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TABLE 1

-~

ACTION AND HEALTH EFFECTSZ VERSUS EXPOSURE PATHWAYS

Exposure Pathway

Air - Particulate
Gas

Water - Particulate
Rainout
Fallout
Immersion

Food - Milk
Drinking Water
Beverages
Foodstuffs

Soil - Resuspension
Direct

Direct - Facility

Alr

Water

Source:

Incidents", EPA 520/1-75-001, September,

Response Time

Minutes - Hour
Minutes - Hour

Hour - Day
Minutes - Hour
Day

Day - Month
Hour - Month
Day - Month
Day - Month
Day

Minutes - Days

Minute

Minute -~ Hour

Hour

Acticn Available

Protective (P)
Protective

Protective
Protective
Protective &
Restorative (P&R)

P&R
P&k
P&R
P&R
Restorative
P&R
P&R

Protective

&R

"Manual of Protective Action Guides and Protective
1975, rev. June, 1980, p.

Public Health
Effects

Delayed

Rapid Fatality,
Early, and
Delayed

Delayed

Delayed

Delayed, Early,
& Rapid Fatality

Delayed
Delayed
Delayed
Delayed

Delayed
Early, Delayed,
& Rapid Fatality

Rapid‘Fatality,
Early, & Delayed

Rapid Fatality,
Early, & Delayed
Delayed, Rapid
Fatality, &
Early

Action for Nuclear

1.16.



TABLE 2

SENSITIVITY OF VARIOUS TISSUES TC CANCER INDUCTION BY RADIATION

Site or Type of Cancer

Spontaneous Relative Sensitivity
Incidence to Radiation
of Cancer Induction of Cancer

Remarks

Major radiation-induced cancers

Female
Thyroid
Lung

Leukemia

Alimentar

breast

y tract

Very high
Low
Very high

Moderate

High

Minor radiation-induced cancers

Pharynx
Liver a
Pancrea

Lymphomas
Kidney
Brain a
Salivar

Bone

Skin

nd Biliary tract
s

and Bladder
nd nervous system
y glands

Low
Low
Moderate

Moderate
Moderate
Low

Very low

/ery low

High

Sites or tissues in which maginited of

Larynx

Masal sinuses

Parathy
Qvary
Connect

roid

ive tissues

Moderate
Very low
Very low
Moderate
Very low

High

Very high, especially
females

Hoderate

Very high

Moderate to low

Moderate
Moderate
Moderate

Moderate
Low
Low
Low

Low

Low

Puberty increases
sensitivity
Low mortality

Especially
myeloid type

Especially in
colon

radiation-induced cancer is uncertain

Low
Low
Low
Low
Low

Sites or tissues in which radiation-induced cancer has not been observed

Prostate
Uterus and Cervix

Testi

Mesentery and Mesothelium

Chranic

Source:

tvmenhad i
Mg

lyr leukemia

1980 BEIR Report.

Very high
Very high
Low

Very low

T o~
WO

Absent?
Absent?
Absent?
Absent?

Absent?



Source:

Radiological Emergency

Accidents Involving

Memorandum for Ronaid M. Scroggins,
Administration and Resource Control Staff, Office
Regulatory Research, from Roger M Bond,
Division of Risk Analysis, Office of
Research, January 28, 1982.)]

Director,
of Nuclear
Reactor Risk Branch,

Nuclear Regulatory
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10

the model for estimating dose they wrote that the "...output information
must then be judged within that framework of uncertainties, As pointed
out by (ravford, et al., 1978, these accuracy statements are largely based
upon scientific judgment; there is not enough data upon which to base a
statistical estimate of the reliability of airborne effluent concentration.

Thus, each stage of calculations will have its associated uncertainties."

(Emphasis added.) Not only will the informatios »“ich the National Oceanic
and Atmospheric Agency depend upon be suspect, but the result of their
own calculations will be "uncertain". It is from these uncertainties that
human lives will depend. Furthermore, the admission of trouble at PNPP
and its extent is dependent solely upon CEI which has a $5 billion vested
interest in not arousing a public alarm.
VI. ECONOMIC IMPACT OF AN ACCIDENT

An accident would have far reaching economic effects on the surrounding
counties, These costs will be in several categories. Agricultural costs
will resuit from the inability to utilize the farmland which is contaminated
to grow crops. The length of time land must lay fallow will vary depending
upon the amount of radiocactivity but, will be unusable for at least a year.
Since Ccrops can concentrate radiocactive materials in the land by their
uptake of nutrients from the soil, the ground must be free from radicactivity
below the surface as well as on top of the ground. Grazing animals will
not be allowed to eat the crops grown on the contaminated soil because
they too will concentrate the radioactivity in their bodies. They will
have to feed from outside sources. Furthermore, water will have to be
transported into the contaminated 2zone and kept from the radiocactivity
0 the zainals can use it. All of these necessary actions are costly and

could render the agricultural community bankrupt.










TABLE 5

lf'.Ml‘l.()YMHN'li ,H,F,F,IECTS. ON ﬂl\Nlrlr!'lr\C'ArURlN(l FROM A NUCLEAR PLANT ACCIDENT

of f‘!'ir'i'j'_.'

Paints and o product
M1

ol ]}."]"‘ : } I 2 ]

1 products
Paving and r yfing materials

Fabricated rubber products

s products
»1 products
drawing

iry metal products
11pping containers
] and hardware
l products
lts, etc.
tampings
ated metal

hinery

1 pment

and supplies

}n]!"w
asuring and controlling devices
al instruments
ellaneous manutacturers
non-metal

turing 27,

Source: "Estimating the Potential Impacts of a Nuclear Reactor Accident," NUREG/CR-2591,
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in one County does not cross jurisdictional lines, other Counties may chocse

not to assist them in any way. Q(uestions as to who will pay the ambulance
corps to cover their insurance are not answered either.

The plans alsc depend upon many wolunteer organizations to fulfill
the vital response reguirements, For instance, school bus drivers are
asked to drive not only students from school but alseo individuals who
do not own cars. The plan states that if the school bus drivers do not
volunteer, then fire department personnel will drive the buses. However,
most of the fire department perscnnel are also volunteers and may not parti-
cipate in the evacuation. Health hazards associated with these .ctivities
may be great and many bus drivers and firefighters may choose to leave
the area and take their families and/or themselves to a safe place. Further-
more, fire department volunteers are not trained in driving a school bus
in normal conditions let alone an emergency. Part IX analyzes a survey
of various organizations involved with the plan and will answer some of
these questions.

Moving over 93,000 people living within a 10-mile concentration
is going to take proficiency which & well-regimented population will find
hard to accomplish, let alone a population filled with children and elderly.

Evacuation of the Population

At school is where the problems begin. The plans allow any parent
who chooses to pick up his/her child in case of an accident to do so as
long as they sign a release form. The situation can be pictured. It is
likely that many parents w~ill choose to pick up their children. This is
because the school buses will not take them home, but 'ill take them to
a reception center where a parent may pick them up. A pirent will be much
more satisfied knowing that the child is safe with them, than. to travel

to a location to find them. Therefore, the amount of cars in the school
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with such special needs. Hospitals will alsoc have to be evacuated if the
situation arises. These underlying problems are not directly adiressed
in any of the Counties' plans.

Bus Drivers and Protection

Any individual who 1s going to be exposed t» the radicactivity must
have to protect themselves from ey osure which could .ead to health effects.

bus driver is going to be "protected", according to the Counties'
plans, by monitoring the amount of radiation exposure the driver has already
received. By wearing the .dosimetet the driver can tell how inuch radiation
they have been in contact with. ©:i course this does not take into account
the differing exposure to differert parts of the body. The dosimeter is
placed in one location. Also, this "after the i1“ect"™ type protection will
do noching for a driver expos:d to high concentraticns. Firefighters and
police, on the other ..and, are going to be equipped with respirators and
protective clothing. This will help reduce their exposure to the radiocacti-
vily. Bus drivers will not have this typé of protection. Being on a bus
does not do anything for their protection from the radiation. Table 6,
which 1s from the CEI Emergency Response Plan for Perry, discloses the
protection from the vehicle. According to the table, the bus driver will
be exposed to the same amount of radiation inside the bus as outside the
bus. A serious problem exists as to the protection of bus drivers and
has not been the concern of the Counties' plans.

Traffic Control

Once the evacuation is underway, the problem of traffic control
and congestion is left to the police department. They are to control the
flow of traffic and respond to any assorted problems. One of the problems

is that of stalled cars .n the road. The police must call tow trucks in

<0 get the cars removed so traffic will flow. It remains to be seen how




a tow truck will bypass a traffic jam to get to the stalled car, let alone
tow it out of the way. 1If the weather conditions are bad, like a snowstorm,
the problems are further complicated.

Also, it is imperative that your.car has enough gas to get you out
of the zone and tc your destination. If you do not have enough gas, then
what do you do? The answer is not known.

If you are exposed to radioactivity, the contamination must be handled
properly. Hospitals in the area are supposed to obtain equipment and training
for handling large numbers of contaminated individuals. Thus far the
ejuipment has not been purchased and the planned capacities of the proposed
facilities are far from adequate. According to the FEMA's informel review
of the County plan of Lake County, "There is no evidence that the hospital
(Lake County Memorial Hospital East or West) has the capacity for evaluation
of radiation exposure or uptake." Also, rescue workers have to be trained
in handling contaminated individuals so as not to injure themselves. No
plan for the training has yet been implemented.

The concept of a Radiological Emergency Response is sound. In case
of a nwclear plant accident and release of radicactivity, people whose
lives are endangered must be equipped to respord. This means leaving the
area of possible radiation exposure. However, in the type of society we
live in today the practicalities of having an effective response are ques-
tionable. A concentration of more than 93,000 people in an area limits
the possibility of an evacuation because it is dependent upon so many vari-
ables. The emergency plans can attempt to alleviate the problem on paper,
but do nothing when it comes time to take action.

IX. SURVEY KESPONSE AND ANALYSIS
In July of 1983 thg Perry Legal Defense furd initiated a survey

of several key institutions and organizations involved with the evacuation
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the same as a fire truck or car. Precautions are unigue to buses and without
familiarity with them the safe operation of the bus is called into guestion.

The majority of firefighters are volunteer and will have to be mobil-
ized in case of an emergency. Of the Yire department responses from the
fire cniefs, only one indicated that the firefighters have agreec to
participate in the evacuation plan. Firefighters have many roles in the
evacuation plan. In order to rely on their services for carrying out the
plan, the County officials must get a commitment from the fire departments.
Futhermore, it must be determined whether the individuals are also affili-
ated with any of the other response organizations (i.e., ambulance, bus
driver, police) to determine the exact number of personnel. Table 10
has other areas of gquestioning the survey addresses.

The police surveys reported consistent feelings that the plans are
workable on one condition. The condition is that they receive all of the
equipment necessary to carry out an evacuation. The police departments
are attempting to get Cleveland Electric'llluminating to purchase all of
the equipment. So far, as of this printing, there has been no purchase
of equipment.

Ambulance corps surveys revealed that none of the responding companies
have procedures for a radiological emergency. Also, none have been contacted
about the Ambulance corps role in the evacuation. The plans of all three
counties identify the need of ambulances in the evacuation of elderly,
handicapped, hospital patients (if the hospital is evacuated), and any
emergencies occurring during the evacuation. The need for cooperation
in the evacuation planning is a minimum foundation which cannot be over-
stated. However, as in the case with bus drivers, nc communication between

the developers of the evacuation plans and the ambulance corps participants
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TABLE 10

FIRE CHIEF SURVEY RESPONSL®*

Yes
: :£ evacuation plan? 80%
_in feasible? 40%
:i.refighters agreed
:-=icipate? 20%
.- they drive bus? 20%
-2y qualified? 60% have driver's license

and/or drive fire trucks
=.on training?
= vehicles to
:=zrt people needing
-i. assistance? 20%
s—inity to comment? 60%
--zfighters know of
- plan? 60%

- 3,9% of the fire chiefs surveyed responded.

20%

2C%

80%

80%

20%

40%

40%

40%

40%

20%

Not

40%

yet
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"1f there is an accident, I feel no one will be alive
to tell about it."

“I1'1. be busy getting my family »ut. When all the utility
execs and their families and the NRC and their families
move into the shadows of the cooling towers of a nuclear
plant, call me, and I'll help them get out, not until
then. I will volunteer in any natuaral disaster, not man-
made with such a wide area for human error."”
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