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I.

INTRODUCTION
The geaeral objective of the Indejendent Measuremeirts Program is to

provide the AEC wita an independent source of information about radiation
cenditions in unrestricted areas near certainm AEC-licensed operaticns.,

The design of tne Independeat Measurements Program for the Humboldt
Bay Power reactor results from four factors: [

(1) & preliminary program designed by regional persons cognizant of

the Humboldt Bay Power reactor operaticns and problems;

(2) a review of licensee and state research and environzeantal

monitoring results;

(3) a review of pertinent cperating techuical spacifications in

tae license; and

(4) a tour of the plant eavirons.

Information gained from these four sources was thea applied to
achleving the above=stated general cbjective tanrcugh what is believed to
te the aimplest and most economical program. To be more specific, the
cperating history of tne plant has shown that the most cbvicus facet of
cperaticn requiring surveillance is tie airborme radicactivity releases
from the plant stack, Comsequently, it is this facet which is most
empnasized in the sucject program, The radicactive materials themselves
and the direct radiaticn doses from the material are cf equal importance
from the surveillance standpoint,

In eddition to the airborne relecases, the amounts and types of
released liquid radic-contaminants will be checked by the current program
with emphasie cn water used directly for human consumption,

Finally, &nly minor survel llance efforts will be directed toward

focdatuffs and food chalu examinaticns unless evidence is forthcoming

which indicates that more intensive surveillance is necessary.
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II.

)

Campling lccations are shown {i Fipure 1, at.acued, and the overall

sanpling program is shown in Tabvlie I, attached,

AIR MONITORING
Ae Locaticns and Equipment

The licensee currcatly malntains only one coutiunuous air sampler
which 18 locatad on liumbeldt Hill, Continucus eir samplers will te
furnished and installed

ook oy Il liealth Services Laboratory/at tas following locations:

5 Lecatieon ldentification
ls Scheel at South bay 3
2, Humboldt lidll L
3¢ Us Ss Coast Guard Station  §
4, King Salmon communiiy 2
5S¢ Arcata (background iaformatiocs) 10

The cacice of locaticna of these samplers was primarily based on

information presented in Moteorclogx and Atmas;hgx;c Diffusion in the
vicinity of tae Humboldt Bay Power Plant, L. H. Rocinscn, et al,

liovemver, 1365, Meteorclogical Office, Pecific Gas and Electric

Cempany, particularly the winc rose and cbserved trajectory informa-

tion,

Tae 1ir samples will be ccllected contiauocusly by means cof

Gelman Nuclear'Air Samplers (Mcdel 20UJ1) at a flow rate of 1 efrm.

Tae samplers will be egquipped with a twoestage in-line filter head

walch contains a membrane pre=filter (Gelman Model WMeL, or equivalent),

capatle of ccllecting particles dowa to 0,05 micron with an efficlency
® of greater tuan 75%, focllowed by a charcoaleimpregnatad glass Tiver
filter (Gelman Model AC-1, or equivaleat), for removal of jodine

from the eir ;trcum. The samplers will be enclosed in housings to

reduce tanmpuring and are provided with necessary wveather protection,
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Filters will b; changed and collected samples will be sent tg¢ ID
Healtna Services Laboratory weekly,
B+ Analysis
1+ Alr Sample Preparation and Counting: No chemical preparaticn of
air sample filters is required to assess tue gross alpha, teta,
and gamma activity in the saﬁplel. Gross activitly measurements
are made before specific isotope evaluaticus vhi;h require
destruction of filters.
as Groas Alpna: In measuring the gross alpaa activity in an air
sample, ithe tecinique employed is essentially taat reported oy
Hallden and Harley ("An Improved Alpha=Counting Tecanigue",
Analytical Chemistry 32, 180l (19¢0). 1In this technique, an
alpha=sensitive phosphor disc is placed in direct contact with
the filter sample disc both of vhich are held in place on a
nyien lockimg ring. Thus assembled, the sample is placed in &
rotating sample holder and rotated intoc a light tignt coéging
compartment, Witain the compartment, the sample is pressed
firnly against the face of a spring lcaded, lowencise photc=
multiplier tubte and counted with an appropriate scaler system,
Alr sample loading does mot require a correction for absorption,
When heavily lcaded samples are encountered, a correction will
te needed as described below for water samples, If the zross
alpha activity in tue sample exceeds the 10 CFR 20, Table II,
iimit for unknown mixtures of alpha emitters, an isctopic
analysis for transuranium elements and uranium will be made,
. e Cross Deta: For gross beta activity measurements, the filter
disc is mounted on a ringed planchet and counted in a lowe
bucxground.b?tc counter which is calibrated with a standard

thallium=204 -ouiéi.




Alr sample loading does nct requir: a correction for absorpticn,
If heavily loaded samples are encountered they will bve corrected
as described below for water samples., Because the distribution
of energies resulting from beta emission is continucus from
the characteristic Em.x'down to zero, tne actual disintegra=
ticpr rate is hignly dependeat on the oompoaittcn of the sample
and tue gquantity of atsorber present, Consequeatly, absclute
veta counting of unknown mixtures is virtually impcsasible and
the results can be interpreted only as being thalliume204
equivalent, and notaing else, Tae resultis are not particularly
meaningful in themselves, If Sr9329u tetas are present, they
will be abtscrbed less and detected more efficiently than leJL
8o taat Sryd analyses will be made prior to reaching MPC,

If the gross beta activity iuo the sample exceeds the
10 CFR 20, Table II, limit for scluble strontiume50 a specific
analysis for stircatium-90 will be made,
Gross Camma: Cross gamma activitly is measured with a calibrated
well=Lype counter, Air lnnplc; are ccuaied under the same
gecmetry used to count the calibration standards; A counting
efficiency of 33 is used, Results of the gross counting are
interpreted ce being equivalent to soluble iodine=13l; If the
gross counting results show a concentration greater than 10 CFR 20,
Table II, limit for icdine~l13l, a gamma spectrum will be run with
6 multiechannel analyzer to identify specific dsctcpes in the
sample, Appropriate analyses will be made for individual

isctopes identified.
|
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Transuranium Elemerts, Strontium aud Uranium: The filter is
weteashed with nitric and perchloric acida and ciluted to
velume in water, An aliguot is fused with potassium gulfate
and sulfuric acid and a determinaticn ¢f trausuranium elemenis

is made, ’ The sample is then eitaer

dried on & piawcaee ior aipha couwnting in a"scintillaticn

gounter or electro-depcsited for alpaas specirometry, Radioe

chemical procedures specific for uranium aid strontiw are

made on other aliguots of the prepared solution,

€¢ Direct Radiatlion
a, Locaticns and EqQuiyment: The licensee's program measures
significant gamma radiation in unrestricted areas; For the
purpcses of tals program, measuremeats will te taken at the

fellowing locations:

Lecation laentification
l: S« perimeter faice s}
s N, perimeter fence 1l
. 3¢ School = Souta Bay 3
ks, Humboldt iill h
5s Us S¢ Coast Guard station T
€s; King Salmon community P
T+ Eureka 8
8s Arcata (background levels) 10

Twe typea of thermoluminscent materiala will be utilized in
the measurements program. The first type is the Jitaium fluoride

TLD 700 nign senmsitivity crystal., The second type of dosineter



is the calciu: fluoride: dysprosiwm 1LL 200 high sensitivity
crystal, This desimeter has & gamnma response approximately 3U
tincu that of lithium fluoride. Each type of desimeter will
ve placed in the JRIC dosimetry badge. There will Te elgnt
sroups of five badges cach as liuted above, waich will be
excaanged on a montnly basis, Tae dosimeters will e evaluated
i the lealth Servizes Laboratory, LDosimetry srancu TLD
Laboratery, A medel 00U Harsuhaw Cnsmical Company Tnermce=
luminescence Analyzer will Le used to evaluate tue coalimeters,
Tae expcrience and tecanology develcped at the Laboratory inm
evaluation, anncaling and nandling will yileld high precisicn.
Eacn of the eigut groups of badges will be averaged and the
digital value converted to milli-rad based on a radium=220

calibration.

3¢ Water Mconitoring

Locaticns ¢f Drizking Water Cample Ctations: DBecause of tae
vater tasle gradient system, it is very uulikely tnat radio=-
con:aninnted vater from the plant can reach domestic wells,

licwever, two samples will be taken each month, The locations

of these samples are as follows:

Location ldentifiation
l: King Selmon community b
2« Am yet unspecified farm well I ot shown

Locaticn of Surface Water Sample Stations: The peoint at which
the water effluent from tac plaunt enters the bay will te

limplcda For all practical purpcses, tnis point ~is also

vhere tne liccna?o loses control'of the water: une additicnal
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sample ataution will Le located across the bLey for purposes cof

compariscon, The sampling locations are as follows!

Lozation Identification
l: Power reactor : 1

¢ U, S, Coast Cuard statien ST

wWater Senple Preparaticn and Couatiug

Gxpss Alpgha: & 100=-ml aliguct of t..2 sample containing 10 ml

of ﬁSOB is evaporated oa a staialess steel planchet, flamel,

and countad in & sciatillaticn .ounter waica has Leen calicrated
with a standard pcloaiume2l0 sample., Tae results are corrected
for absorption using a pre-determined graph of tae percent

cu

s : P
abacrption of Fa alpaas versus sample thickness in mg/cm .

1f tae gress alpia concentration tnus determined exceads the

10 CFR 2u, Table II, limit for scluble plutoniuwm (5 x 1J°° ue/ml)

specific measursreuts ~ill oe made for urenium and transuraniux

€ lsnlss
Gress Seta: A 100-ml il uer tar sauple is cried zon a
ple oast and counted im a lev-background beta courter which has

veen -alivrated with a standard taoalliuwm=¢U4 source; Self-
absorption is corrected from a pre-determined grapn showlng the
percent abscrption of TllJ; petaa versus sample thicknesa in zg/cmec
If tae activity in tne sample exceeds the 10 CFR 20, Tabvle II,

limit for streatium-yl a dpzcific Luuiyats for taids Jcotope will

be mad>.

Grose Camma: A le-liter sliguot is counted in a sedium icdide
i

vellecounter which nas been callbratad with an I ' etendard

!

under tne same conditions.

- | -



If activity ia the sample exceeds the 10 CFR 20, Tatle II, limit
for scluble icdine~l3l, a gamma spectyum will be run cn the
sazple using a multie-channel analyzer. The activities of

specific isotopes identified in the spectrum will be determinecd,

ransuranium and Uranium: A 1l00-ml aliquot of the sample is

treated with sulphuric, nitric and perchloric acids and evaporated
to fumes, then fused in a pyrosulfate flux, Dissclution is made
in dilute nzssh containing peroxide, silica is removed, the
oxidaticn states are adjusted and barium added to precipitate the
transuranium elements., The supernate is analyzed for uranium

and the precipitate, which ccntains neptuniux, plutonium,

americium, curium, and californium, is counted,

Strontium: Based on the beta count, either a l0Ueml or & 4L0Ueml
saxple is taken. Strontium is removed vy & calcium phosphate
precipitaticn, The precipitate is dissolved in nitric acid and
re=precipitated as strontium nitrate; The sample is then stored
for ytiriun-yu in=growta followed by counting in a calibrated

low=background counter;

Tritium: Tritium content is determined by liquid scintillation
counting, In this metanecd, a PPO, POPOP, napthalene, p~-diocxane
scintillateor i{s used with a Beckman Scintillation System,; The
sample is first gamma counted to determine whether cther radioce
activity 4is preasent, If activiiy ctaer than tritium is present,
distillation of the sample is necessary, When distillation is
not npcessary, particulate matter is removed by tzltering and

color, if any, is removed %o prevent quenching.

o
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4, Focdstuffs Meniteoring

Five milliliteras of aguecus sample are used im 1€ ml of scintile
iator, A blank sample of ldentical size is used tc determine
backgrounds A standard tritiated vater sample is used to calitrate

the counting system,

Sampling Locations

Under tae HumLoldt Bay power reacter Independeat Measurements
Frogram, culy milk and a few seasonal seafoods will te monitored,
All evidence t3 date indicates taatl the probvability of cone
taninating foedstuffs througn normal operations is minimal,
fesults from outfall water monitoring c¢r air monitering may
change this point of view in the future, but it is not deemed

wortiwnile to monitor vegetation, soils, etc,, at this time,

Milk sample locaticns are as follows:

Locaticn Identification
l: Farm south of Fields Landing b

(to be selected)

2: Elk River Valley 6
(te be sslected)

3s North Spit fam 9
(to be selected)

In addition to milk, seafoods will be selected from time to
time as avallable:; These will provably ccasist of oysters
which are cultured for commercial use close to Eureka, and
probavly perch or jack smelt taken from close to the water

effluent outfall from tne plant,

Sampling locaticns and frequemcles for these seafocds (and

perhaps kelp or other seaweeds) have been intenticnally left
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cpen and will be worked out on an &d hoc Lasis as the progran
dcvolo}l.

}4lk Sample Preparation and Counting

Milk samples are first dounted in a scinmtillation well=counter.
If significant gamma activity is present, a"gamma spectral
analyeis is made to icdentify and quantify the nuclides present.
Gruss alpha, beta and gamma radicactivity concentraticns are

desvermined in a similar manner as thcse in water samples,

The strontiume-J coencentrations =.e determined by decomposing cne
liter of milk with riiric acid and removing the strontium by a
calciun phosphate precipitation: The strontium is separated
from the calcium pacsphate by precipitaticn as strontium nitrate
with fuming nitric acid, The semple iz then stored ror-‘LQO in=
growth and counted in a low~backgrcound beta counter,

Fish and Seafocd Sample Preparation aud Counting

In preparing a fish sample for counting, the head, tall fins,
and entrals are removed, the meat separated from the bones

and each peortion weigned, a quantitative gamma~-ray spectrum
analysis is made, the sample is dried under an I=-R lamp and
muffled at 700°C, Tne ash is dissolved im 1O} HIO; and
evaperated to dryness. The ash is again disaclved in log_uucj
and the insoclulle matter separated. OStrontium«30 4s then
determined by the above procedure. Concentrations of both meat
and bones are reported separately as microcuries per gram of

oi&ginul (wet) sample,

Speciel technigques vill be developed for the analysia of molluscs

and ctner types of mea foods.
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Continuous Air

" "

Direct Radiation

n "

” n

" ”

Drirking Water

" "

Surface Water

n "

Milk

"

Eee Feuods

Location

South Bay scheol

Humboldt HIill

U; S¢ Cocast Grard station

King Salmen ccamunity

Arcals

S: Perimeter Plant Fence

N, Perimeter Flaut Fence

Scuth Bay school

Humboldt Hill

Us S; Ccast Guard Staticn

King Salmon community

Eureka

Arcata

King Salmon community

Nearty li; E, farm (to be selected)

Flant Efflueat Cutfall

Bay near Us; ©, Coast Guard station

Soutn of Fields Landing

Elk River Valley

North Spit farm

Samples tc be taken yNoaORMRIKIX
WB 00T HRECGOBNERUEHOLRE

from selected location in
Humboldt Bay

s 1} =

Freguency
Weekly
n

Montnly

n
"
"

n

"

Weeakly
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