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THE REGIONAL MONITORING PROGRAM

I. PURPOSE

The purpose of the Regional Monitoring program is to conduch surveys to detect,
maasure, and to evaluale environmentel raliation, particularly that of HAPO origin.

units of fraction of public exposure limi%s, are calculated., Corollary functions
include the use of Regional Monitoring data to establish and predict trends in

~ environmental e sure componentr, and to facilitate correlation of environmental
2

radioactivity with plant prccesass, process changes, and waste disposal practices.,

II. GENERAL PRINCIPLES

For proper evaluation of the environmental radiation exposure, in accordance with
National Commitize of Radiation Proteztion recommendations, the various sources -
of this exposure must be identified, Natural background radiation must be identi-
fiel so that it can be subtractel from the total environmental dose, since the
NCRP recommeniations apply to exposure over and above natural background, Bomb
debris and other "man-madz" radicactive materials must be evaluated and separated
from HAPO originated materials, since this latier source is the only one we are
directly responsible for ani have any dirsct control over,

13iI., METHODS AND RESULT

A. External Raliastion levels in Air

Total environmental external radiation exposure is meagured by several methods.
Portable ionization chambers, similer in operation to standari pencil type personnel
dosimeters, are operated in locations where no ele~tric power is available. (See
Figure 1 for locations where these are in use,) Semi-weekly reading of these chambers
are neceesary to avoid complete discharge betwsen visite, Locations monitored include
Army Camps and well-traveled roads where exposure to personnel traveling on the project
is of interest. Chaumbzrs at theze remote locadicns also aid in measurcment of natural |
backgrouni raliation ani "bomb fallout". Measuremens range from 0.2 to 0.3 mrad/day = iz
for natural background ralistion, An average of =~ adli%sional 0,2 to 0.7 for HAPO ’
originated materials is normelly found. Fallou’ alds varying swounts to the daily R
dosage depending on it's magnitule, In June, 1957, fallout of radicactive bomb debris ™
measured on the project by portable chambers inereased the dosages by about 1.5 mrgd/d&y

The second type of external radiation dose measurement is made by HM Chambers and
Integrons., These devices measure dosage rate and accumulate total eight hour dose,
regpectively, These are located in small air monitoring buildings called 614 Buildings

scattered throughout the project and in the nearby communities of Richland, Kennewick,
* Pasco, and Benton City.

FED

These instruments provide continuous racoris on strip charts, and weekly visits are E
mads by field personnel to extract the data from the charts and record it on permanent
record forms, Theose readings ars used to rezorl daily dessges in the operating areas

ani in the surrounding “owna, anl they are located so as to monitor each "area" and

@2 each secticn of an "area" where differing environmental radiation sources and/or

B3 meteorological conditions might produce distinet exposurs patterne., Figure 2 ghows the

(i Toaticom s Af theaoa manitAarinsy Saviaas
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Film tadges, similar to those uszed for parsomnsl moritoring, ars located in eeazh
614 Building as another mzane of rasording exiernel radlation exposure. 'hese

film vedgez are uaed as an inaxpsnzive means of basking up the HM Chamber and
Integrons in 2ven* thers io a powsr failurs, Resultz of “ha 21 EM Chamber and
integron measurements range from toial axposurzs of 0,5 to 1 mrad/day av off-project
locatione to averages of about 5 mrai/day at on-projezt locations, Film badge
weasurements range from < 25 mrad/week %o 35 mrad/week at off-project and on-project
locations, »espastivaly,

B, In%ernal Radistion Exposures From Air-Borne Materinals

Caugtiz grrutber samplerz are used %O msasure the aztivity densi4y of 1131 in the
atmosphere, This irolope iz zontainmi in the gaszous efflusnis from the separaticn
stacks, The sarutbers are located in greater number close to and downwind of thesge
sta~ks. Iarge variations in I13) atmospheric concentrations occur in and near the
separatiors areas due to changing operating conditions. Semller variaticns and lower
activity dersity levels a% outiying communities permit less concentration of sampling
locatviona. Wenkly changes of s:rubber samplers are mads possible through the use

of automatic watar feeders which keep the liquid in the gscrubber at the desired level,

Figure 3 is a map of the 614 Building locations which contain 1*31 scrubber samplers.
Estimation of the atmospheric 1132 content is necessary to permit evaluation of
thyroid dosages and %o assist in understanding and correlating changes in vegetation
1131 activity density, Results of these scrubter measurements range from 10-13 ue/ce
at residentisl areas to 10732 pe/ez at 2C0 East and 200 West Area locationa.

Particle filter samplers are located ab 32 on-projest and 13 off-project locations.
The samplers conzizt of 2" x U" HV-TO astesios filter paper through which 2.0 ofm of
air is drawn by an electrically driven pump., The filters are counted fcr gross beta
emitters before being autoradiographed for one week on type K x-ray film, The

beta counting rate is used to calculats the d/m/m3 of filterable beta activity in

the atmoephere and gives a rapid indisation of poasible largs variatiora in air-horne
radioactive particle concentrations. ter development, the autoradiogreph is used
to determine the number of radiosctive particles per filter and hence the number per
unit volume of air sampled., Kncwledge of air-borns partisulate concentrations is
peceesary to permit evaluation of the radiation exposure to the lungs and respiratory
tracts of employees and rezidents of nsar-by towns. The particls data 18 also
valuable for defining periocds of fallout of bomd dabris, simce %he activity demsity
per particle is usually very much lege for bomb debris than for HAPO originated
materials. At the request of the Atomic Ensrgy Commission, this duta is routinely
reported to them during bomb testing periods,

Figure 4 illustrates the locations where particle filter samplers are operated., The
highest number of samplers are located in and near the 200 Areas, sinee the seperations

areas stacks ares the main source of the particles, The mine samplers at the Meteorology

Tower are operated at 50 foot intervals %o test the variations in particle noncentration
with altitude. Samplers loscated sa* various cities throughout the Pacific Northwest

are used to define the range of EAPO particulabes, and more imporiant, %o identify
particles which originate from fallou’ of bomb dsbriz. The samplers located at Seattle
and Vakima, Waghington, and Klamath Falls, Oregor, are out of range of normal wind
patterns from HAPO and orly colleszt particles from natural or cther "man-made" sources.




——— Yakima River Horn Rapids Dam), Prosser city water, West Richlangd welle, and various
——— rrivate and farm wvater wells in locations where the water table is not influenced by

:EE;Such supplies are sampled weekly, and are analyzed for gr~se beta and alpha emitters;
= . samples containing detectable alpha emittars ara analyzed for uranium, Results range
-4 from < 0,5 to 8 x 127 ¢ beta/es and < 5 ¢ 10 x 10-9 g2 alpha/ze, Ursnium azcounts
. for all of the positive alvha mmamuremants Ahtaiwad o an. -

-he range of pariicle concentrations found a* the varfous stations depends greatly
on whether bomb fallout is prerent, Normal values at outlying s*atione during the
absence of fresh bomb debris are in the order of 10~3 ‘5 1974 particle per cubic
meter, These values range up to 0.1 to 1 particle/m3 during continental a‘omic
tests, On-project locations in “he 100 _*vege and iocations a4 pearty communities
yield values of 103 to 10-2 particls/m auring the abesnce of fallout, while
concentrations near the 200 Areas mey reach as high as 1 particle/m3 for short
Periods, 2ven in the absence of bomb datriz,

Fillters on samplers, located near the 20C Arsas and a few others scattered downwind
of these areas, ars changad daily beczauss of wide fluctuations in air-borne particle
concentrutions, CLhers are changsd weskly, except during periods of atomic tepts
when off-project samplers are changed daily, also,

Time of arrival of air-borne redicactive particulates and identification of shurt-
lived patural a:ztivity is accomplished through the operation of continuously monjitored
filter samplers, {Ses Figure 3,) Thess 1-1/2 insh diametar HV-70 filter papers are
mounted ovar a glags-walled GM tube which in turn is connected to a Decade type

scaler and soms type of recorder, Four of these pProbe-mounted filters are located in
the project ard one is located in Richland a% 4he 700 Ares 614 Building. In addition

to these five filters, there are thirteen others of the same type, except that they are
not monitored in the field,

Both types of filters are changed weekly, and countad in the 329 Building Counting
Room; whare +he activit dengities of alpha and bets rarvicle emitiars are meagured,
Normal values ars: 10-12 ,. betg/cc of air near the 200 Areas; 10-13 ue beta/ce of
air in neer-by towns; and < 101 uz of alpha cmitters/cc of air at all locaticns,

C. Internal and External Radiation Exposure From River and Drizking Water Scurces

Activity density of various radio~isotopes in river and drinking water suvplies must
be measured to allow evaluation o® external exposures during swimming, boating, and
fishing; iatermal expogures from drinking the water, eating fish caught from the
water, or eating crops irrigated with the watsr. The latter evaluations are best
made by collecting & large number of weekly samples for gross beta and alpha emitter
analysis and a small number of 1 rge volume semples for radio-isotopic analysis,
External dosages can be estimated from the isotopic analyses and/or from radiation
dosage measuring devices, such as fomization chambers, film badges, and radiation

pencils. Figure 5 and 6 illustrate sanitary and river water sampling locations,
respectively,

Sanitary watar supplies, not derived from the (olumbia River, contain no detectable
amounts of HAPO originated radioactive materials. Such veler supplies include the
Richland water system, 300 Area, Benton City and Kiona wells, Headgate Well (at the

the Columbia River or plant waste disposal practicz-3,
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All of the HAPO plart sanitary water supplies (except 300 Area), and those of Pasco,
Kennewick, McNary Dam, Paterson, and various farms locatel near the Columbia River

are 3erivel from the Columbila River or from water %table smources influenced by this
river,

Variatinng in *“~ activity density of various HAPO originated isotopes are measured e
for gross bata anl alpha by colla:ting weekly water samples from the above menticned ’
locationz. large voiume (6 to 9 gallons) samples are collected weekly from the Pasco
Pumping Plant inlet and from 183-F waters for isotopi: analyses; spot samples of
water supplies of the most upstream farm, along the projszct ntretch of the river, are
elso collected for isotopic analyrrs. Ccmparisons of gross beta activiiy between
samplez isotopically analyzed and other samples allows estimates of the exposure re-

ceived from these other asources. 78

The results of these séhitary water samples for beta particle emitters are as follows: 5

100-B Area (above the influence of HAPg), McNary Dam, Plymouth, and
terson (well below the project), 10~

Areag, ranches betgeen Ringold and Pasco, and the cities of Pasco
and Kennewick, 10°° pe/ce, i

Alpha emitter measurements are below the detection limit of 5 x 10'9 pe/ce at all
of the above locations, except for a fsw scattered locations where natural occurring
uranium azzounts for the 10- uc/cc of alpha activity density. Isotopic analyses
reveal the ~vposure from drinking waler at 100-F and Paszo is about 1 percent of

the occupational MPCGI.,

River wvater samples ¢ollected weekly a% the Snake ani Yakima River mouths and
Columbia River points above the project are analyzed for alpha and beta emitters

and uranium, 7Tnese measurements derine the natural raiiogctivity of river waters in
the region of the project. Results are normally <5 x 10 uc/cc for beta emitters
and <5 x 10-9 uc/ce for alpha emitters, Uranium measurements indicate 0.5 to 1 x 10-9
pC/CC of natural uranium in the Columbia River, upstream of the project.

Columbia River water samples from shoreline locations are collected weekly at sixteen
locations between 100-B Area and Rizhland, three times per week at four locations

in the Pasco-Kennewick region, weekly at three locations in the McNary Dem-Paterson

area, and monthly at ter locations between McNary Dam and Portland, Oregon. Frequency

of sampling is adjusted to the latitude of variations in the activity density, the U
average level of activity density, and to the number of people who derive their e
irrigation and drinking water from the river at the point in question. fThe volume of

the sample collected ranges from 500 cc to one gallon depending on the activity density

of the water being gampled. Results of gross beta measurements are: 102 pc/cc with-

in the project, 10=° uc/cc in the Tri-City Area, and 10-8 to 10-T pc/cc at and below
McNary Dam, lrha =mitter measurements and uranium measurements parallel each other

and range from < 2 x 10-9 to 8 x 10-9 .c/ec.

River mud samples are collected weekly from sixtzen locations and analyzed for gross 3
teta particle emitters to monitor the long-term trends in deposition from river water
activity density and to establish natural background activities from Snake and Yakima
River mud samplee. Figure 6 shows the locations sciezhd S0 river mud samplicg.

pe/ee; 200 East and 200 West S
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Externsl gamma radiaticn dosages to peopie swimming arzl boating on <he Columbia
River are being invesiigated by Plazing personnel monitorin: devices (pencil meters)
in the river a% various locations, Absolu“e calibration of Lhess ée-ces is not

yet available for this type of measurement, Positive values (15 - 30 mr/wsek) have
been obtained in the projezt sirei=h of “he river, while values froa the Tri-City
Area have been nsar the delection limit of the radiation pencils (5 - 10 mr/week),

D. 1Icternal Radiation Exposure From Vegelation

vegeliation sampling and amalysis measures I131 ani other fisefon prcducts deposited
on vegsiation from HAPD sources andfor the fallout of radiocactive bomd debris. Ten

15 gram sampler are collected from each c? twenly-five zones ard composited into

one 150 grem sampler per zone, Seventeen of these zones are sampled weekly (Figure 7)
and eight are sampled morthly (Figure 8).

The 291-A and 291-S separatione areas siascks are the main HAPO sourze of vegetation
contaminatior, One samplirg zone represents each of +he geparatiors arees; Zone A
enzloses 200 Weab Arsa, and Zore B encloses 200 East Area., ™he othar zones are
chosen %o encloss vegetation of approximately equal activity density, or to encompass
all vegetation samples collected on a special trip (such as Zone Q, which includes
samplee from the weekly trip to Prosser, Paterson, and McNary Dam),

The weekly frequancy of sample colleztion on and near the project is necessitated

by wide variations in %the daily s*azk emfssions of 1131, vhe short tiological half-
life of 1131 on vegetation (5-6 days), and rapiciy shifting wind petterns near the
200 Areas, "Crosewind" and "upwind" directions fyom thess stacks are sampled also
gince theze locations are occasiorally found to contain gignificant amounts of 1131
on vegetation., Samples from the mors remote regions, which are coliected monthly,
are rarely found to contain detectable amounts of 1131, excspt in ceses of bomb
fallout., These remote samples can aid in establishing the existence of this fall-
out., These =re also uszed 4o define the insignificant contribution ¢f HAPO originated
radioactive materials to these regiona.

All zone samples are analyzed by gamma 8Deciros2opy sechniques in cxder to define the

activily dereitie s of significant gamma emitting firsion produzs present, These

include: I131, 7r95.wu95, RulC3-Rul06, Bal¥l.1alkO, Cel’*iml‘”*, azd, in Zome B
‘:::aonlx, Cal3T, Unusual changes in 1sotoric ratios, increacss in total activity less

713 3 and/or the appearance of shors-livad radioisotopes of icdine cn vegetation
—are indicative of the fallout of bomb debris. (Confirming evidence of fallcut is
RS obtained from particle filter measurements. See Section III-R).

'%esults of vegetation measurements can de ussd to approximate the internal exposure

O the general public from eating produce raised in the areas of the twenty-five

& _Rones, The off-project 1imit for IL3! on vegetation '8 1 » 10-5 .o/gm, Occasional

EL Balues this high are recorded, although long-term averager are wsll btelow this level

t all off-project locations sampled., Vegetation limits for other radioisotopes

found on vegetation have not yet basn officially set. Rough estimazes, bhased on the
votal allowable daily intake of the radioirotopes detectsld, indicates that present
levels of vegetation radioactivitv are within rafe Timi+a
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During July, 1277, monthly average vagssation meaguraements, exprzsged im units of 10‘6
uc{ werg: Zor on-project vegetation - 2r95-Mx95, 29; RulO3.Rul06, 9.,1; 1131, 2,0;
Balt0.1a1+0, 13 and celdl.gelsd, 53 for offmproﬂect vegetation - 2r95-Nb95, 12; RulO3.
Rul06, 2,5, 713, Q.c; a1%0.2a180"7,¢; ana gelll_zei%, 23,

o

Spov measuremenis of grose alpha emiitars ars aade a% five project and two off-project
locations ty collecting 25 gram wvagebtation samples on a semi-mornthly basis. Results '
of these messuremeris irdicatad that the presen conzentraiions of alpha emitters on
vegetation are also within safe valuse, Or-~project avirages for July, 1957, were

(% to 80) x 10-8 ux/gn and off-projec’; averages were < 3 x 10+0 po/gm.

E. Radioactivity ‘x Westes Discharged > the Enviross

Meagsuremants of the amounis ani 4types of radiocactive in HAPO waste effluent streams
arz2 nexsa2ary for four raasons:

1. The waste disposal sitss, themselves, are usually part of the
“anvirons" of HAPO employees,

2. Knowledge of the amounts of radioactivity in the wastes enables

understanding and predictiorn of the rafiocactivity in other environ-
mental gamples,

3¢ The radioisotopic composition of the wastss detzrmines what types
ol analyaes are made on other enviroamental samples, and

4L, More accurate and fasier control of eavironmental contamination can

be made through measurement and limitation of radicactivity in the

wastes than through similar measuremenss in the eavirons,

E-l, Separatioms Areas Stack Gas Moritoring

Sampling of the 291-A amd 291-S siack effluents for gaseous and particulate radio-
active substances 13 maintuired om a daily basis to aid in the control of vegetation

and grourd contamination. In additiom, automatic ploiting of activity levels in
thege efflusnts versus time pazmiis:

l., Eveluation ~f process sisps comtribuiing to the discharge of the
redioactivivy,

2e Prediction of direciion of travel ard poiris of depcsition of

tted activity by correlating emiszion times with meteorological
conditions, and.

3. On the spot eatimates of amounys of activity dis~harged without the

neceesity of walting for detailed laboratory analysis of the collecbed e
samples, :

Daily scrubber samples for 1131 are peces=2ary because of the large variations in the
amounts of this isotope dischargsd with time, and the poeaibility of fairly sudden
Tailurs of process equipment desigred 4o control these I3 emiassions.
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A% Redox, two parallel samplers are in operation. An automatic sample:, cersisting

of a continuously moving strip filier ahead of a couniercurrent flow caustic scrubber,
samples 0,3 +7m of stack gases; monitors the samples for bets and alpha activities by
means of scintillation crystals ard energy diszrimination; and records individual emis- ;
sion rates of I131, RulO3, and Rul%6, Pending completion of calibration of this equip- 4,
ment, laboratory analysis of the collected scrubber solution for I13Ll will be continued:

1. 7o acquire data for agsisting in the calibration, and
2. To yield accurate data on the daily 1331 emizsion from the
291-8 stack. s

The parallel system is operated during calibration of the automatic sampler to monitor .
the stack gases for ruthenium isolopes, About 1,0 ¢ of gas 1s drawn through a 4" x 4% -
HV-70 filter paper ahead of 2.5 N NaOH scrubber suvlution. The data from this sampler

aide in the calégration of the automatic sampler and supplies accurate values for the :
daily RulO3.pyl emission rates, The normal range of measurements at the Redox facility
stack 13 0,05 to 1.0 curie of I13l per day and less than 0.01 curie of ruthenium per day. N

At Purex, the 291-A stack effiuents are monitored by two separate systems., An inker-
mittently moving sirip filter samples 0.5 c™m of gas, filters the radicactive parti-
culates in the gas, and then monitors them with 2 beia sensitive scintillation crystal
connected to a count-rate-meter and a strip chart recorder. Daily emission rates of
gross beta emititers are calculsted from the 8irip chart recorded counting rates by
means of & calibration established with sources of normally expected isotopic compo-

sition., Gross beta emission from the Purex stack ranges from 103 to 102 curie per
day.

The Purex 113l monitoring system comsists of a counter current flow caustic scrubber,
whose spent caustic solution is monitored by a 1-B-85 Victoreen Thyrode tube connected

to a count.rate-meter and a s4rip shart resorisr. The record of counts per minute
versus time is used to:

e

1. Correlate I131 emiseion with process steps,

2. Predict direction of travel of effluents by correlation with i
meteorological data, and . 3

3. FEvaluate stack emissions of 1131 prior to detailed laboratory 2
analysis, '

Purex stack emissions range from 0,1 to 3 curies of 1131 per day and 10~3 to 102
curie of filterable gross beta emitters per day.

Semi -weekly chaenges of a l~l/2" diemeter HV-TO filter paper, sampling 2,0 ~fm of gas 5
from the 291-U stack, are made to monitor the effluents from the 224-U and 221-U

Buildings. The lower activity density of this stack gas and the absence of significant °;
quantities of radiocactive gases make this type of monitoring eatisfactory. '
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Thege fil%ers are counted for grosa alpha and teta particle emitters and are then
autoraijographed for measurement of radioactive particle concentrations. Results
average 10~ gurie or alpha emitters per day, 10-T curie of beta emitters yer day,
and 107 to 10 particles per day discharged from the 291-7 stack.

E-2, Reactor Area Stack Monitog;gg

Semi-weekly filter samples, similar to those collected at 291-U stack, are obtained from
each of the eight reacztor area stacks., These samples are also analyzed for the same
activities as are those from the 291-U stack. The samples monitor the contribution

of each of the eight reactor stacks to environmental contamination, especially during
periods of unusual incidents (such as burning of an irradiated slug on the rear face

or rushing of a ruptured slug). FEosults average 10-5 curie per day of beta emitters;
although close to 1 curie per day of this type of activity has been detected during
epecial incidents., Filterable gross alpha emitters disczharged average 10:° curie per
day, while concentrations of radioactive particles are on the order of 106 per day

from each reactor,

Spot samples of reactor stack gases for measurement of Clk, 835, and tritium oxide

are collected monthly from each reactor stack. These measurements are made to ensure
that the low levels of activity previously recorded for these isotopes are not changing.
Normally Cl* and S35 meagurements remain below the respestive detection limits of

2 x 10-3 and 5 x 10~% curie per day, although occasional values up to ten times thesge
detection limitz have been recorded, ™ritium oxide emission rates average 0,1 curie
Per day per reaztor, but values up to 1.0 curie per day per reactor have been found.

E 3. Reaclor Cooling Water Effluent Monitoring

Sampling of the reacter cooling water at the point of discharge into the Columbia
River is maintained on a daily basis for each of the eight HAPO operating reactors.
Analysis of these 500 cc samples for gross alpha and beta particle emitters each
day and for plutonium and uranium once per week is performed to:

| 1. Aid in estimating contributions of each reactor %o radicactivity
I in the Columbia River,
&N

$ 2. Predict, correlate, and understand fluctuations in river water
g activity density, and
hLl:ﬁ 3« Correlate activity discharged with reactor operating conditions,
(-—

At present, about 10h curies per day of beia emitters and insignificant amcunts of
alpha emitters are discharged from the eight reactors %o the river,

Bi-weekly large volume (3 gallon) samples of reactor coollng water are collected at

the inlets to the effluent retention basins for detailed isotopic analyses. The

results of these analyses permit calculation of the radioisotopic composition of both

the effluent water at time of &ischarge to the river and of the river itself at

various downstream locations, The effluent water isotopic analyses also aid in
establishing which isotopes should be analyzed for at downstream river lccations, and
evaluating public exposure from river water consumption in the absence of radioisotopic
analysis of the river itself. The following isotopes are present in the reactor effiuent
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water four hours after it enterg the -etantion basin in ignificant quantities: Naah,
31316 P32&009.E§ ’ﬁg, Cro, ¥ed%, Ma6, cubb 7,65, As7g, Sr§9, sr?0, sr9l, grI2,
Balk -1al s N '39, R.E. + ¥, and an aczounted fraction, which is derived from the
difference betw2an the gross beta analysis and the sum of the known isotopic densities,

Becaus2 of the possibility cf radiocaszsive particulate materials existing in the reactor
effluent water, the routine daily samples are filterei prior %o analysis and the filter
and filtrate are analyzed separaltely, Normally the filterable gross beta activity
amounts to abou% 1 percent ¢€ that in the total sample. Occasionally, the filterable
portion may be 75 perceant of the total,

E-b, Separations Areas Was=~e Monitoring

All cper ditches, swamps, amd ponds in the separations areas are sampled and spot
surveyed with poriable instruments weekly. The mud and water samples and the surveys
are used to de%termine the radiation exposure in the eavirons of the waate disposal
sites, Analyges of all the samples are made for gross alpha and beta enitters and
for plutonium and uranium caly where appropriate, The following lccations are moni-
tdred (See Figure 9); Swamps - "U", "S8", "A", and "B"; Ditches - ™, "y", 231,
23k-5, Laundry, "B", Purex Chemical Waste, and Purex Process aste. The analytical
results of the sixteen weekly water samples are: 10-9 to 10 HC gross beta per ce;
109 to 10-T uc cf gross alpha per cec; and 10-9 to 10-7 ue of uranium per cc. The
results of measurements of the eleven weekly 1 gram and 10 gram mud samples are:
10-5 to 10~1 o gross beta per gram; 10~7 to 10-2 .o groes alpha per gram; and 10-0
u¢ plutonium per gram,

E-5. Animal Farm and 300 Area Wastes

These two waste streams are either discharged directly to the Columbia River or
reach the river shortly after release to the environs. They are sampled daily to
'help define river water activity density.

Samples of Amimr}l Farm waste liquid are collected on a shift-wise basis by operators
at +the 100.F Aree Anime) Ferm., The semples are brought to the 329 Building by
Regicnal Monitoring personmel daily for 1131 analysis, Results are as follows: 10‘6
ue 1131 rer cc of waste, and S0 - 100 pe 1131 per day discharged to the river.

Tre 300 Area wmgtes are discharged to open ponds along the bank of the Columbia River,
The waste water contains 1092 pc uranium per c¢¢ cf water and geeps through the soil

to the river, Concentratiom of wranium, at pcint of seepage to the river, is adbout

5 x 16-9 e uranium per cc cf river water, compered to 6 x 10-10 uc uranium per cec of
river water upstream of the 300 Area Ponds. Regional Menitoring no longer samples

the 300 Area Poads, but has access tc data on samples collected by the Fuels Preparation
Department.

EN— DECLASSIFED

Test wells drilled to the water table under the project, are sampled to follow the

movements of high activity density liquid wastes discharged to cribs, reverse wells,
and caverns in the 100 and 200 Areas,

>
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Although the water table, itself, is not strictly "envircns", it will be a source
of environmental contamination when, in the future, underground movement of radio-

activity from the 200 Areas reaches the Columdbia River or some portion of the water
table is used for a sanitary water well.

Figure 10 illustrates the test wells which are sampled. In 200 Eust Area, 42 weekly,
2k semt -wonthly, and one quarte~ly sample are collected from a votal of 67 wells.
Tn 20C W:5% Area, 7 weekly and 42 femi-monthly water samples are obtained from 49

test welrs. Only 16 test wells, monitoring 100 Area cerid gites, are sampled on a
quarterly basis,

Sixteen teat w=lls inside of and in the immediate vicinity of 300 Area and 78 test
wells scattered throughout the remainder of the project are sampled on s weekly to
monthly frequency. Gross beta analysis is performed on all test well samples,

Samples showing sufficient radioactivity are analyzed for verious isotopes depending
upon the composition of the wastes discharged in their vicinity. Supplemental analyses
for sodium and nitrate ions give further clues to the movements of underground wastes,
The test well program is maintmined at the request of Chemical Effluents Technology,

who determine the sampling frequency and analyses desired and who evaluate the data
collected.

3

G. Ground Surveys

Surveys of radiocactive particulate contamination on the ground are made with portable
radiation survey instruments. These measurements yield information on the Probability
of persons inhaling or ingeeting radiocactive particles while working in or traveling
through the environs. Also, the results of these surveys define the deposition and

movement of the radioactive particles from the 291-S and 291-A stacks, which are their
main sources,

Figure 11 shows control plots established around the 291.S stack and Figure 12 shows | R
the locaviune of the control plots around the 291-A stack. These control plots are
spot surveyed so that about 50 Percent of them are covered each quarter. Repetitive
surveye at these definite locations record changing deposition of particulates. In
the project, itself, surveys are made monthly w3 every mile of each well-traveled K
roadway and monthly to quarterly at every second or third mile of less traveled rocad- 2
ways, such as Wahluke Slope, Rattlesnake Mountain, and Goose Egg Hill; 2000 square

feet is surveyed at each of these locations. Monthly surveys of established locations -
in Richland, Kennewick, Pasco, and between Pasco, Mesa, and Ringold, define particle %
concentratiors on the ground in thege regions.

Results of these surveys are: 0 to 50 particles per 2000 square feet in the immediate
vicinity of the 200 Areas, O to 10 particles per 2000 square feet in the rest of the g
project, and O to 0.5 particle per 2000 square feet in the Tri-City region,

Glass wool pads, 10" x 14", are placed at selected locations lownwind of the 291-A
and 291-5 stacks and near some of the 200 Area "Tank Farms", Depcsition and move-
ment of radicactive particulates from these sources are monitored by these pads as an
inexpensive supplement to ground monitoring methods, Figures 11 and 12 i1llustrate
glass wool pad locations, in adfition to the control vlot locatiome ¢m 200 Yegt kS -
ard 200 East, respectively, Autoradicgraphing of the pads permits definition of much W
lover activity density particles than can be detected throuch inctrimant csiwmeases ~
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