands. The
spreaders of this brine themselves are great risk of exposure. The people on or walking along
the roads are risking exposure. First responders are at risk of exposure when at an emergency
on well brined roads and especially when dealing with an accident involving a brine spreader.
Bringing your well brine salt covered car home is bringing the Radium with it. Clothing,
especially leather products will when coming in contact with the well brine or its salt residue
will be contaminated. Washing the contaminated clothes in you homes washer spreads the
contamination. If all that that’s not bad enough, Radium 226 and 228 also off gas Radon.

This is why many agencies including the Ohio Department of Transportation and the Ohio
Turnpike have stated they have discontinued its use and the Ohio Department of Health has
stated it should not be used. The Farmer Union has come out against this practice. The risk to
human life is not worth the continued use of convectional gas and oil well brine. In my opinion
we are not keeping Ohioans safe allowing the use of conventional well brine to be spread on
our roads. This is why | support this bill banning all use of conventional well brine anywhere in
Ohio

Thank You.



