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This bookl et prov ides th e publ ic wi th a summary of the Phase I 
resul ts of the Ha nford Environmenta l Dose Reconstru ction 
Pro ject. The pu rpose of the Project is to estimate the rad iat ion 
doses thJ t peop le mJy hJve rccc ivcci from the rclcJsc of 
rad ioactive material fro m Ha nford. 

This booklet 

• exp lains how the proj ' ·ti s 011ductcd 

• explains how radiation reached people 

• helps you identify a range of doses peop le like you might 
have received. 

This booklet will not 

• provide final rad iation dose estimates 

• provide your specific, individual dose estimate 

• estimate the health risk associated with any exposure you 
may have received. 

To make th is booklet usefu l to the publ ic, we wrote it in 
general, rather tha n detailed, terms. 

The detai ls of the Projec t work are well documcntcci in techn i
cal reports that are availab le to any reader who wants to ~ vc a 
more in-depth exp lana tio n. 9 

This study addresses Hanford releases from many years ago. 
The results do not suggest practices today. 

PUBLIC INVITED TO REVIEW REPORTS 
Project reports and other mate rials docu menting dose recon
struction work arc pub lic ly ava ilable at: 

WASHINGTON Yakima Yak ima Public Library 

Wa ll a 
WJll a WallJ Wal la Puh li c Library 

Seattle University of Wash ington 
Govern ment Publications 

Spokane Go nzaga Univers ity 

Rich land Department of Energy, 
Richla nd Operatio ns 
Pub lic Read ing Room 

OREGON Pend leton Pend leton Public Lib rary 

Astoria Asto ri a Pub lic Library 

Portland Portla nd State Unive rsi ty 
Science Library 

Several organizatioosare cooperating to carry out the Hanf<xd Environmental 
Dose Reconstruction Project 

An independent, 18-member T echnica/ Steering Panel directs the work. 
Experts in various technical fields, as well as representatives of Oregon and 
Washington state governments, regional Indian tribes, and the public are 
members of the panel. 

Battelle scientists at Pacific Northwest Laboratory in Richland, Washington, 
perform the study under the direction of the T echnicaf Steering Panel. 

The U.S. Department of Energy funds the work, but has no technical 
involvement and makes no technical decisions on the project. 
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PUBLIC INFORMATION MEETINGS ON 
PRELIMINARY DOSE ESTIMATES 
The Technica l Steering Pane l wil l host public information 
meetings in Wash ingto n and Oregon. 

Panel members and scientists who made the preliminary dose 
estimates will be at these meetings to talk with the public and 
answer questions. Each meeting is from 7 to 9 p.m. 

-·-- ---7 
WASHINGTON 

Tri-Cities Tuesday Pasco Red Lion 
August 2 1 2525 N. 20th 

Walla Walla Wcdncscfay Walla Walla 
August 22 Community Co ll ege 

China Pavillion 
500 Ta usic Way 

Seattle Monday Seattle Center House 
August 27 Conference Center A 

305 Harri son St. 

Yakima Tucscsday County Extension Service 
August 28 128 N. 2nd Street 

Rooms 231,2 32 

Spokane Wednesday Spokane Community 
August 29 Col lege 

N. 1810 Green Street 

OREGON 

Pendleton Thursday Vert Memoria l Building 
August 23 S.W. 4th & Dorion 

Portland Thursday Portland Build ing 
August 30 I 120 S.W. 5th Ave. 

Meeting Room C 

PRELIMINARY RESULTS AT A GLANCE 
Scientists achieved their primary goal: to develop a close 
estimation method th at works and that wil l produce increasingly 
re li ab le results as it is refined . When testing their methods, 
sc ienti sts made preliminary findings about possible doses from 
the rel ease oi radioactive ma terials from Hanford. 

The estima ted radiation dose ran ges given in this boo!.d ct focus 
on 90'¼, oi th e stud y µopulation. It is µo ssibl c that app roxi 
mately 5% of the population received doses that were higher 
than reported in thi s booklet and 5% received doses that were 
lower. Ra diat ion doses for these people arc not addressed in 
this booklet beca use of the un certainty of the preliminary 
estimates. These doses arc addressed in the technical reports. 

• The largest doses arc from ioclinc-131 released in the 19405. 

• The most importan t radiation exposure pathwdy was milk 
produced by cows on µa sturc downwind oi Haniord. 

• Infants and young children who drank milk from cows that 
ate pasture grass in counties downwind from Hanford arc 
likely to have received the hi ghest doses from rad ioactive 
iodine. This group contained about 1400 people. Doses 
for most of the people in thi s group ranged from abou t 
15 rad to about 650 rad to the thyro id. The mid dle value 
radia tion close was about 70 rad . 

• About 90% of the study population during 1944-1947 
may hJ ve received a radiation dose to the thyroid of 15 
rad or less. The thyro id absorbs radioactive iodine, which 
resul ts in a thyroid dose. 

• Vegetables grown downwind of Hanford also cont ributed 
to doses. More in formation must be analyzed befo re even 
tentative dose estimates can be made for this pathway. 

• Radiation doses from releases to the Columbia River range 
from 5 millire111 EDE to 180 millirem EDE for most of the 
people in the study area (primarily Rich land , Kennewick, 
and Pasco). 

The most important radiation 
exposure pathway was mil k 
produced downwind of 
Hanford. 
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[ Cl-IN/ AL 11:UMS 

o.,e reconstruction is a 
·chnical subjec/. We 
innot discuss it without 
sing technical terms. 

'c have tried to keep 
ch terms to a minimum 
everyone who is 

1/crcstcd in the study can 
sc this bnoklct. 

'hen tcthnical terms arc 
·ccssary, we have tried 
provide brief 

xµlanations o f these 
·rms in "boxes" like this 

c beside the text. 

caders with technica l 
1ckgrounds ca n skip 
csc; other readers will 
1d them use ful in 
dcrstanding the ideas 
cscntcd. 

ABOUT THE STUDY 
For mo re than 40 years, the U.S. government made plutonium 
for nuclear weapons at the Hanford Site in southeastern 
Washington Stale. Radioactive materials were released to both 
the air and water from Hanford. 

The dose reconstruction Project is a multi -year scientifi c stu dy 
to estimate the radi ation doses the µublic may have received as 
a rcsult of these releases. Scientists working on the stud y will 
determine how much radioactive material was rel eased and 
how peopl e near Hanford could have been exposed to this 
material. 

The study began in 1988. During the first phase, sc ienti sts 
began to develop and test methods for reconstructing the 
radiation doses. To do this, they focused on one radioactive 
material (iodinc-131) released to the air from 1944 through 
1947 and those released into the Columbia River from 1964 
through 1966. 

Releases to the air from 1944 through 1947 consisted primarily 
of iodinc-1 31 . These releases occurred when fuel from the 
Hanford reacto rs was dissolved in acid to chemically extract 
plutonium. 

Releases to the river from 1964 through 1966 occurred when 
river water was pumped through Hanford reactors to cool them. 
A number of radioactive materials were released at that time. 
Several are important to human exposure. 

Phase I has just been completed. This booklet contains some oi 
the preliminary results. 

Probably the most important fad for the reader to keep in mind 
is that the results are preliminary. Th is means the material is 
incomplete and subject to change. The Project will continue 
for at least another three years. The final results will undoubt
edly be different, primarily because scientists will continue to 
collect and analyze data . The initial results provide general 
information only and should not be used as the basis for any 
decisions or speculation about possible health effects. 

Also, in response to a request from the Technical Steering 
Panel, Secretary of Energy James Watkins ordered 
decla ss ifi ca tion of all past Hanford documents relevant to dose 
reconstruction. The declassification process is under way. 
When dec lassified, these documents will be public ly available. 

Q How can I get more information about how 
Hanford radiation may have aff ectcd my 
health? 

If you arc concerned about the dose estimates in this booklet or 
would like more information , call the Technical Stee ring 
Pane l's toll -free hotline: 1-800-545 -5581 . You can also 
conta ct health officials in Washington at 1-800-525 -0127 and 
in Oregon at 503-229 -5797. 

What's next? 
Now-----M atcri als available for review by public and 
scientists. 

August 1990-Washington and Oregon, public informa
ti on meetings on Phase I dose estimates and wor k. 

1991 through 1994--Phascs II , Ill, and IV, refine models 
and data, cons ider larger geographical study area and 
othe r time periods as needed. 

1993 -Thyroid st ud y results available from the Centers 
for Disease Control. 

1994-Final dose est imates available. 
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Q Are people at risk today? 

No. There is little or no radiation exposure today from releases 
that occurred in the 1940s, 1950s, and 1 960s. Most of the 
radiation dose people received in the past was caused by 
iodine-131. The iodine-131 decayed away in a few months 
after the largest quantities were re leased in th e 1940s. 

Operations at Hanford arc now carefully monitored. Each year 
the Hanford Site Environmental Report tells of any releases 
during the year and estimates the maximum close anyone could 
have rece ived from Hanford. 

The report for 1988 (the most recent year for which in fo rmJti on 
is Jv,1 il.1 blr) shows that the largest dose any member of the 
public cou ld have received from Hanford was 0.08 millirem . 
EDE. (For comparison, ave rage natural radiation in this part o t 
Wash ington is about 300 millircm EDE per year.) Most 
scientists and health profess ionals agree that a 0.08 mi llircm 
EDE dose docs not presen t a threat to workers, the pub li c, or the 
environment. 

Agricultura l products arc carefully monitored today. Products 
grown nea r Hanford do not con tain ra dioa ctive materi als 
attributable to Hanford. 

Q How can we be sure the federal government 
did not withhold important information for 
the study? After all, aren't many of their 
records classified? 

Several members of the Technical Steering Panel have security 
clearances. That allows them to verify classified Hanford data 
to make sure that all informatio n needed for dose reconstruction 
is used. All pertinent historical informati on, whether classified 
or not , wil l be investigated . 

------------ --~--• 
Phase I 3 

STUDY AREA AND POPULATION 
In Phase I, sc ientists made preliminary estimates of possible 
radiation doses fo r people who lived in the ten Washington and 
Oregon counties closest to Hanford. Although the Hanford Site 
is within th e study area, doses that occurred on th e Site arc not 
a part of Phase I estimates. 

-People who lived in the ten-county study area from 1944 
through 194 7 were studied for exposure from contamin~tcd ai r 
and milk . The population in the area ranged from about 
260,000 in 1944 to 310,000 in 1947. In this booklet, the 194 5 
population of 270,000 is used to discuss the results because the 
largest releases occurred that year. 

People who lived in the stud y area from 1964 through 1966 
were studi ed for exposure from contaminated water and fi sh. 

Morrow 

The dose eslimalion work 
was begun to address 
concerns about impacts 
from more than 40 years of 
nuclear operations al the 
Hanford Sile. 
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MEASURING RADIATION 
When radiation penetrates th e human body, the µcrso n who is 
exposed is said to have rece ived a rad iation dose. Two terms 
arc used in this booklet to descr ibe these radiation doses. 

The rad expresses the amount of energy depos ited by radiation 
in the body. The rad is a basic unit of radiation dose, but its use 
is limited bcc.i usc different types of radiation hJvc diffcrt·nt 
effects on different parts of the body. 

A second measure of dose, the rem effective dose eq uivalent 
(rem EDE), is used to account fo r the fact that a ra di ati on dose to 
one part of the body docs not have the same potenti a l health 
impact as a dose to anoth er part. The rem EDE puts different 
tyµcs of radiation doses on an equiva lent basis in te rms of the 
potential health ri sk. 

To sec how th ese dose measures arc related, we CJn look at one 
of the radioactive mate ri als being studied in the Project. lodinc-
131 en terin g the human body is absorbed by the thyro id. 
When the radioactive iodine decays, it d<'pmits ene rgy in th e 
th yroid . This cncrh'Y would be expressed as rad. One rJd of 
dose to the thyroid is equal lo about 1/30 rem EDE. 

In thi s booklet, we have given iodinc-131 doses to the thyroid 
in rad, while doses from other radioactive material arc given in 
rem EDE. It is technically possible to convert rad to rem EDE. 
Project sc ienti sts did not do so for several reasons. First, use of 
different units to measure dose from different types of radio 
active material is sta ndard scientific practice. Second, standard 
factors to convert num bers from one unit to another arc 
uncertain. Finally, as rad is converted to rem EDE, the numbers 
become smal ler (although the dose docs not). Fur example, 30 
rad becomes 1 rem EDE. 

The doses from ca ling fi sh from the Co lu rnbi,1 River depend on 
the species of fish, how much was ea ten, and where the fish 
were caught. 

ColumhiJ River fish thJt cou ld ha ve contJincd radiuJctivc 
materiJls included whitefish, spiny ray, catfish, ba,s. trout, and 
sturgeon. /\ \igrating fish, such as sa lmon and steclncad, pick up 
very little ccrnt,m1in,1 ti on as they move upslrcJrn. 

Pt'oplc who consumed more than 20 meals per year oi iish 
ca ught up, lream from ~ t111iord and got their dr ink ing water irom 
the Richl,111d c ity w;:itcr suppl y would hJvc recci\ed a radiation 
d\hC avcr;1ging J!iout 1 '10 rnillircm [DE. 

Q Did the radiation affect the heal th of people 
who lived near Hanford? 

It is difficult to s,1y whether rJdiation from HJ11iord CJu,cd a 
specific hcJlth effect, such as cJ nccr, in any one group. Thi, is 
because ,o 111,rny i.ictor,, i11cluding other sources oi rJdiJtion 
(' XflOSUr<'. conlrilJlJt(' to cl i, cJse. 

The Cen ters iu r Disease Con trol and the Fred Hutch i·1son 
C.11nT1 Rc·sc-,H\ h Cc 11t t·r h,1vc lil'g11 11 ,1 stud y lo lllllk 101 hl',1lth 
ciiects irom the iodinc-131 rclcJscs in the 1940s. Sc ientists 
from this study arc using prclirnin,iry dose e,timJtcs :'rom the 
Project. The heal th effects study will be complete in 1993 . 
Other hc·Jlth effects studic·s arc not current ly planned. The dose 
csti m,1 tc's mJy help identify the need for further stud :es. 

Q Will the fina l dose estimates be different from 
the Phase I estimates? 

Yes. We believe the final dose estimates will be more accur,1te 
thJn th ese preliminary estim;i tcs. A more refined computer 
mode l and d,1ta wil l help scicnt isLs m;ikc the range, oi the final 
dose estimates more accurate . In other words, the tinal es ti 
ma tes will give people a better idea of how likely th cv were to 
have rece ived a certain amount of radia tion dose. 

_ _Phase I 17 
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Q How much radiation dose did people get 
from exposure to contaminated milk? 

People who lived in the ten -county area from 1944 to 19-1 7 
cou ld have received a wide range oi doses. The rloses de
pended on scvcra I things: where people li ved, how old th ey 
were, where thei r milk came from, and what th e cows th ,it 
produced their milk ate. 

Highest doses were to infants and young children rlrinking milk 
from cows on pas ture in north Franklin Cou nty. There arc 
Jhout 1400 people in this group. Doses fo r most oi thi s group 
range from 15 rad to 650 rad. The middle or medi an dose is 
J!iout 70 rad. 1\dults who lived west oi H,in ford a nrl got thei r 
milk from n,w, C',1ti11g , tort'd ic'c'd irnm th <',c' ,HC',l' W()t1ld h,l\'< ' 
th e lowest doses . 

About 9.S'X, o t' the 270,000 peop le who li ved in the ten-courity 
area dwing this time wc,u ld have rece iver! J dose less th,in 33 
rad. The remai ning 5% oi the people received doses gre;i ter 
than thi s value. You c.rn get more inform,1tion ,1bou t dose 
ranges from coritarninated milk by stud ying the figures on p;ige 
9 of th is booklet. 

Q How much radiation dose did people iet 
from exposure to contaminated river water 
or fish? 

l1osc·s JH'op lr cot1ltl Ii.iv<' rcn,ivcd from r.1rli,,,1ctiv<' m,lt t'r i,il s 
rc lc;isn l to th!' Columb i,1 River from I l;i 11 ford during t 'lh-1 

through 1966 were much less than doses from cont ,1mi11Jted 
rni lk during tlw 1 CJ-10~. 

In the l'hase I stud y <1reJ, onl y PJSCO, RichlJnd, and Kennewick 
go t the ir c ity water fro m the river. The mid dle or mcrli an 
r,1d i:ition doses frum drinkirig WJlcr in these c iti es ranged frum 
about 10 millirem EDE in Kennewick to abou t 35 mill irem EDE 
in Ri chl and . 

-------------------/iiJ------~P~h=a~e_ l _ 5 

THE MILK PATHWAY 
Phase I work on relea ses to the air deal t primarily with iodine-
131. Scien tists believe iodine -131 acco unted for more than 
90% oi radiation doses to res id ents of the ten-county area 
nea rest 1-fanford from 1944 through 1947. 

lodine-1 J 1 is a radioacti ve mate ria l that was released in large 
quantities from Hanford. It has a re latively short half-liie of 
eight days. Most oi wh;it you re2d in thi s booklet relates 
iod in<' -1 :l 1 exposure to the thyroid gkrnd. This is l1C'cause 
Jbout 10% ot' the iodin e-1 31 tha t is inhaled o r in gc"ied collects 
in the thyroid. 

Iodine 111 w,1s rclc.1sed to the air, ca rri <'d hy wind , deposited 
,ir 1 pl.111ts. ,ind c·.1tc ·r1 by ,mirn ,ils .rnd pcuplc. The iodine -! J 1 
ea ten by J cow enters the mi lk that the cow produces. When 
hum.ins drink the milk, th e iud ine in the milk co llect s in th e 
thyroi d. 

Pinpointing people's source of milk was an important part of 
estim,lling doses. Milk from a cow that ate pasture grass in the 
downwind Mea would co ntd in higher levels of iodine- 131 than 
milk from cows pJstu rcd in less co nt am inated areas. Milk fr om 
cows th.it .i te stored iced wou ld a lso conta in lower leve ls of 
cor11amin.1tion. The pJthw.iy narrows still furth er to focus on 
iJmi ly cows. The ir milk is the prim ary pa thway because it was 
co nsumed immediately by the cows' ow ners or their neighbors. 
In contrast, milk produced commercially mi ght be dilu ted at 
the crc,imery by milk from oth er, less contaminated, areas, 
resu lt ing in ,1 rcducecl dose. 

The m,1p 011 the iollowing p,1gc shows the locJtion oi most of 
the dairies that supplied milk to the study area in the 1940s . 
The , haded part is the downwind areJ. 

Hali-life-The length oi 
time in which any 
radioactive subsr.ince will 
lose one hali o f iii ' 
rarlioactivily. 

family cow---Cow 
p.1sturc<I in the stu,ly ,lr(•, 1 
in the 1944 - 1947 perior/ 
whose milk was usua lly 
consume<! by the cow 's 
owner or by n eighbors. 

Downwind- In rlose 
reconstruc tion, the 
geographic areas into 
which wind carries 
radioac tive materials. 
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The se commercial dairies supplied milk in the 1940s. Downwind areas shaded here are those where 
more radioactive materials were usually deposited. lodine-131 could have been deposi ted on pasture 
grass cows ate, thus contaminating their milk. 

r--~---·--
j 

Yakima 

Klickitat 

• Twin City Creamery Producers 
• Yakima C,ty Creamery Producers 
0 CarnaIion -Morning Milk Co .. 

Ellensburg Producers 
6 Sawye(s Dairy, Cle Elum 
'v Enfield Dairy, Ellensburg 
D Carnalion-Morning Milk 

Co.,Sunnyside Producers 
• Morning Sun Producers 
A Producers Supplying lo Unknown 

Processors 
x Connell Dairies 
~ Numerous dairies of indicaled type 

D Downwind Area 

Grant 

0 Ephrala 

Morrow 

alla 

-7 
! 
I 

I 
I 

----------
Q How did radiation from Hanford reach 

people? 

Beginning in 1944 , radioactive materials were released from 

Hanfo rd as plutonium was produced for nuclear weapons. If 

you lived in the area surroundi ng Hanford, you could have 

been exposed to rad iation from two kinds o f radioact ive 

mater iJls: !hose re le,1scd to Ilic Jir (primarily radioa cti ve 

iodinc- 1 J 1) or those rclcascd to the Co lumbia River. 

You could have co m e in contact with iodine -1 J 1 by ingesting 

contaminated milk or food or by brea thing a ir con taining 

iodinc -1 3 1. Dr inking fr esh milk was the major source oi 

radiation exposure from airborne iodine - 13 1. 

You could also have been exposed to radi oact ive mater ia l by 

caling fi sh or dr inking water from the Co lumb ia River or by 

wo rking or plJying in or near the river. 

--- - I 
Aad 1oacl 1ve Veg eta hon 
Emission s A1r & Waler Veg etal1on Consumpuonl 

® ~~ 
qp O &!,;_f>M O ifj 

Human Exposure 

Phase I ___ 15 
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Curie- A unit o f measure 
user/ to express the 
Jmount of radioactive 
ma terial present. It 
measures the number o f 
Jtoms of a pa rticular 
r,11 lioactivc clement that 
decay each second. O ne 
curie is 37 billion atoms 
undergoing radioactive 
dccav each second 

QUESTIONS ABOUT THE STUDY 

Q How much and when was radioactive 
material released from Hanford? 

About 400,000 curies of iodi ne-13 1 were re leased to the air 
between 1944 and 1947. The radioactive materia ls in the wa ter 
th at accounted fo r most of the rad iation doses fro m 1 964 
through 1966 were phosphorus-32 , ncptunium-2 39, z inc-65, 
arscni c-76, manga nesc-56, coppcr-64, sod ium-24, and chro
mium -5 1. The amounts of these mater ia Is re leased to the river 
from 1964 th ro ugh 1966 ranged from a few curies pe r day for 
phosphorus-32 to thousa nds of curi es per day fo r sodium-24. 

The first Hanford faci lities, inc lud ing the first three reactors and 
two plants that extracted plutoni um and uran ium, were 
operating in 1944 and 1945. Through 1963, six new reactors 
and three new extracti on plants bega n operating. By 1972, a ll 
of the reactors tha t used river wa ter directly for cooling were 
shut down. 

The PUREX plant shut down in 1972 and restarted in 1984. It is 
cu rrent ly on standby. 

Q How were the time periods chosen for 
estimating preliminary doses? 

The years 1944 through 1947 were chosen because the k1 rgcsl 
re leases to air occurred then. The most important reason for 
choosing 1964 -1966 to study releases to the rive r was tha t very 
good records are avai lab le for that time. Va rious moni to ring 
programs provided data on rad ioactive mate ri a l in dr inking 
water, fi sh, and body tissues of Hanford workers. These records 
were cri ti cal fo r developing and checking the computer 
approac h used in the Project. The yea rs 1964-1966 we re a lso 
chosen because so me of the largest releases to the river 
occurred then. 

FINDING A RANGE OF RADIATION DOSES 
FROM THE MILK PATHWAY 
Pre lim inary da ta fro m Phase I al lowed sc ientists to establi sh 
some gene ra l ca tegori es of exposu re. If you lived in the ten
coun try study area dur ing the years 1944 through 1947, you can 
use th e gui de on the next two pages to find your category. You 
will sec a preliminary range of rad iation doses fo r people in your 
ca tegory. 

The dose est imates you sec on the chart will be refined later. 
Also , a computer program w ill estimate your personal radia ti on 
dose. Perso na I in forma tion that yo u provide wil l be used to 
estima te the amount of rad iation you received. 

Find in g you r pre limina ry range o( doses is a two-step process. 
First, you wil l need to answer some questions (Part 1 of the 
guide on page 8) tha t will help you iden tify the category th at 
most nearly reflects you r c ircumstances during the 1944 -194 7 
pe ri od . You wi II then match the number of you r category with 
info rmation on Pan 2 of the guide (page 9) to sec the range of 
doses that people in your category may have received. 

An example case wil l illustrate how to use the guide. 

Assume you were a 20-yca r-olcl female living in Walla Wal la 
from 1944 through 1947. You drank mil k fr om a fam il y cow 
that ate pastu re grass. To find the prelimina ry estimate of the 
close you could have rece ived, you shou ld answer the questions 
in Pan 1, fol lowing the arrows tha t di rect you to the nex t 
question. In you r c;1sc, JI I your answers arc "yes" until you 
reach the ques tion, "Were you an infan t in 1944 -1947?" Yo ur 
"no" answer to this question directs you to number 12, which is 
the ca tegory tha t best describes your history. 

You would then go to Part 2 where you wi ll sec that most 
people in catego ry 12 may have received a radia tion dose of 1 
to 50 rad . The middle or med ian dose for thi s ca tegory is 5 rad. 
This mea ns that ha lf the peop le in th is category received a dose 
greater than 5 rad, and hal f received a dose less than 5 rad. 
More peop le would be expected to receive doses nea r the 
midd le value tha n at either end of the range. 

• Phase I 7 
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If you li ved in the ten-coun ty study area d uring the yea rs 1944 

th rough 194 7, use the guide below. If you drank m i lk, use the 

da iry map on page 6 to determine whether it came from a 

downw ind area . 

1] UIDE FOR 1944-1947 RESIDENTS 
~,rt 1: Finding Your Category 

! Drank •O 
' milk? _JNo WW 

Yes 

f! 
i Milk!~ ..,.,,-,,x~== I Milk ca me I I You were I 
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I Youwere7 
/ a~ infant in No•~ 
~4-19~ IV 

Yes 
V 
® 

You we re 
an infa nt in No• 0 
1944-1947? 

Yes ,, 
8 

people would be expected to rece ive doses around the m edia n 

than at either end of the rc111ge . 

Aga in, as in the case of th e mi lk pa thway, these estimates wi ll 

be rcrincd later in the project. You w ill then be able to provide 

more spec ific informat ion to a computer and obtain a personal 

estimate of radiat ion dose. 

The ri ver exposu res can also be related to background rad iat ion 

to provide some frame of reference. The average river dose to a 

Rich land res iden t is less than 15% o f the 300 mill irem EDE that 

the avc rc1gc Amer ican rece ives from naturall y occu rring radic1 tion 

each ycc1r. The hi ghest dose shown for th ese four catcgor ies-

18O m illi rcm EDE-is also less tha n the JOO m ill irem EDE a 

pe rson might receive each year from natura l sources. 

GUIDE FOR 1964-1966 RESIDENTS 

Kennewick Residents 
Exposure from drinking water 

Rich land Residents 
Exposure from drinking water 

Kennewick Residents 
Exoosure from dr inking water and eating 

more tnan 20 fi sh meals per year 
caught from upstream of Richland 

Richland Residents 
Exposure from drinking water and eating 

more than 20 fish meals per year 

0 
Radiation Dose in Mill irem EDE 

20 40 60 80 100 120 140 1 60 1 80 200 

~ I 

caugh t from upstream of Richland ,___....._ _ __._ _ __, _ _ ..._ _ _,_ _ __._ __ ..___ _ _,_ _ __._ _ ____. 

Ver tical lines in the bars are the medians. The median is the dividing point showing where hal f the people in 
tha t category received a larger dose than the median dose and hal f the people received a smaller dose. 

Each bar in the chart covers 90% of the people in that category. Estimated radiation doses for people in both 
the lowest and highest 5% of each category are not included because the numbers are much less accurate. 
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THE RIVER PATHWAY 
The rad iat ion doses from the Co lumb ia River arc much smal ler 
than those from the air. More th an 80% of tota l dose to people 
in the Phase I study area from 1944 to the present is estimated 
to come from exposure to iodine- 131 rel eased to th e air. 

Many different radioactive materials were re leased to the 
Columbi a River from Hanford . The most importa nt in terms of 
rad iation dose to people were phosphorus-32, ncp tunium-239, 
zinc-65, arscnic-76, manganese-56, copper-64, sodium-24, and 
chrom ium-51. These were the c lements stud ied in Phase I. 

The Phase I study area covered the Co lu mbia River between 
Priest Rap ids Da m and McNary Dam for 1964 -1966. People in 
the stud y area could have been exposed by ea ti ng fish or 
drinking water from the river, or by working or playing near or 
in the river. In the Phase I study area , the only peop le whose 
city dr inking water ca me from the river we re residents of Pasco, 
Ri chland, and Kennewick (the Tri -Cities). A few smal l commu
ni ties downstream from the study area may have used the river 
as a source of drinking water. Even add ing these communit ies, 
Tri-City residents stil l account fo r 80% of the population 
between Hanford and the mouth of the Colu mbia whose 
drin king water came from the river. 

The ri ver exposu res ha ve been broken into four categories that 
cover most of the study population. The gu ide on the next page 
shows the range of doses fo r each category. Doses arc shown 
for Kennewick and Richland res idents. Doses for Pasco 
residents arc between the values fo r Kennewick and Richla nd. 

If you were a res ident of th e study area from 1964 through 
1966, you shou ld use th e gui de to find your category and range 
of doses. For examp le, assume yo u li ved in Kennewick during 
1964-1966. You ate at least 20 mea ls per year of fish caught in 
th e Columbia upstream of Rich land. The radi ation dose for 
most of the people in your ca tegory wou ld be between 
85 millircm EDE and 155 mi llirem EDE. The median or middle 
dose fo r thi s category is approximate ly 11 0 millircm EDE. This 
means that ha lf the people in thi s category received more than 
110 millircm EDE, and half the peop le rece ived less. More 
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GUIDE FOR 1944-1947 RESIDENTS 
Part 2: Finding Your Range of Possible Radiation Doses. 

Approximate 
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Vertical lines in the bars are the medians. The median is the dividing point showing where half the 
people in that category received a larger dose than the median dose and half the people received a 
smaller dose . 

Each bar in the chart covers 90% of the people in that category. Estimated radiation doses for people 
in both the lowest and the highest 5% of each category are not included because the numbers are 
much less accurate. 
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·. lillircm EOE
Onc-thousandth of a 
.·cm EDE. 

PUTTING MILK DOSE ESTIMATES INTO 
PERSPECTIVE 
The information in thi s booklet will help you evaluate th e 
amount of radiation dose you may have received. Some 
framework to help you interpret dose estima tes, however, may 
be helpful. 

Radiation is a natural part of our env ironment. The air, so il, 
and water a ll emit natural radi ation. Smal l amounts of radio
active material are a lso present in the human body. Cosmic 
rad iation, which originates from the sun and from sou rces 
ouLsidc our so lar system, bombards the earth continuously. 
These natural sou rces of radiation produce a close th at vJr ics 
from 200 millircm EDE to 2000 millircm EDE. The average 
person in the United States receives a dose of about 300 
millircm EDE per year from natural radi ation. 

About two thirds of this dose is from radon gas that accumu 
lates in buildings. The dose from radon changes from place to 
place. For example, in the Phase I study area , typica I doses 
from radon arc about 150 millircm EDE per year. In the 
Spokane River Val Icy, typical radon doses arc up to ten times 
higher. 

In addition to naturally occurri ng radiation, the average person 
gets about 60 millircm EDE per year from "manmadc" sources, 
such as x rays and other medical procedures. For example, 
doctors have used iodinc-1 31 for many years to diagnose and 
treat thyroid disease. 

In the pa st, doctors used radioactive iodinc-131 in dizignostic 
procedu res to sec whether the thyroid was function in g prop
erly. In this procedure, the thyroid typically received a 
radiation dose of 50 to 100 rad . Ten rad to the thyroid is 
roughly equivalent to the 360 millircm EDE of b;ickgrouncl 
exposure that the average person rece ives in a year. 

Doctors use large r amo unts of iocl inc-13 1 to treat patients 
whose thyroicl s arc not working properly. These therapeutic 
procedures, which arc intended to make the thyroid stop 
fu nctioning, typ ically result in a dose of 5,000-10,000 rad to the 
thyroid . 

A number of studies have been conducted to see whether these 
medical uses of iod inc-131 increase the ri sk of thyroid cancers. 
Hca Ith effects from iocli nc-1 31 exposure arc not well und er
stood. These studies have found no conclusive evidence that 
pa ti ents who received iodinc-131 in medical procedures are at 
increased ri sk for thyroid cancer. The studies did not examine 
risks for other thyroid diseases . 

It is important to note that doses from medic a I exposures arc 
recei ved in J short time. Doses from Hanford were spread out 
over ycJrs . For high doses, health effects arc less when doses 
arc spread out. For low doses, timing is not a factor. 

18% - '----MANMADE RADIATION 
15% Medical Procedures 
3% Other Sources 

82%-- - NATURAL RADIATION 

55% Radon 
8% Outer Space 
8% Rocks & Soil 

11 % Inside Human Body 

Each year the average 
American receives a dose 
of 300 millirem EDE from 
naturally occurring radiation 
and 60 millirem EDE from 
manmade radiat ion. 
Radiation doses received 
from releases at Hanford 
were in addition to such 
background doses. 




