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Chapter 1

INTRODUCTION

By John R. Horan, Director

The Health and Safety Division of Idaho Operations Office is
responsible for the protection of property and the health and safety
of people, plants, and animals at the National Reactor Testing Station
and its environs. Assurance must be given to employees, visitors and
the residents of adjacent areas, that no current or future health
hazards will result from routine or experimental activities at the NRIS.

The interests of the Bealth and Safety Division encompass all phases
of occupational safety. The program includes the development and enforce-~
ment of traffic and industrial safety policies; the maintenance of a
professional fire department and the training of plant fire brigades;
administration of an ecology program to determine the influence of
various readicactive materials on soil, as well as plant and animal life;
maintenance and development of radiation instrumentation to provide a
sixth sense to detect radiation hazards, maintenance of a complete
program to provide chemical or radiochemical analysis for any sub-
stance which is a potential health hazard, as requested by IDO or NRTS
contractors; furnishes a comprehensive personnel metering program for
radiation monitoring of all NRTS personnel; provides a complete radi-

ation monitoring program, including a fixed air monitoring network and
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various subsurface water investigations, as well as inspection of
radicactive shipments; administers an active medical program to pro-
vide "human maintenance”, as well as the treatment for injuries and
diseases sustained by AEC and contractor personnel; is responsible for
the safe disposal of radioactive material, as well as the organization
and training of a radiological assistance team for on-site as well as
off-site incidents. _The Division also coordinates cooperative research
programs with other Government agencies such as the Weather Bureau, the
Geological Survey and the Public Health Service.

The following are noteworthy achievements which contributed during
1958 to fulfilling our responsibilities as a service organization to
develop new skills and improved techniques and facilities:
- 1. The acquisition of a 256-channel analyzer has revolutionized

the quantity and quality of our field monitoring programs.

2. The initiation of a l3-week field training program for the
Radiological Physics Fellowship Program provided the oppor-
tunity to indoctrinate four graduate students from Vanderbilt
University in the unique Health Physics experiences at the
NRTS.

3. The development of the carbon cartridge for iodine and the new
beryllium procedure were major analytical advances in the field
of hazard evaluation.

L. Aerial monitoring by light aircraft with scintillation eq,ﬁipmnt
proved a practical method for rapid survey of large ground areas

and for cloud evaluation.

~la :
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5. The construction and operation of a new f{ire station adaeu

significantly to our fire protection program.

The intent of this sketch review is not ome of cémpleteness, but
rather to provide an insight to the many tacets ol our continuing,
program to maintaln the excellent reputation which the AEC and its
contractors have established in the field of occupational health and

safety.

—*)-
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Chapter 2

PERSONNEL METERING

Foster V. Cipperley, Branch Chief

2.1 General

The Personnel Metering Branch is a service organization, and its
services are avallable to all contractors and personnel at the National
Reactor Testing Station. The primery function of the branch is to
provide and interpret radiation detection devices worn by personnel who
might encounter radiation from external sources, and to maintain ade-
quate and accurate personal exposure records.

At the NRTS we are primarily concerned with external hazards from
beta, gamma and neutron radiation and have an assortment of devices for
their detection and measurement. The results Iound from the various
devices are reported to the appropriate contractor at regularly
scheduled intervals. All original records such as exposure reportis,
logs, etc., are retained indefinitely. In this respect we have a dual
responsibility. First, the responsibility of protecting the worker,
and second, the responsibility of protecting the AEC and its contractors
from groundless or fraudulent claims.

2.2 Summéry of Major Programs

A number of improvements occurred in the Personnel Metering Braach

during 1958. These changes were brought about due to the rapid growth
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of the NRTS, the increased interest in recorded occupational exposure,
the awareness of a need for improved techniques in external exposure
determination and more efficient methods of exposure record tabulation.

These changes are discussed in some detall below:

arrrw
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COMBINATION SECURITY AND HEALTH PHYSICS BADGE

FILTERS OF .OI9I" ALUMINUM, .008" SILVER AND Imm CADMIUM
PERMIT DETERMINATION OF ENERGY LEVELS AND MEASUREMENT [

OF DOSE RECEIVED.

AR T e g it < o s L wome

Fig. 2.1 Combination Badge
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2.2.1 New Combination Security-Film Badge

The use of the original ORNL type metal film badge was
discontinued, and & new plastic combination secu'rity-film badge,
e modification of the Hanford Type, was placed into service. This
cnange was completed by mid 1958 with the exception of one project
area, and will be completed in that area by March 1, 1959. The
new film badge contains three filters - Cadmium, Aluminum, and
Silver. The Aluminum and Silver filters aid greatly in determining
exposures due to beta or low energy gamma radiation.

2.2.2 Automatic Film Reader

In November, 1953, the Branch began routine use of an auto-
matic film reader whicn was designed and built by the IDO Instru-
ment and Development Branch. Several of thne Personnel Metering
clerks have been trained to operate the machine. A detailed
description of the machine is contained in the Instrument anc
Development Branch report.

2.2.3 Automation of Record Keeping

In March, 1955, an IBM system of record keepin.g .was installed
to replace the manuanl Kardex system. This changeover has resulted
in increased accuracy and efficiency of operation. lMaster files
are maintained showin; name, age, sex, craft, employer, etc., for
all employees by bacge number, area and alphabetically to turnish
a complete cross reference file. Exposure detail cards are prepared
automatically when thc £ilm is read by the automatic {ilm reader.

At rc¢gular intervals the detail cards are combined with their

1187310
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corresponding master cards and an exposure report 1s printed
listing the exposure for each in2ividual for the period concerned.
While this report is being produced, an automatic summary punch
prepares a card showing the total exposure for each person during
that period. Each month these summary cards are combined with the
master cards and a summary report is prepared. At this time, another
ssummary card is sutomatically punched to be used for quarterly and
annual swmary reports. All summary reports list the individual's !
total aqcumu%§§§§~¢;posure for the current period as well as the |
accumulated total for the year. Eventually they will show totals
for his term of employment at the NRTS, and lifetime occupational
exposure as far as we know it.

The Data Processing Section is presently equipped with three
026 key pﬁnches, one 526 sumary punch, one O77 collater, one 082
sorter and one 402 alphabetical accounting machine. Figure 2.2
is the Tabulation Flow Chart of data from the time of film badge
development until the final badge report is printed.

2.2.4 Discontinued Use of Pocket Ionization Chambers'

The use of the Victoreen Model 352 pocket ionization chamber
was discontinued and direct reading dosimeters were issued to all
personnel who are routinely subject to exposure to ionizing radi-
ation. Although the initial expense of this change was relatively
high, we now have an improved and more economical program.
Contractors and thelr personnel utilize the constant monitoring

feature of the dosimeter to better control their estimated exposures

-11-
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and the Branch is relieved of the necessity of processing some 800
pencils daily. The dosimeter results are used by the Contractor
only, thus eliminating dual exposure recordings (dosiﬁeter and f£ilm
'ba.dge) , on the individual's persomnnel exposure record.

2.2.5 Rescheduling of Film Badge Servicing Dates

All routine film badge servicing on weekends was discontinued-
during the latter part of 1953. Servicing is now equally distributed
over the week days. Thie change resulted in the processing of approxi-
mately 1000 badge film each day, Monday through Friday, rather than 6000
on Saturday and Sunday, and a smoother distribution of work load.

The Branch was alsoc able to operate on two scheduled shifts rather
than three as a result of the gbcve changes with only two Personnel
Metering clerks orn duty over the weekend to handle any special
servicing which might be required.

2.2.6 Extension of Time Between Film Badge Servicing Dates

The routine badge servicing for all AEC Contractors at the
RRTS who operate under the Jurisdiction of the Idaho Operations
Office has been rescheduled to cover longer periods of tinb.

Our experlence has shown that approximately 95% of all weekly badge
£ilms have indicated an exposure of less than 30 mrems. This means
we are working with film threshold level doses where the statisti-
cal error is greatest. By using the film to cover two and four
week periods, the integrated dose would be larger and the accuracy
of the dosimetry greatly improved. The new schedules were begun

in December and w.'z= in effect in all areas by the end of the year.

181313



2.3 Special Activities

2.3.1 Personnel Neutron Threshold Detectors

Preliminary work was performed on the desi@ and testing of
a personal neutron threshold detector. In the event of a criticality
accident, this detector would be used to determine the total neutron
cyposure and provide a rough picture of the neutron energy spectrum.
It would also be used to screen out the affected individuals follow-
ing an incident. The detector w_}_ll be an integral part of our
newly adopted film badge, and will contain Gold foil, Sulfur, and
Indium foil.

2.3,2 Milm Emulsion Studies

A series of experiments were performed on the effects of
temperature and humidity on the sensitivity of film emulsions.
This work was performed by Mr. Clarence Cooper, an AEC Fellow in
Radiological Physics from Vanderbilt University, as his thesis

research work. The thesis will be published around July 1, 1959.

2.3.3 On the Jcb Training

Mr. A. D. Ailsworth of the Newport News Ship Building Company,
Newport News, Virginis, spent approximately two months with the
Branch learning the basic techniques of f£ilm dosimetry.
Mr. Spradlin, Mr. Gill, and Dr. Cracavanner also of Newport News,
received instruction in personnel metering during the year.
Messrs. Lee Reed, Lyle Slagle, Gene Holley and Clarence Cooper,
four AEC Fellows in Radiological Physics from Vanderbilt Uni-

versity, received on the Job training in conjunction with the

-13-
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NRTS Applied Health Physics Training Program. Dr. Hastings,

Dr. Seaton, and Dr. McCarthy of the Navy, as well as one Navy
technician, received instruction in personnel meterin..g techniques,
as did Mr. lewis of Combustion Engineering, and three Westinghouse
technicians.

2.3.4 Non-Routine Processing

The Branch processed various non-routine items used by Site
Survey Branch and Contractors in fall-out studies, gamma flux

measurements, etc. Table 2.1 lists these items by type.

TAPIE 2.1 NON-RCUTINE ITEMS PROCESSED IN 1958

5x 7 Lhxi7 TMETER "JTRON RING WRIST
FIIM FIILM FILM FILM FIIM BADGES
292 555 6,631 32,618 2,277 144

2.3 +2 Preliminary Experiments on Thermel Neutron Dosimetry

Preliminary experiments were performed in the use of Cd filters
and beta-gamma film for thermal neutron detection and measurement.
Although incomplete, indications were interesting enough to warrant
further study.

2.3.6 Activity Distribution Measurements Made for G. E.

Several tests were rua during the year for the General Electric
Company, ANP, to determine the distribution of activity within
various fuel elements. igh level dosimeter film was utilized for

this purpose.

~1ha
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2.4 Routine Activities

Routine processing of personnel'metering badges 1s shown in
Table 2.2 while table 2.3 shows the results on regularly badged

rersonnel engaged on contracts administered by the IDO. -

TABLE 2.2 FILM BADGES SERVICED AT THE NRTS DURING 1950

APPROXIMATE NUMEER

MONTH REGULAR VISITOR TOTAL OF PERSONS COVERED
JANUARY 15,378 1,932 17,310 5,745
FEBRUARY 14,487 2,670 17,157 5,857
MARCH 17,330 2,803 20,133 5,969
APRIL 16,620 1,832 18,452 6,294
MAY 16,839 1,973 18,812 6,219
JUNE 17,002 2,707 19,709 7,277
JULY 14,164 2,809 16,973 7,080
AUGUST 16,389 3,575 19,96k 7,734
SEPTEMBER 15,220 2,667 17,887 6,464
OCTOBER 15,584 3,020 18,60k 6,186
NOVEMBER 17,279 2,835 20,114 7,21k
DECEMBER 12,295 2,697 14,992 6,865
TOTAL 188,587 31,520 220,107 AVERAGE
-15.
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TABLE 2,3 RADIATION EXPOSURES RECEIVED AT THE
NRTS BY IDO PERSONNEL (AEC & CONTRACTOR )

1958
Dose, rem Area A Area B AreaC AreaD Area E Total %
0-1 961 357 1,567 97 19 3,001 8L.T3
1-2 239 2 19 1 6 277 7.82
2-3 2 0 1 b 9 156 L.ho
3-4 W7 0 0 2 5 5k 1.52
k-5 23 0 1 0 1 25  0.7L
5 -6 1n 0 0 0 0 n 0.31
6 -7 8 1 0 o 0 9 0.25
_ 7-8 " 0 0 0 0 4 0.11
8-9 4 0 0 o 0 4 0.11
9 -10 1 0 0 0 0 1 0.03
Above 10 0 o 0 o 0 0 0.00
Total 1,k 360 1,588 1k b 3,542 100.00

and does not include visitors or personnel employed on contracts
administered by other operations offices.

Approximately 15,000 visitors were badged during 1958 with 98%
receiving less th.a.n 30 mrem, or statistical zeroes, and none &pproach-

ing recommended maximm permissible values.

-16-
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2.5 Future Programs

2.5.1 Personnel Neutron Threshold Detectors

All testing of the Neutron Threshold Detectors will be
completed and the detectors will be in service around June 1, 1959.

2.5.2 Area Threshold Detectors

We are obtaining approximately 65 Area Threshold Detectors
designed by ORNL. These neutron detectors consist of Au and Au
plus Cd for determining the thermal flux, Pu®39 shielded with
B0 for determining the total fast flux, Np237 for determining
the flux above 0.75 MeV, 1238 for determining the flux above
1.5 MeV, and S32 for determining the flux above 2.5 MeV. The
detectors will be located in processing and reactor areas at the
NRTS where a criticality accident might occur.

2.5.3 Gamma Energy Determination Study

We plan to investigate further, with the aid of the U. S.
Bureau of Standards, the ratios of the film densities produced
behind the three shields and open window of our new film badge
by exposure to low energy gamms radiation. This wiil be done by
exposing groups of badges to a known amount of X-radiation, with
varying effective energies between 10 kev and 250 kev. After the
films are processed and density readings obtained for all four
fields of each film, the results will be analyzed and a method
derived for the determination of gamma energles.

2.5.4 Crystal Dosimeters for Area Monitoring

Studies are planned to determine the feasibility of using

gamme sensitive silver activated phosphate glass dosimeters for

BYS
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area monitoring purposes. If practical, these dosimeters will be
distributed throughout each area at the NRTS to be used for
disaster monitoring.

2.5.5 Standardization of Dosimetry Film Type

Since 1955 we have been using DuPont type 552 and 558 £ilm
packets. Obvious advantages will result if we standardize on one
type of film. Studies are now underway to determine which film
type will be adopted for exclusive use.

2.5.6 Data Processing Equipment Improvements

A 101 Electronic Statistical Machine will be installed in our
Data Processing section in March to facilitate the preparation of
various statistical reports. Also the LO2 Accounting Machine will
be converted to & net balance type and will have additional type
bars and counters installed to emable machine correction of
exposure records where necessary, eliminating a great deal of
mannual effort.

Table 2.4 shows the increase in work load of the Branch since
its inception in August 1951, based on the number of regular
cperating and construction employees provide< film badge service

as of January 1 of each year.
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CHAPTER 3

MEDICAL SERVICES

George L. Voelz, M. D., Branch Chief

3.1 GENERAL

The Medical Services Branch conducts a comprehensive preventive
industrial medical program for AEC and contractorkpersonnel at
the National Reactor Testing Station. Contractors utilizing

this service include Phillips Petroleum Company, Argonne Nation-
al laboratory and Atomics International. First aid and emergen-
cy medical care is provided for construction contractor personnel
working at the National Reactor Testing Station. Iaboratory and
X-ray examinations are provided for Westinghouse Electric Corpor-
.ation and General Electric employees, &s requested by their med-

ical services.

3.1.1 Facilities
The main dispensary is located in the Central Facilities area. -

Equipment is provided to perform physical examinations, includ-
ing Ortho-rater eye testing, audiograms and electrocardiograms.
Medical supplies are maintained to provide medical and first-
aid care including diathermy treatments and minor surgical pro-
cedures. A laboratory is equipped to conduct most clinical lab-
oratory examinations. Diagnostic X-ray and dark room facilities

are provided. A small room in the basement is specially designed

-21-
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+ and equipped to decontaminate personnel contamingted with radio
éctive mterial. Two ambulances are available for emergency
transportation at all times. These are operated by the AEC Fire
Department under the supervision of the Medical Services

physician.

In addition to the Central Facilities dispensary, Phillips Pet-
roleun maintains dispensaries staffed by a registered nurse at
the MTR and the CPP areas during the day shift. These dispen-
saries are visited for one hour on each of the night shifts by
the AEC nurses. Westinghouse Electric Corporation (NRF) and
General Electric Company (ANP) maintain separate dispensaries
at their respective facilities under supervision of part-time

physicians.

3.1.2 Ppersonnel

The Medical Services Branch is staffed with ten AEC employees.
The branch chief is a full-time industrial physician, registered
to practice medicine in the state of Idasho and trained in the
field of occupational medicine. Four shift nurses provide pro-
fessional attendance at the dispensary at all times, including
holidays and weekends. One nurse spends approximately half-time
visiting construction areas to provide close liaison with the
first-aid attendants on construction and to perform medical re-
treats at the construction sites. The remainder of her time is

spent as an additional day shift nurse at the dispensary. The
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head nurse works only week days at the dispensary. One clinical
laboratory technician and one X-ray technician operate their res-
pective depértments and are trained to relieve each other during
annual or sick leave. One secretary maintains the medical records,
types all physical examinations and correspondence, records sta-
tistical data and completes branch reports. No personnel was

added to the staff in 1958.

3.2 SUMMARY OF MAJOR PROGRAMS

3.2.1 Physical Examinations

Physical examinations are the most important single function of
a medical service which is oriented to provide a preventive med-
ical program. Pre-employment examinations are performed prior
to hiring personnel in order to properly place an individual on
a job compatible with any disability or health problem which
mey be found. Periodic and termination examinations determine
any change in the employee's health status which may have result-
ed from his occupation or may necessitate a change in his work
placement. These examinations also provide early diagnosis of
unknown conditions which may be treated to prevent further pro-
gression or be cured before lost time or diability occurs. In-
directly, the periodic examinations evaluate plant conditions
and direct attention to problem areas which may require indus-~

trial hygiene, health physics or safety consultation.
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In 1958 the number of physical examinations performed increased

38% over the 1957 figure.

Since a physical examination includes laboratory and X-ray pro-
cedures, as well as clerical, nurse and physician services, this
- growth represents an increased work load on all branch personnel.
The number of examinations, laboratory and X-ray procedures per-
formed during the past five years are graphically illustrated in

Fig. 3.1.
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In addition to the routine laboratory test, 113 electrocardio-
grams were performed and approximately 40 timed vital capacity

tests.

Physical examinations were performed for the following companies

during 1958.
PHYSICAL EXAMINATIONS

Pre-

Employment Periodic Termination Total %
AEC 2k 119 - 143 16.8
Argonne National lab. 33 2 8 L3 5.0
Phillips Petroleum Co. 85 hoo 130 637 T4.9
Atomics International - 2 1

28 3.3
2 570 139 851 160.0

In 1958 a statistical tabulation of the results of physical exami-
nations was recorded. Only 3l¢ of persons examined were found to
be comple .ely normal.

MOST COMMON DIAGNOSES ON 851 EXAMINATIONS

Number F)
Normal 262 31
Overweight 137 16
Vision Correction Required 132 16
Hay Fever 45 5
Hearing Loss, over 10% in one ear 31 L
Uncorrected Vision Loss (one or both eyes 30 b

-25-

1181326



Gastritis (recurrent ) or Peptic Ulcer 25 3
Eye Muscle Imbalance (phorias) 23 3
History of Drug Allergy 20 2
Hemorrhoids 20 2
Hearing Loss, over 10% in both ears 16 2
Asthma (history) 1k 2
Dermatitis (eczema or contact types) 12 1
Back Strains (recurrent) 10 1

Seventy seven (77) new significant conditions were discovered on
these 851 examinations. Fifty one (51) or 66% of these condi=-
tions were without symptoms. One hundred fifty three (153) lab-
oratory and X-ray findings were outside normal limits on the
physical examinations. Many of these returned to normal on sub-

sequent determinations.

Iate in 1957 arrangements were made for an ophthalmologist to
come out to the Central dispensary to perform special slit

lamp eye examinations for FPhillips Petroleum employees working
in potential neutron exposure areas. Previously these examina-
tions were done by sending the employees to the doctor's office
in town or doing them in the evening. The new procedure enabled
the examinations to be done with a significant decrease in time

- off the job. This has proved to be & very satisfactory arrange-
ment. During 1958 a total of 68 slit lamp examinations were per-

formed.

26~
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3.2.2 laboratory

During 1958 the clinical laboratory developed the capability to
perform a number of diagnostic tests beyond the routine blood
counts and uripalyses. Tests performed by the laboratory now
include blood sugar analysis, serum cholesterol, serum biliru-
bin, thymol turbidity, phenosulfonphthalein excretion test,
bromosulphalein excretion test and sedimentation rates. A micro-
hematocrit method was adopted during 1958 in order to save tech-
nician time required by the standard hematocrit technique pre-

viously used.

3.2.3 Dispensary Visits

1181328

During 1958 a total of Th93 patients visited the CFA dispensary.
Of this total the following visits (by company) were seen for

treatment or examination.

Company Total Treated _%

Atomic Energy Commission 893 18.7
Argonne National Laboratory 146 3.1
Atomics International 66 1.4
Phillips Petroleum Compeny 2819 58.9
Construction contractors and others 857 7.9
4781 100.0

Of these visits, 1376 or 29% were for occupational injuries or
consultations; 3&05 or T71% were nonoccupational treatments or

consultations.



The first-aid stations at the construction areas, visited
periodically by an AEC nurse, reported a total of 468 treat-

ments.

The IDO contractor-cperated dispensaries cooperating with the

AEC Central dispensary had the following patients during 1958.

Noncccupa -
Occupational % tional % Total
CPP Dispensary (Phillips) 386 17 1870 83 2256

MTR-ETR Dispensary (Phillips) 1195 19 5080 81 6275

Fluor Dispensary (Fluor) 511 L2 713 58 122k

The grand total of all patients who passed through the AEC and
IDO contractor dispénsaries and first-eaid stations during 1958
was 22,065 persons. Of these, 15,004 received treatment or con-
sultation and the remainder were to collect laboratory samples

and vaccinations.

3.2.4 Talks
The following talks were given by the branch chief during 1958,
besides those given at the NRTS itself for visiting groups or |

training courses:

Meeting Paper
Idaho Falls Business & Professional Medicine In Industry

Women's Society
Idaho State Anesthetists Association Radiation and Reaction

Nuclear Science Seminar Radiation and Health
(Navy Reserve) Problems

~28-
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3.3 FUTURE PROGRAMS

3.3.1. Our physical examination program must continue to grow to meet
increasing demands, partially due to increased numbers of per=-
sonnel. AT present it has not been possible to cover the
personnel as adequately as is desired. For example, Phillips
Petroleum has approximately 1000 persons in operations areas
(MIR, CPP, and SPERT) where annual examinations are desirable.
In 1958 we performed ¢roy 422 periodic examinations on Phillips
employees. The forthcoming employment of 200 or more ﬁersons
by Argonne National laboratory wilil place an additional load on
our physical examinaticn schedules, equivalent to 25% of our

1958 examinations.

Efforts will be made to increase this program within the limits

of the present staff.

3.3.2. During 1959 it is hoped that arrangements may be made to provide
& year's in=plant training program for one of the AEC Industrial
Medical Trainees. The work at the NRTS should provide a year
of valuable practical experierce in the field of industrisl med

icine.

3.3.3 Ar. endeavor which would make our medical program a source of
more useful information both from a practical work~-day stand-
poiht as well as for research, is the use of gome type of

coding system for our medical records. The present record
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3.3.k.

system does not permit extracting data except on an individual
basis. In the future we hope to devise a system which will
permit better utilization of the medical data collected on
personnel at the NRTS. This program will be developed in
conjunction with the Data Processing Section of the Personnel

Metering Branch.

The primary function of the Medical Services Branch is the
operation of an industrial medical department. NoO research
activity has been promoted in the past. It is hoped that in
the future secondary research efforts may be promoted on data
gathered on the periocdic physical examination program. An
initial effort is being made to correlate results of plant
radiation exposure history and findings on the slit lamp eye

examinations.
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CHAPTER 4

SAFETY AND FIRE PROTECTION

R. V. Batie, Branch Chief

4.1 GENERAL

The Safety and Fire Protection Branch is fundamentally respon-
sible for the development of the Idaho Operations Office Safety
and Fire Protection Program, and for furnishing the necessary
guidance and coordination to the IDO Staff and the operational
and construction contractors. The IDO Standard Health and
Saefety Requirements, as a part of the IDO Manual, furnishes
basic program and operational guides, and is a specific require-
ment in all Idaho Operations Office contracts. The Branch is
the authority for interpretation of the Requirements and/or
Reference Codes, in matters of Safety and Fire Protection and
as such, a considersble portion of time is devoted to problems
presented by the field. The Rranch maintains the professional
Fire Department at the National Reactor Testing Station, and

provides fire prevention inspection of all facilities.

The National Reactor Testing Station involves activities and
facilities of three AEC Operations Offices other than IDO.
Since IDO has the only AEC Safety and Fire Protection staff
located at the site, the Branch serves as a field liaison group
to the Manager and the other respective operations office rep-

resentatives. An informal liaison agreement exists providing
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for surveys, inspections, reporting, vehicle licensing and

other service functions necessary for an effective program.

k.2 SUMMARY OF MAJOR PROGRAM

Results of a safety program are generally reflected in the
experience records. Since the program encompasses overall

IDO activities, the charts that follow will also reflect the
overall picture. Due credit is given to the operational and
construction contractors involved, since the figures in reality
express their cooperation, enthusiasm and follow through with

the IDO program.

4.2.1 Disabling Injury Experience

IDO's overall accident frequency (operations, construction
and AEC) has shown a favorable downward trend over the years
(Figure L.1). During the past three years IDO's overall
accident frequency has been lower than the average of all AEC
activities. Compared to the Chemical Industry (Bureau of
Labor Statistics) which has the greatest similarity to NRTS
activities, IDO is now experiencing less than one disabling

injury to the Chemical Industrie's four.
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DISABLING INJURY
FREQUENCY RATE COMPARISON
F = INJURIES PER MILLION MANHOURS WORKED

5
S

4 ‘N CHEMICAL, INDUSTRY

1950 1952 1954 1956 1958

L.,2,2 Severity Rate
The severity of accidents from overall IDO experience compares

favorably with overall AEC operations, and 25 times better than
the Chemicel Industry (Figure L4.2). The average days lost per

million manhours worked for the past nine years are the fol-

lowing:
All IDO Activities 399
All AEC Activities 533
Chemical Industry 100k
-3h4-
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Figure 4.2

The high severity rate in 1951 reflects the drastic effect that

two fatalities, during construction activities, had on the

severity comparison graph.

4,2.3 Motor Vehicle Accidents

IDO motor vehicle accident experience compares favorably with

the average of all AEC Activities, primarily because of the out-
standing performence of the Phillips Petroleum Company operated
bus service. (Figure U4.3). The majority of vehicle accidents
resulted from backing into objects; however, the forward motion

accidents resulted in greater total damages.

The mileage driven 1s increasing at a rate of approximately &
million miles per year because the bus operation is expanding

to serve the growing number of operational facilities at the NRTS.
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Figure 4.3
L.2.4 Fire loss Experience

In examining, the Fire Loss Data (Table L4.l) it is seen that
the IDO loss exceeded the AEC average in two of the past
three years, although the total loss is less than the average
AEC loss for the three years. the NRIS loss during the same
period was only a fraction of what might have been suffered if
fire had occurred at the National rate or the "im>roved risk"
rate. To exceed the “"improved risk" loss rate it would have
to be necessary tc have an additioral fire loss of $170,000
during this period. Such a loss is very possible a&s a result
of one serious incident, and it is tais type of loss which our

fire protection efforts are primarily aimed at preventing.
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NRTS Fire loss Egmga.rison

NRTS Actual NRTS AEC Comp. Improved Risk
Valuation Fire loss Loss ' Comp. loss
1958 259,620,000 2050 not available 71,000
1957 204,900,000 22685 15200 56,000
1956 150,000,000 217 44900 41,000
1955 118,000,000 5366 2120 32,200
“Taple 4.1

L.2.5 Property Damage
IDO property damage loss from all causes except fire amount to

1.42 cents per $100 valustion.

IDO Property Valuation 151,320,000

loss 21,508
Sixty-nine percent of this loss was due to one operational

incident which involved considerable decontamination.

4,2.6 Design Criteria

Considerable time has been spent in formulating a Safety and
Fire Protection Section of the IDO Engineering Standards De-
sign Criteria, which is to be used as a guide by Architect -
Engineer Groups in the design of future NRTS facilities.
Pending formal issuance of this criteria as IDO report # 12008,
the Safety and Fire Protection Rranch reviewed approximately
fifty (50) sets of engineering drawings and specifications on
new project facilities; and approximately sixty (60) project
modification proposals. Such reviews included evaluation of

the risk resulting from the type of construction, contemplated
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occupancy, adjoining facilities, accessibility and other

contingencies.

L.2.7 Surveys
Annual Safety Surveys of operational areas evaluated the

effectiveness of the operating contractors' Safety Program,

and the degree of compliance with AEC policies and standards.

Annual Fire Surveys of major operations facilities were

based on “"improved risk" criteria for AEC Fire Protection. In
previous years the surveys were made by outside fire engi-
peers., This year the Rranch fire engineer made the surveys,
and thoroughly investigated fire water systems. The Fire
Protection Improvement Program, incorporated in the survey,
wvas endorsed by Management, funds made avallable for the most

important projects, and design is underway.

4.2,8 FReviews and Inspections

The Fire Department and Fire Prevention Unit furnishés pro-
tection and fire inspection to the overall site. To implement
this service, Station No. 2 was built and put in service
centrally located to the high value areas of NRF, CPP and
MTR-ETR. The station has a four-man company, with 24 hour

coverage, one engine and an ambulance.
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4.3 SPECIAL ACTIVITIES

The Branch initiated monthly meetingswith Union Business Agents
to encourage and promote safety education within the Unious.
The Business Agents have gained a better understanding of the
LEC~-IDO Standards Bealth and Safety Requirements, and have
been able to discuss and obtaln assistance on numerous field

problems.

The standardization of NRTS evacuation and emergency alarms was
strengthened. New installations and the modification of some
existing systems are being installed in accordance with the

IDO Stamdsrd. During 1958 the Branch was assigned responsi-
bility for Muclear Safety. A survey of "Nuclear Criticality
Hazards at IDO® was completed and appropriate reports submit-
ted to the Director, Division of Production, Washington, D. C.
The Branch has also initiated the making of criticality reviews

on all shipment of SS materiel wherein IDO has responsibility.

The physical protection of radiological shipments required by

both ICC and IDO has necessitated coordinating engineering

' design work on casks of various descriptions, long haul trucks,

181340

and reil car facilities, to assure the safest possible trans-
portation of these potentially hazardous or high value materials.
Approxiuately three hundred (300) shipments on and off site,

vere physicelly checked prior to release.
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A special addendum to Appendix K of the Health and Safety
Requirements was issued to control and guide contractor usage
of axmonium nitrate as a blasting agent on the NRTS. The
Branch issued thirty-two (32) blasting permits to powdermen,
after each man had demonstrated aptitude and knowledge of

powder storage, handling, and use techniques.

Branch personnel were instrumental in the organizing of the
Eastern Idaho Safety Engineers as & professional society
dedicated to community service. All Safety Engineers at the
NRTS are actively participating. Action has been obtained on

several worthwhile projects.

Ares fire maps are being developed on the entire NRTS. Maps
reflect occupancy, construction, built-in fire protection,

‘and specific fire hazards of each building.

The Branch has added an Industrial Hygienist to its staff to
provide consulting service on problems of industrial hyglene.
Ventilation, noise, lighting, chemical contaminates, and
toxicity problems can now receive specialized reviews, sampling

and analysis.

h.h ROUTINE ACTIVITIES
SBafety and fire reviews are basically spot checks of contractors'
activities for compliance with acceptable standards. The Fire

Prevention Unit made a total of 1764 fire prevention inspections
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covering both operational and construction activities

(Figure 4.4).

FIRE PREVENTION /NSPECTIONS

1500 y 5
/bo0

Yele :

/ 9
139 22
200
/956 19577 /958
Figure 4.k

Monthly tests were conducted of all fixed fire protection
devices and fire alarm systems in all areas except at ANP

which has its own program.

Ambulance service, as & part of Fire Department operation,
was furnished as necessary to industrial cases, personal
illnesses and highway accidents. The ambulance responded to
forty-one (4l) emergency calls, and transported one hundred

and thirty-six (136) persons to further medical addention.

Fire Department persoznel received an average of 125 hours of

41
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BorornlO Stainless Steel Alloy

Snap-Two

Site traffic contrcls are estatlished by the Branch, through
review of tr;ffic studies and coordinaticn as necessary with
State ard County Codes and engireering groups. These controls
include road widths, intzrsection layouts, all signs, pave-
ment markings, specisl routirgs, restrictions, and parking

patterns.

Quarterly semirars of the NRTS Sefety Committee have been

continued and are programmed to present technical peapers, co-
ordinate mutual prcjects such as Clean-up and Fire Prevention
Weeks, ard exchangs of information which would be of value to

the individual operastions' programs.

Monthly meetings with the Resident Engineers and their
Architect-Engireering inspection personnel on construction jobs,
has provided familiarizsticn with tkhe IDO Bealth and Safety
Requirements, thereby cquipping them to recognize and correct

field hszards.

Safety and fire protectior orientation meetings are conducted
with supervision of construction contractors before the start
of the job. This clarifies contractual responsitilities in re-
gards to safety and fire preventior, and results in a more

effective program and undsrstanding of regulations.



A1 IDO accident experience reports are reviewed and summarized.
Special investigation and reports are made dependent upon:
Severity of the accident, Management request, Third-party

involvement, possible liability, or possible recovery of

damages.

L5 FUTURE PROGRAMS

The development of new project areas in the east section of
the NRTS necessitates expansion of the Fire Department. A
nev fire station is under construction at the EBR-II area,
located 21 miles from the nearest existing station. This
station will be staeffed by a 10 man company to provide a 4 man

crew on & 2k-hour service.

The more important items on the 19;58 Fire Protection Improve-
memt Program will be completed during the year 1959. This
will bring IDO closer to full compliance with the AEC "improved

rigk" criteria.

Due to the increased number of high, windowless, unventilated
buildings, and large redwood cooling towers, the need has de-
veloped for an aerial ladder truck. A new 750 gpm Quintuple

Combination 75' aerial ladder truck is on order for delivery

in 1959.

~il-
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IDO Menual Revisions are contemplated on:

L18134b

Chapter 0502 - Injury, Fire and Property Damage Records,
Reports and Investigations

Chapter 5201 - Basic Transportation Policy. Section <09,
Radioactive lMaterials, Explosives and Other
Dangerous Articles

Chapter 0553 - Operators of Federal Motor Vehicles

Publication of technical papers on "Redwood Cooling Towers”,
"Fire Properties of Sheet Folyethylene", and other subjects
are contemplated. To improve the effectiveness of plant fire
brigades there is proposed a standard 2k-hour basic treining

course to be completed by all present brigade members during

1959.
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CHAPTER 5

SITE SURVEY

Percy Griffiths, Branch Chief

5.1 GENERAL
The Site Survey Branch is responsible for the detection, and
evaluation of rediocactivity, in any form, outside areas as-
signed to contractors at the NRTS. The purpose is to minimize
the hazard to employees and community populaces in surrounding
areas. The Branch is the liaison organization between AEC con-
tractors and other organizations and agencies working with
radiocactive materials to a degree where exposure could occur to
personnel or environmental effects could result. Specific

functions of the Branch are classified as follows:

5.1.1 Environmental Monitoring

A continuous radiation monitoring system and a telemetering net-
work are operated by the Branqh for the purpose of observing
radioactivity released to the environment and to establish back-
ground data. Monitoring pe;sonnel are made available to contrac-
tors upon request for assisting in specific tests and problems.
Advice and assistance relative to problems involving radiation

and its control are provided.
5.1.2 Shipments

Shipments of radiological materials in and out of specific

' -48-
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contractor Jjurisdiction are controlled by the Branch. This

involves interpretation and formulation of regulations and

procedures, providing technical advice, and assistance in de-

sign and preparation of containers and packages, and finally

inspection of radiocactive shimments.

5.1.3 Waste Management

Waste Management involves:

1.

2.

Establishment of criteria, regulations and procedures for
disposel.

Management and supervision of a burial ground for radio-
active solid waste.

Inspection of radioactive disposal operetions.

Control and monitoring of low level liguid waste in the
ground water.

Control of planned airborne releases where radiocactive
materials are involved.

Calculations of potential exposures prior to planned
experiments.,

Determination of actual exposures following releases of

radioactive materials.

5.1.4% Design Review

The Branch reviews, comments and approves design of proposed

construction, and experiments at the NRTS wherein radioactivity

is involved.

11873350
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5.1.5 Rediological Assistance Plan
Radiological Assistance Plan responsibility involves leadership

in & cooperative program embodying contractor and AEC personnel
for mutual assistance to local authorities in the event of
accidents involving radioactive materials in the five-state

area of Idaho, Montana, Wyoming, Utah and Colorado.

5.2 SUMMARY OF MAJOR PROGRAMS

Two vacancies on the staff were filled during the year by the
transfer or hiring of two engineers. A Junior Physicist was

also added to the staff late in the year.

One engineer with meteorological training and experience was
essigned primary responsibility for control and monitoring of
radiocactivity in the atmosphere. The other engineer with
training in engineering and earth sciences was assigned respon-
sibility for waste disposal to the environment in liquid and
solid form, and research studies in this field. The addition
of these people made possible more detailed supervision of the

Branch programs.

The Fission Products Field Release Test #1 was conducted under

the regulatory control of the Branch.

Progress was made in the underground water studies as & result
of the drilling of two monitoring wells and & "Tracer" study.
A Radlological Assistance Plan for implementation of the National

Plan was devgloped.

1181351 | ~50-



5.3 SPECIAL ACTIVITIES

5.3.1 Fission Products Field Release Test No. 1

The Branch participated in the Fission Products Field Release
Test which was sponsored by the Air Research and Development
Command, U. S. Air Force. The program was managed by the U. S.
Air Force Specall Weapons Center with the Convair Division of
General Dynamics Corporation assigned operational responsibility.

The work was conducted on Test Grid No. 3 at the NRTS. (Fig. 5.1)

. 2
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This grid consisted of sampling arcs with radii of 100, 200, L0O,

800, 1600 and 3200 meters. The purpose of the test was to ob-

tain information on the dispersion and deposition of radioactive

isotopes under controlled conditions where fuel elements were

destroyed by heat. Nine releases were accomplished during the

test, the first on July 25, and the last on September 26, 1958.

Aged elements were used for five releases and fresh elements

for the remairing four. The Branch was responsible for the

following:

1. Administrative liaison with cooperating agencies and
organizations.

2. Supervisory control of each release.

3. Inspection to insure compliance with regulations governing
the handling of radiocactive materials. |

k. Ground deposition studies using water and sand trays.

5. Monitoring beyond the grid boundaries to insure no hazerd

was presented to other operations of off-site populaces.

The details of IDO participation together with results are the

subject of a separate report, IDO-12006.

5.3.2 Incident Monitoring

5.3.2.1 Particulate Release - ICPP

During the latter part of July and throughout the month of
August an increase in particulate fallout was noted in the

vicinity of the Chemical Processing Plant (ICPP) in an area
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principally to the north and east. This evidence was obtained
on fallout plates by autoradicgraphing. Particles obtained
from soil samples collected northwest of the ICPP were also

physically isolated and photographed.

The particles were composed mainly of Cerium 144, Zirconium
95, and Niobium 95. Analysis of one particle indicated 1072
microcurie of Zircorium 95. All particles isolated were in
the size range of 5.0 microns or greater. Maximm dose from
a single particle was calculated for Ce 14, 2r 95 and Nb 95,
based on pessismistic assumptions. The calculated maximum
dose was as follows: 25 mrads from inhalation and 17 mrads

from ingestion using Ce 144 as the most hazardous isotope.

A joint investigation was initiated with the operatiang con-~
tractor to determine the source and cause, and as a result

it was discovered that a vent on the solvent process bullding
near ICPP stack was discharging liquid radioactive material on
the metal roof where it sclidified. Subsequent spectrum
analysis indicated that this was not the major source of the
problem. At the end of the year the cause of this problem had

not been determined,

5.3.2.2 ICPP - FECF Filter Break

O October 30, 1958 a rupture of exhaust filters at the ICPP

Fuel EFiement Cutting Facility resulted in the release of
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particulate activity to the south of ICFP. Surveys indicated
an area of approximately 200 acres conteminated with approx-
imately lOQ»cp:ies of aged fission products. Particulate
materisl was collected at distances up to one mile downwind

- from the FECF.

5.3.2.3 ANP - Atmospheric Release

n Fovember 18, 1958 an accidental release of radioactive
materials occurred a. the IET area of the ANP during low power
experiments. Fallout consisting of green fission products
occured over an area of approximately 1500 acres to the south
of IET, It is estimated that the ground concentration four
hours after release was approximately 2 uc per square foot at
a point 2.5 miles from the stack. The external infinity dose
due to residual contamination was approximately 5 mr. This
calculation was based upon a GM (window closed), 3-foot-in-air
reading of 0.15 mr/hr. This was measured 2.5 miles downwind
from the IET stack approximately four hours after the incident
had occurred and assumed all of the activity due to Iodine
133. It is also to be noted that this is the dose due to the
fallout and does not take into account the exposure during
cloud passage. No measurasble exposure to personnel or the

public occurred as & result of this incident.

1181355



5.4  ROUDINE ACTIVITIES

S.4h.1 Environmental Monitoring
5.4,1.1 ANP Operations

During the first half of the year the Branch was occupied in
monitoring a series of tests at the Aircraft Nuclear Propulsion
Aree. Mobile and fixed equipment was utilized. The maximum
activity detected by any of the various techniques was less
than 50% of the pre-established limits. The meximum infinity
exposure levels at the NRIS boundary were estimated as 9 mr/hr
(gamme radiation) for the whole body and 10 mrem for the
thyroid. The maximum levels as determined by analysis of high
volume air samples were calculated to be 24 X 1073 uc/m3.
Autoradiographs of fallout plates presented & pattern approxi-

mating wind direction for the period.

5.4.1.2 ICPP Operations
Thirteen Rala process runs were made at the ICFP, all of which

were monitored by the Branch at points beyond the operational
area. The run on January 6 was the first processing which was
conducted under meterological controls which permitted operation
when favorable diffusion conditions existed without regard to
wind direction. Maximum estimated exposure was estimated at

0.1 mr to the body, and 0.5 mrem assuming I-131 to the thyroid.

The highest release of activity occurred on May 28 when an

estimated 49.5 curies of I-131 was discharged to the atmosphere.

118135% ~55°



The calculated maximum infinity dose assuming I-131 at one

mile from the point of release was 130 mrads.

No significant exposures were received by personnel as the

result of Rala discharges to the atmosphere.

S5.k.1.3 ANL Operations

The Borax IV facllity was operated with fuel plate ruptures at
intervals between March 11 and 27. Monitoring activities

indicated Cesium 138 as the predominant isotope release. Maox-
imm radiation levels detected during the operation were 12.0
m.r/hr at a distance of 500 feet from the reactor. No exposure

to persomnel occurred beyond the project area.

5.4.1.4 Continmuous Monitoring

Alr samples for Iodine analysis were collected from 8 stations
on the NRTS. Thirty-four locations provided fallout information
through the medium of conventional fallout methods. Film

badges were located at 33 stations as e means of moni‘boring
external radiation. These activities indicated that no haz-
ardous environmental effects occurred as a result of NRTS

operations.

5.4.1.5 Wespons Tests

A monitoring program was conducted in connection with weapons
tests in the Pacific and at the Nevada Site in cooperation

with the Division of Blology and Medicine. Samples were

56«
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Month
April
My

June
July
August
September
October
November

December

collected at a station in Idaho Falls end at Central Facilities
area of the NRTS. Samples were collected and evaluated on &
daily basis starting on April 8 and continuing through Decem-
ber. Air samples were collected and evaluated according to

the recommended USPHS method in use on & nationwide basis.
Fallout results were cbtained by visual inspection of auto-
radiographs of sticky paper collectors which had been placed
in the field over a 24-hour period of this program. The

results are summarized in Table 5.1.

Table 5.1 Fallout Monitoring Program

Filter Readings (uuc/m3) Particles (No)
Idaho Falls ' CFA ~ NRTS Idaho Falls

Ave. High ILow Ave. High Low Ave. High ILow
T 16 3 17 60 L l 5 0
10 17 5 19 37T 10 3 25 0
10 1k L 11 25 5 3 9 1
9 12 p) 15 30 7 p 25 1
9 15 6 13 23 7 6 26 1
8 11 L 10 6 L 19 1
82 1090 6 315 L7160 8 - * 2
16 51 7 27 51 7 12 100 1
10 16 6 26 83 9 - - -

*Ssturated (particles too numerous to identify individually) on 10/15,

10/16, 10/25, 10/26, 10/27 and 10/28.

The correlation between the fallout accumulation on the filter
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and fallout plates is obvious.

Gamme radiation was measured during the period by surveying an
area of approximately ten square feet at a height of three feet
above the ground. In no instances were readings in excess of

previously determined background levels, indicating no reported

exposure to the populace.

5.4,2 Shipments
Approximately 1007 shipments were made from the NRTS. Inspec-

tion of the shipments was conducted on a non-routing basis.
All outgoing shipments were inspected for compliance with regu-
lations. Six incoming shipments were found to be in violation

of regulations or had been dameged while in transit.

5.4.3 Waste Management

During the year, & supplement to the ID Manual Chapter 0500-7
was developed and published for the purpose of establishing
policy and procedure and delegating responsibility for the dis-

charge of waste at the NRTS.

5.4.3.1 Liguid Waste

During 1958, approximately 650,000,000 gallons of water contain-
ing an estimated 3,600 curies of radioactive isotopes were dis-
charged to the environment. Approximately seventy-five percent

of the radioactive materiel was of less than ten-day half-life.
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A cooperative program continued with the U. S. Geological
Survey for the purpose of determining the flow patterns and the
rate of movement and dilution of discharge waste. Under this
program two monitoring wells were completed near the Chemical
Processing Plant (ICPP) during April and June, bringing the
total to fifteen. Seven hundred and ninety-ocne water samples
were collected from these wells during the year as part of our

monitoring program.

A tracer study using fluofescein dye and a "slug" amount (10
tons) of common salt was initiated during October for the pur-
pose of determining the rate of movement of the underground water.
The dye was detected in four wells at distances up to 900 feet.

A mximum rate of movement of approximately 100 feet per day

was indicated. The salt was not detected in the monitoring
wells, probably due to the fact that the amount which was
introduced was insignificant in comparison to the amount which
has been discharged routinely from the water softening process

over the past years.

On December 9, 1958, an unidentified source at the CPP began
discharging liquid waste at levels which averaged ten times P
the maximum permissible concentration for Strontium 90, in
addition to other fission products. Traces of this material
began to appear in the monitoring wells at a distance of 700

to 800 feet on December 15 which substantiated the flow rate
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as determined by the dye tracer.

Four hundred fifty-four water samples were collected from
production wells on the NRTS and 225 from wells and springs
located across the Snake River Plain south and west of the NRTS.
Analysis did not reveal radioactive or chemical contamination

as a result of operations of the NRTS.

5.4.3.2 Solid Waste
Approximately 9000 cubic yards of solid waste, containing ap-
proximetely 10,000 curies of activity was disposed of in the

NRTS burial ground.

The size of the burial ground was increased to 89»a¢res by the
enclosure of an additional sixty-five acres. The opérational

cost of the burial ground was approximately $10,000, sixty-one
percent of which was labor cost, thirty-seven percent equipment

cost and two percent miscellaneous materials and services.

5.4.3.3 Atmospheric Waste Discharge
It is estimated that approximately 145,000 curies of gaseous

and particulate material was released to the atmosphere during
1958 as a result of routine operations at the NRTS. Over
seventy-five percent of the isotopes had a half-life of less

than two hours.

-60-
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5.4.4

5.4.5

5.5

1187362

Design Review

Approximately sixty sets of design drawings and specifications
and project proposals were reviewed by the Branch and comments

applied in regard to radiation protection requirements.

Emerggncyruonitoriqg

During the year, a plan was developed for handling nuclear
emergencies under the National Radiological Assistance Plan,
and eight planning and training meetings were conducted. Three
of the sessions were field exercises. The plan of action was
published in draft form. Response was made to two incidents,
one in the vicinity of Grand Junction, Colorado, and the other
near Roberts, Idaho. The Colorado incident occurred on June 20,
1958 when a truck carrying a shielded capsule of radium and
beryllium used for well logging left the highway and slid into
the Colorado River. The source was recovered intact without
radioactive consequence. The Roberts, Idaho incident occurred
on November 12, 1958, when an AEC truck skidded off the highway.
Investigation revealed that radicactive material was not in-

volved as previously reported.

FUTURE PROGRAMS

Tentative plans as applicable to the different phases of the

work are as follows:
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5.5.1 Environmental Monitoring

This phase of the work has become somewhat routine, which is
cause for concern and reason for evaluation. It is possible
that some techniques and procedures have outlived their useful-
ness and need to be improved, changed, or discontinued. It

is the intent of the Branch to continue to improve methods,
obtain better equipment, and discontinue procedures which fail

to justify themselves.

5.5.2 Shipments

It is the goal of the Branch to prepare and issue a revision
to the IDO Administrative Manual which will set forth responsi-
bilities and procedures for the handling of radioactive ship-
ments in a clear and concise manner. It is hoped that by so
doing confusion and administrative procedures may be reduced.
Regulations, standards, and procedures need to be unified
throughout the industry, and it is the goal of the Branch to
develop a greater degree of coordination with otherrsites in
this respect.

5.5.3 Waste Management

Improvement and progress was made during 1958 in the manage-
ment of the radioactive waste by the development of standards
and regulations. Implementation and improvement in this work

remain to be accomplished.
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5.5.4

5.5.5

187364

As the activities at the NRTS increase, the need for specific
information in regard to underground hydrology and the move-
ment of radioactive isotopes through the earth mantle also in-
creases. Plans for 1959 include ten wells and further studies
in the vicinity of the ICPP and, if possible, the initilation

of a program in connection with the seepage pond at the MIR.

A considerable portion of the man-hours available to the
Branch have been utilized in the routine management of solid
waste. It is the intent to reduce this workload, if at all
possible, by more efficient methods. While the cost of solid
waste disposal at the NRTS compares very favorably with other
installations,we believe that it is still excessive and studies

are planned in an effort to make a further reduction.

Design Review

It is expected that this work will continue in direct propor-
tion to the planning and design of new installations. This
work supplements the inspection activities, and no changes are

anticipated or recommended.

Emergency Assistance

With the development of & plan and organization, it is felt

that the main effort will be a matter of developing and main-
taining efficiency through a training program. Of particular
concern in this regard is the development of a capability for

contingencies involving weapons.
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5.5.6 In-Service Training.

Progress in the field of nucleonics is always ahead of the
individual or group of.individuals; therefore, the problem
of keeping abreast through training will always be with us.
It is the goal of the Branch to conduct and sponsor as much
training as will be possible without interfering with responsi-

bilities of the assigned workload.

Bl
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CHAPTER 6

ECOLOGY

K. R. Freanch, Branch Chief

6.1  GENERAL PROGRAM AND PURPOSES

The Ecology Branch program consists of two types of work:

(1) envirommental moritoring. (2) special studies.

The main purposes of “hec environmental monitoring program are:
(1) to determine the presence, distribution, and concentration
of radionuclides in the flora, fauna, and soils of the National
Reactor Testing Station and adjacent areas, (2) to relate when-
ever possible the radiocactive contamination to the responsible
operation, and (3) to develop methcds of estimating environ-
mental contamination from scheduled operations and the metecro-

logical regimes.

The purposes of the special studies are: (1) to determine the
effects of radionuclides on plants, animals, and soil organisms
and their subsequent ecological relationships, (2) %o develop
better methods of assessing the radiocactive contamination
present in the natural environs, (3) to develop methods of pre-
dicting the deposition, concentration and cycling of radio-

nuclides through ecological erviromments and food chains.

Both the environmentel monitoring and research programs were

66~
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carried on in the laboratory and the fleld throughout the year.
The environmental monitoring program was carried out mainly in
conjunction with scheduled and nonscheduled releases from re-

actors, processing plants, and field tests. The research pro-
gram utilized wherever and whenever possible the soils, plants,

and animals in contaminated areas.

'The magnitude and scope of the program are indicated by the
data in Table 6.1 which contains the number of field samples

collected and analyzed.

Table 6.1 Field Samples Collected and Analyzed in
Support of NRTS Operations

Operation Jack Dutch Vegetation Soil Milk Cattle Total

Rabbits Rabbits
IET - I-2 229 , 210 229 668
IET-Boot 33 163 pRIY 340
IET-incident 11 o 20
CPP-Rala 267 ‘ 308 387 962
CPP-FECF 10 48 5k 112
FPFRT 22 T2 425 52 67 638
13l5tudies 55 62 117
Borax 7 20 27
Controls 7 26 L0 143
TOTAL T11 134 1209 106 827 Lo 3027
~67-

1181368



6.2

SUMMARY OF MAJOR PROGRAMS

6.2.1 General Methods

6.2.1.1

6.2.1.2

6'2'1.3

6.2.1.4

Vegetation: Most of the vegetation samples were sagebrush
leaves which are available throughout the year. Samples
of grass and alfalfa were collected in conjunction with the

monitoring of milk.

Animals: Jack rabbits were collected for all operations;
small memmals were collected for the Fission Product Field
Release Test (FPFRT~I). Organs and tissues of antelope,
coyote, deer, and badger were collected offsite and onsite for
other purposes than operationsl monitoring. These were eithef
taken during the hunting season or were accidental road kills.
Thyroids were obtained from nearly all the animals collected
and analyzed for I-131. I@_.;gsle samples were analyzed for Cs-
137. In some cases, kidney, heart, stomach contents, scalp,
lung, and tracheae were analyzed for gross gamma activity.
Bone samples ware taken from a small per cent of the animals

for Sr-%90 analysis.

Soil: Surface and subsurface soil samples were collected on
IDO Grid No. 3 for the FPFRT-I test and on the FECF grid. The
samples were anzlyzed for gross gammsa activity and gamma spec-

tra were run on selected samples.

Milk: Creameries supplied samples of milk from individual
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farms., Some samples were obtained directly from farms. The
detection level of I-131 when counting a 50 ml sample was
1 uuc/ml. In addition the Branch purchased two goats to be

used as mobile iodine milk monitors.

6.2.1.5 Analyses: Gross gamma counts of all vegetation, animal, soil
and milk' samples were made in a well-type scintillation
counter, Gamma spectra of some samples were made with a 256

channel analyzer.

6.2.1.6 Location: The presence of sagebrush and jack rabbits through-
out onsite and offiste areas permitted great flexibility in
arranging sampling arrays for various types of releases. For
the Boot, FFFRT-I, and Fuel Element Cutting Facility (FECF)
releases, fixed grids were used to obtain systematically
located downwind sampling locations. In the above three op-

erations samples were alsc collected at off-grid locations.

6.2.1.7 Time of Sampling: For determining the fallout or the deposi-
tion pattern of a single release or specific operation; back-
ground sagebrush leaves and Jack rabbit thyroids were collected
imedia.tely before the release., Sagebrush samples were usually
collected immediately after the release. Jack rabbit thyroids
were usually collected 8-12 days after a release when the I-131
level was in equilibrium. Jack rabbit thyroids were collected

pericdically for the operations whose fallout was present
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throughout most of the year (Rala) or for an extended period of

time (IET).

6.2.2 Operations

6.2.2.1Initial Engine Test (IET) Tnsert II

The gross gamms activities of the offsite control sagebrush
samples (Table 6.2) declined continucusly during this test.
The activities of the sage samples collected during and after
a daily Insert II release are presented in Table 6.3. These
samples were collected in areas having high air activity. The
activity levels of sagebrush samples during the first 2 months
of the Insert II tests was higher than the offsite control
levels. Between February 22 and March 6 there was a signifi-
cant increase in the activity of sage samples collected in
areas of high air concentration. This increase was correlated
with & subsequent increase in I-131 activity in Jack radbbit

thyroids collected in the same ares.

During Insert II, the I-131 activity levels in the thyroids of
offsite "control” rabbits from Taber (Table 6.4) declinéd
steadily. The correlated rise and fall of I-131 activity in
Insert IT jJack rabbit thyroids with Insert II operation is
shown by the data presented in Table 6.5. An overall dep-
osition pattern of the I-131 activity in jack rabbit thyroids

for the entire operation is plotted in Figure 6.1. The
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curves and time periods show that as the operation proceeded, the

deposition area for each level of activity increased.

Table 6.2 Gross Gamme Activity of Offsite (Taber)
Sagebrush Samples for Insert-II Operation

Date c/m/g Date c/m/g
10/17/57 360 2/11/58 29
0
10/27/57 188 52
11/ 8/57 226 2/28/58 37
38
1/ 2/58 10k 45

99
87 3/13/58 182
1/16/58 71 39
59 1k9
67 169
1/29/58 81 3/20/58 50
78 60
73 67

-71-
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Teble 6.3 Gross Gamme Activity of Insert-II Sagebrush Samples.

COUNTED 24 HOURS AFTER

Total No. Location of Highest Range in
of Samples From STACK. c/m/g

Date Collected Direction Distance (mi.) Highest-lowest
12/11/57 6 NE 2.0 184 100
23 L NE 1.5 168 143
26 9 ENE 5.0 220 99
30 13 175 T2
1/ 4/58 16 139 67
5 13 SW 1.8 122 62
7 13 SW 1.5 132 57
10 8 N 6.0 160 102
12 13 WSW 1.1 113 75
13 8 NE 6.0 159 73
1k 9 N 6.0 135 Th
19 28 NE 5.0 165 55
21 38 N 2.5 161 65
22 13 N 2.5 303 47
23 13 WSW 7.0 125 39
25 13 N 6.0 163 80
26 8 SW 2.0 ok 57
1/29-30/58 9 N 6.0 1h7 62
2/ 8/58 16 SW 1.k 18k 41
9 19 Nw 2.5 104 50
13 7 NNE 5.5 114 59
15 6 SW 1.8 91 66
16 6 89 53
19 6 Ssw 1.7 106 56
20 8 SW 1.7 98 56
22 22 WSW 1.1 266 55
23 12 s 2.0 189 71
2k 30 N 6.5 419 ok
25 10 ENE k.5 940 213
3/ 2/58 6 s 1.5 295 140
3 2 ESE 2.0 705 135
b 2 15k 120
5 6 NNE 5.0 485 126

6 1 538
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Table 6.4 I-131 Activity Levels in Jack Rabbit Thyroids Collected
at Offsite Control Locations, During 1958

Date Number Location Mean Highest
11/20/57 3 Taber 1,489 2,222
1/ 2/58 3 " 1,398 2,587
1/16/58 3 " 1,708 2,331
1/29/58 3 " 1,828 2,789
2/11/58 3 " 889 1,337
2/21/58 L " 533 764
2/28/58 3 " 431 597
3/ 5/58 3 " 349 549
3/13/58 3 " 2,967 3,419
3/20/58 3 " 2,956 3,59
3/21/58 3 " 10,840 11,568
4/ 9/58 3 " 16,169 34,317
L/23/58 3 Arco 4,201 10,239
s/ 2/58 3 Blackfoot 433 1,054
5/ 9/58 3 Taber 699 1,646
6/ 5/58 3 " 4,766 7,310
6/20/58 3 " 2,929 5,077
6/27/58 3 " 2,822 i,883
8/ 6/58 3 " 3,461 4,590
8/21/58 3 " 3,302 5,382
9/ 4/58 3 " 1,039 1,k86
10/ 1/58 3 " 20l 336
10/20/58 3 " 10,134 13,003
10/28/58 3 " 12,231 16,252
12/ 3/58 3 " 1,788 2,195
12/31/58 1 " 200

11871374



Table 6.5 I-131 Activity in the Thyroids of Jack Rabbits Collected
in the IET Deposition Area.

Collection  Number Activity in a/m/g of Thyfoid
Date of of Animals Collected on Indicated Dates
Animals
Average Lowest Highest
11/26/57 12 3,333 735 8,520
12/11/57 8 1,210 325 2,452
12/23/57
1/4/58 6 1,238 625 2,523
1/15/58 3 908 282 1,386
1/22/58 11 1,613 203 2,780
1/27/58 1k 3,096 252 12,714
1/30/58 8 1k,995 2,672 35,231
2/3/58 17 5,063 Lo2 18,731
2/6/58 1k 5,295 1,078 15,028
2/10/58 8 5,180 693 9,162
2/17/58 11 17,087 7,463 29,745
2/2L/58 9 39,772 3,287 105,910
2/26/58 15 16,211 3,063 49, 6k
3/6/58 11 83,959 20,71k 2k2,960
3/17/58 13 88,839 20,450 293,700
3/21/58 15 49,08k 11,330 136,816
3/24/58 26 18,76k 3,192 81,998
L4/10/58 12 . 23,789 6,779 91,751
L/22/58 5 5,468 1,199 10,868
4/23/58 11 8,473 1,973 18,251
TOTAL. .229
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Semples were obtained from 31 farms in the IET fallout area
between December 27, 1957 and March 31, 1958. OFf the 229 sam-
ples, only 2 had detectable I-~131 activity. These were well
below the maximum permissible level for I-13l1 in water, a

velue which we use as a guide for milk, or 3 X 10=2 uc/ml.

6.2.2.2 IET Boot Test

Pre-release and post-release samples of sagebrush, jack rabbit
thyroids, end milk were collected onsite on IDO Grid No. 4 and
offsite along Highway 28, and in the Monteview area. Green and
dry grass and alfalfa samples were also collected. Samples of
milk were obtained from two goets which were pastured in the

fallout area before and after the release.

The activity deposited on sagebrush from the Boot release was

below the detectable limits of the sampling method employed.

Green grass and alfalfa samples were collected because of the
lov surface contamination on new growth, their availebility in
the agricultural areas, and the possibility of establishing a .
relationship between the depositions on sagebrush and on pasture
vegetation. ‘'Te activity varied from 4 to 90 counts per mimute
per gram. The activity of alfalfa samples in the deposition
area, 3.5 to 5.5 miles west of Monteview was slightly higher

than the activity of samples adjacent to this ares.

The highest jack rabbit thyroid activity was over 18,000

, ~76- .
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d/m/g. Thyroid activity decreased with distance from the source.

I-131 activity was nct detected in any of the 86 samples of cows'
milk collect2d in an arc from Terreton, Monteview, Reno Ranch
to Howe. At a locatior approximately eight miles from the
source, I-131 activity was detected in the May Uth and 5th milk

of one gost. The other animal refused to eat at the time.

6.2.2.3 November 18 Incident at ANP: The analysis of the gamme spectra
of the sagebrush semples collected 1 mile SW of IET gave the
follovirg sctivity in d/m/g. I-133 - 8.1 x 10%, I-131 - 1.5
x 10%. The activity in & jJack rabbit thyroid from the same
location was 2.2 x 107 d/m/g. Assuming a ratio of l:l for
I-131:1~133, the dose %o & rabbit thyroid was about 5 rads.
Mo activity was detected in milk samples collected November 2l

from 2 farms in the Howe area, 15 miles WSW of IET.

6.2.2.4 ICPP Rale Releases: The dates of the Rala releases (acid drops)
are listed in Table 6.6. I-131 is released from the CPP stack
at other times than the pericd of the "acid drop". In the
Rala monitoring program jack rabbit thyroid I-131 activity and
sagebrush gross gamma activity were used to obtain esuimates of
the activity deposited iz an area during a specific release and

the overall deposition ar=a for the Rela releases.
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Table 6.6 I-131 Activity levels in the Thyroids of Jack Rabbits Col-
lected for the Monitoring of the Rala Operations

Mean I-131 Activity (x 103 d/m/g) in the Thyroids
of Jack Rabbits Collected on Indicated Date and
in Indicated Downwind Direction and Distance

from CPP.
Dates NE_ SW
Release Collection 1.0 2.0 L.o 8.0 |[l1.0 2.0 "L.0 8.0
_date _Miles , Miles
11/27/57 1/3/57 5
1/6/58 1/17/58 48
1/29/58 27
2/11/58 35 37 17 56 7 10
2/12/58 2/19/58 167 10 29 14
2/21/58 39 U7 21 18
3/4/58 107 66 29 18 114 208
3/10/58 53
. 3/13/58 3/26/58 334 248 69 709 246 93 92
L/1/58 b7k 51
4L/16/58 15k 13 50
4/16/58 4/30/58 245 18 83 16 12
4/30/58 5/28/58 279 189 17 13 25 32
5/28 & 6/1? 6/6/58 534 81 1h8
8/L/58 8 6 1 10 N 5
8/6 & 8/1] 8/22/58 41 12 |
9/18/58 9/30/58 22 6 L 3 N 2
10/7/58 12 1 4
10/8/58 20 68 22 6
10/12/58 10/21/58 3. 21 1 36 25 12
10/22 & 23| 10/23/58 15 20
10/27/58 26 122
10/29/58 35 115
10/31/58 31 101
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Table 6.6 gives the dates of Rala releases and the I-131
activity levels in Jack rabbit thyroids before and after each
release. Rabbits collected on the same date as the release

were collected before the release, except on October 23 when

thyroids were obtained 6 and 12 hours after the two releases

1181380

of October 22 and 23. The data in Table 6.6 show the buildup
and decline of I-131 levels in relation to the dates of the
Rela releases. In general, the highest activity was obtained
one to three miles from the stack. Thyroids collected NW and
SE of CPP also displayed the same I-131 activity level gra-
dients with distances from source. In the NW and SE sectors
at similar distances the activity levels were not as high as

in the NE and SW sectors.

The March 13 release was sampled in all L4 sectors and gave

isodose lines following an elliptical pattern. On Merch 13,
because of high levels 8 miles SW of CPP, thyroids were col-
lected 16, 20, and 25 miles SW of CPP. The mean activity at

16 and 20 miles were respectively 1.4 x 10° and 9.3 x 10“

d/m/g. The 25 mile sampling line extended from 180 through

220 degrees. The mean activity for 13 thyroids was 5.1 x 103.

During the May 28 release, aircraft monitoring detected gamma
activity in the vicinity of Mud lake, 25 miles NE of CPP.
On June 9, thyroids were obtained from jack rabbits collected

along a 20 mile sampling line from ANP to a point 9 miles



east of Mud Iake., The highest I-131 activity was observed in
thyroids from Circular Butte (9150 d/m/g) and Mud Iake (10,900
d/m/g). The I-131 activity decreased westward from Circuler

Putte and eastward from Mid Iake.

Offsite "control" rabbits were collected at Teber (20 miles
SSE of CPP) 24 times during the year, once at Arco (20 miles

W of CPP) and once at Blackfoot (35 miles SE of CPP). I-131
levels at the three offsite locations were utilized as con-
trols for onsite operations. However, the data in Tables 6.6
and 6.4 indicate that the rise and fall of the I~131 activity
in Taber thyroids coincided with the rise and fall of the I-131
activity in onsite thyroids. The increased I-131 activity in
October is attributed to weapons test fallout. From the com-
paratively low levels of activity in Teber thyroids during the
year, it may be concluded that very little of the onsite I-131
activity in thyroids, except during October, resulted from off-

gite sources.

Sagebrush samples were collected along downwind sampling lines
before and after a mmber of Rale releases. The increased
activity of post-release samples over pre-release samples was
taken as a measure of the activity deposited by the particular
release. In a few releases.thus monitored, the gross gemma
activity deposited was observed at locations and distances in

agreement vith meteorological conditions during the release.

-80-
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The gross gamme activity of green grass samples from pastures
in the Mud lake area (Rala - May 28) exceeded slightly the

backgrcund levels.

I-131 activity was detected in 14 of 32 milk samples collected
from ferms in the Mud ILake area (Rela - May 28). None of +the
activity levels exceeded the MPC for milk (3300 4/m/SO ml).
This figvre 1is based uporn thz MPC for water. I-13l activity
was not detected in ary cf the cther offsite Rala monitoring

milk samples.

6.2.2.5 Fuel Flement Cutting Facility Incident
During the evening of October 29-30, fission products were

released to the atmosphere from the Fuel Element Cutting Fac-
ility. During the releese the wind direction was mainly from
the NW. A permanent sampling grid consisting of 2 sampling
lines E-W and N-S was laid out south of the CPP fence (Figure
6.2). The grcss gemma activities of the sage and solil samples
collected at 21 of the S50 stations are shown in Figure 6.2
and indicate that the mejor fallout was within a 1/ mile of
Building 603. Gamma spectra of sagebrush samples indicated
that about 90% of the activity was due to Ce-llil, 5% to Zr-
Nb-95, 5% to Cs-137. Gemma spectra of jack rabbit muscle,
stomach and colon contents showed the presence of Cs-134 and
Ru«103, in addition to the above. Tryroid I-131 and muscle

Cs~137 in jack rabuoits collected in the FECF fallout area are

-81-
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presented in Table 6.7. 'The high I-131 ectivity on November 3
is attributable to the Rala release on October 23. The decline
of Cs-137 activity with time suggésts that Cs«137 activity on
the vegetation was being removed by rain, snow or wind. Gemma
spectra of rabbit furs were similar to the spectra of GI tracts,
suggesting that the fur may be an important source of ingested

_nuclides.

No gamme activity was detected in the leachates from treating
undisturbed soil cores (1-3/4" dismeter x 2-1/2" long) with
50 ml of 1120 or 0.1 NHCl. #About 5-10% of the activity on
sagebrush was soluble in distilled water and L0% was soluble

in 0.1 NHCl.

Further Ecological studies cf animals and plants on the FECF

grid are planned.

6.2.2.6 Fission Product Field Release Test (FPFRT-I)

Samples of the natural vegetation were collected at statioms
along the 100, 200, 400 meter arcs before and after 7 of the

9 releases and the activity levels were graphically plotted.

During release No. 7, 46 flats of wheat and rye seedlings were
exposed on the 200 and 40O meter arcs. Significant differences
between the deposition on sage, wheat, and rye were not ob-

tained.
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Table 6.7 Thyroid I-131 and Muscle Cs4l37 Activities in Jack
rabbits From the Fuel Element Cutting Fecility Grid

d/m/e/
Date 1-131 (thyroid) Cs=137 (muscle)

122,789 £ 1,632

11/3/58 106,283 £ 1,483
12/18/58 7,772 £ 495 ™ £ T
21,799 £ 561 Y13 £ 7
12/30/58 4,695 £ 277 193 £ 3
1/14/59 972 ¢ 222 W b 2
2,038 £ 263 s £ 7
1/23/59 2,261 f 337 374 3
1,787 F 248 25 F 2

-Slia
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The heads and ears of Dutch Rabbits in restraining cages were
exposed to releases 1, 2, and 3. During each release two
animals were kept in the collection vehicle for controls. Gam-
ma spectra of scalp, ears, lungs and trachea indicated that
Cs=~137 was the major contributor toc both external and internal
contamination. No consistent relationship could be found be=-
tween the external and interral contamination of the same

animal.

Three species of small mammals were trapped on October 2 at
stations on the 200 and 400 meter arcs. 'Thyroid I-131, muscle
Ce-137, and GI tract gross gamma activities are presented in
Table 6.8. Organ activity levels appeared to be roughly proe-
portional to the size of each species. The locatlions of the
animals with detectable levels of activity in one or more
organs were .in agreement with +the deposition patterns of the
FPFRT-I releases. For futurs studies of the effect of the
residusl contamination orn the IDO Grid No. 3 on small mammel
populations, a permanert trapping grid was staked-out in an
area bounded by the 200 and 400 meter arcs and the 30 and 60

degree stations.

The I-131 activity in the thyroids and the Cs~137 activity in
the muscle was determined in animasls collected on IDO Grid No.
3 from August 1 to December 3. The highest thyrold I-131 activ-

ity ever observed in NRTS Jack rabbits was observed in two
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Table 6.8 Radionuclide Activity in the Organs of Three Species of
Small Mammals Collected on IDO Grid No.3 on October 2, 1958

Dipodomys S Kangaroo Rat )

. I-131 Cs-137 Gross Gamma
Location d/m/g 4/mw/g c/m/g
Arc-Sta Thyroid Muscle G. I. Tract

200~5 2,500 120 190
200-13 13,450 220 470
200=17 3,150 100 80
200-27 3,960 0 140
200-33 1,550 0 0
200-53 270 o 0
200-55 180 o] o}
200-59 620 0 0

Eutamias (Chipmunk)

I-131 (Cs=-137 Gross Gamma
Locetion d/m/g d/m/g c/m/e
Arc-Sta Thyroid Muscle G. I. Tract

200-43 2,480 o] 230
Loo-7 3,460 120 320
Loo-25 120 o} 0
LoO =41 620 0 0
400-53 0 0 0

Peromyscus (Deer Mouse !

I-131 Cs-137 Gross Gamms
Locatior d/m/g d/w/g c/m/g
Arc-Sta., Thyroid Muscle G. I. Tract

200-1 230 0 260
200-25 1ko o} 0
200-29 170 0 0
200-39 0 0 0
400-~9 150 80 120
400-13 330 0 220
L00=-17 0 0 o]
Loo-21 1,160 o) 0
Loo-23 90 o} 0
400-37 o) 0 0
L400-55 0 0 0
400-57 0 o} 0
36

1181381



animals collected on September 10. Their mean I-131 activity
was T.T X 100 d/m/g. Cs-137 activity was detected only in jack
zjva.“;b-if;;giiected within 4OO meters of the release point. An-
imals with high thyroid I-131 activity also had detectable
muscle I-131 activity. The two types of muscle activity were

measured and distinguished with the RCL 256 channel anslyzer.

The residual soil cortamination on IDO Grid Fo. 3 from FPFRT

releases was assessed from samples collected on October 15, 17,
and 27. The gross gamma activities per square foot of surface
soll at stations on the first 4 arcs are shown in Figuwre 6.3.
The gamma spectra of a selected group of soil samples are pre-

sented in Table 6.9.

M1k samples were obtainasd from farms in the downwind path of
releases, As predicted, no detectable activity was observed

in any of the samples.
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Table 6.9 Gamme Activities of Five Nuclides in Soil Samples from
IDO Grid #3, Collected October 15 and 17, Analyzed
Qctober 27 and 30.

Gamma Activity per £t2 (x 105 d/m) of indicated

Location Nuclide and Sample _
Arc-Sta. Ce 1-131 Ru-103 Ce-137 M-k
100-1 0.62 1.00 8.37

100-10 8.00 8.2k 20.90
100-30 1.81 2.70 6.60 2.03
100-60 0.08 2.59

200-350° 2.5

200-10 4.13 47.54 89.08
200-30 6.95 0.92 2.1 1.01
200-40 4.30 0.04 0.03 1.1 1.03
400-10 1.9% 6.43 10.9k
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6.3

SPECIAL PROJECTS

6.3.1 Tmproved Techniques for Environmental Monitoring
6.3.1.1 Methods of Small Mammal Population Analysis:

6.3.1.2

Four different grid arrangements for live trapping small mammals
were compared for purposes of estimating the small mammal pop-
wlation. The objective was to determine the best method to be
used in long term population studies of small memmals in con-
taminated areas. Four grid arrsngements were established in-
corporating different grid size, trap density, trap mumbers,
and trapping time. The capture-mark-recapture method was used.
The resulting population estimates were compared statistically
and data were plotted graphically with respect to total numbers
and number retrapped by method, species, and time., The results
indicate that a grid of 225 traps spaced ten meters apart and
activated for three successive nights gives e fairly good pop-

ulation estimsate.

Methods of Plant Commmity Analysis:

In an area of approximately five acres with uniform vegetation
c§ver a comparison was made between three methods of analyzing
the plant community. The three methods were: (1) a square
guadrat 5 meters on a side, (2) a rectangular quadrat 1 meter
by 25 meters, and (3) two 50 foot line transects with 20 sub-
plots 0.3 by 1 meter. Ten square quadrats, ten rectangular

quadrats, and thirty line transects were established at random
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in the five acre area. Density, frequency and coverage of the
plant species were determined in each sample. The results ob-
tained bty the three methods were compared by the analysis of
variance method. The methods were found to give comparable
results with the exception of the data on frequency. The
methods were paired and compared by means of the "t" test,

' which indicated the line transect method was different from the
other two. An examinstion of the date provided the explamstion
that in the use of smaller plots, the resulting frequency fig-
ures were shifted to a different region of the scale, glving
different numbers that were being compared, though these num-
bers were perfectly valid when compared to figures gathered by
the same method. The general conclusion is that the three
methods provide equally valid results in the commmnity where
they were applied. The line transect and sub-plot method,
being the easiest and most rapid method, is therefore chosen

as the standasrd procedure.

6.3.1.3 Methods of Sampling Sagebrush
The objective of this study was to determine the factors af-

fecting the variability of the gross gamma activity of sage-
brush samples collected at the same location or station. 'I.'ae‘
following factors were studied: (1) leaf: stem ratio (2) mois-
ture content (3) floral development (4) upwind or downwind side

of plant. Sagebrush samples for the above comparisons were

-91-
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6.3.1.L

collected during fugust on the IDO Grid No. 3 and had been ex-
posed to FPFRT-I releases. The amount of activity deposited
on sagebrush appeared to be & function of the exposed surface
area. The exposed surface area is not always proportional to
fresh or dry weight. Because of their lower surface: weight
ratio than leaves per unit weight, stems contained less activ-
ity per unit weight than leaves. Samples from the upwind side
of plants contained sbout 25 per cent more activity than samp-
les from the downwind side of plants. The variation in activ-
ity between samples did not decrease when the activity was
calculated on a dry weight basis. Evidence was obtained that
leafy sagebrush twigs with flowers and flower buds had less

activity per unit weight than twigs bhaving only leaves.

Jack Rabbit Biology

Home range or feeding area of a Jack rabbit: This study was
initiated in 1956 to determine the feeding area of a jack rab-
bit and therefore the area affecting the I-13l activity level
in its thyroid. T date, 547 have been tegged, 55 were re-
captured, and 126 were shot. With one exception, all tagged
enimals were retaken within 1/2 mile of the point of original
capture. The exceptional rabbit tagged in 1958 near NRF was
retrapped by a farmer at Taber, 35 miles from the point of the

original capture. In 1958, 156 jack rabbits were tagged.
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6.3.2 long Range Ecological Studies

6.3.2.1 FPlant Ecology:
Approximately twenty new permenent vegetation study plots were
added to the 150 previously established plots. Coverage, density
and frequency data were gathered by line intercept and quadrat
methods. The new plots were located near the following instal-

lations: EBR II, TREAT, SPERT III, and SL-1 (ALPR).

6.3.2.2 Soil:
Soil monoliths (samples of the complete soil profile) were col-
lected in eight different soil types. From each of the lo-
cations samples of each horizon were collected for physical and
chemical analysis. Volume weight determinations were made on

84 samples.

6.3.2.3 Radionuclides in Native Vegetation:
A total of Tl vegetation samples from different species of
plants and various locations were submitted for éna.lysis on the
RCL 256 channel analyzer. Quantitative estimates of the major
contributors to gamma activity will be compared, as far as pos-
sible, with background vegetation data collected in 1950. These

results will remain on file for future comparison.

6.3.3 Jack Rebbit Metsbolism Studies

Investigations of iodine metabolism in jack rabbits were con-

ducted for approximately one montk beginning mid-August. The
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objectives were to repeat previous experiments for verification
of results and to determine seasonal variation in thyroid func-
tion. 'The experiments were designed to show: (1) how much of
the ingested iodine reaches the thyroid, (2) the effective helf
life of iodine in the tyroid, (3) the shape of a curve repre-
senting the changes in esctivity in Jack rabbit thyroids result-

ing from deposition cf radioactive iodine on the food supply.

Fifty-seven Duteh rabbits were provided with feed that had been
contaminated with radiocactive iodine. Two were sacrificed daily
to determine activity in the thyroids. Five Dutch rabbits were
provided with a singal oral dose of radiocactive iodine and each
was counted daily in the in vivo counter. ne hundred forty-
one Jack rebbits were trapped in the field, fed a known dose of
radioiodine, marked and released. Fifty-five of these were

recaptured and their thyroids examined for radioiodine content.

The results indicate that there is a decided seasonal difference
of thyroid activity in rebbits. In summer the jack rabbit thy-
roid receives 15% of the ingested iodine, in winter almost 30%
goes to the gland. The effective half 1life of I-131 in the
thyroid is approximately 2.5 days in summer and probably less
than 2 days in winter. There were similar differences, though
slight, for Dutch rabbits kept at warmer or cooler temperatures.

The results also enabled the comparison of buildup and decay of

L181385



thyroid activity from conteminated feed with the theoretical

derived curve of this situation, a comparison that was very

favorable.

6.3.%4 Special Studies

1.

1181396

The relationship between the I-131 activities of pasture
grass and goat's milk: Two goats having no detectable
I-131 activity in their milk were pastured for 6 hours

per day for 2 consecutive days, April 17 and 18, in en
area 1 mile NE of CPP in which the I-131 activity of the
green grass was 1 X 1074 uc/g. The mean I-131 activity in
the milk of the two goats at the end of the second day of
pasturing was 4.0 x 1072 uc/ml. The increase and decline
of the I-131 activity in the milk of one goat is shown in
Figure 6.4. The detection limit of the analysis was 1.5 x
10-6 uc/ml. This result suggests that low levels of I»131
on pasture grass could be readily detected in goat's mllk

and that goats might be used to monitor pasture areas for

I-l3l .
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6.4 Routine Operations

6.4.1 Noxious Weed Control

During 1958 a total of 2425 acres was plowed and reseeded to
Crested Wheatgrass according to Bureau of land Management speci-
fications. This brings to 3420 acres the amount of NRTS land
that has been treated in this manner in an effort to check the
spread of Halogeton. The work was conducted in the south and
southeast portiong of the site, where scattered small infesta-

.tions of the weed occur.

Further attempts to check the spread of the weed by spraying
were conducted by four men from the labor pocl, under Ecology
Branch direction, who sprayed isolated patches of Halogeton
with 2, L-D over a six week period during the spring and early
summrer, the time most favorable for killing the weed with this

herbicige.

In the fall of the year a test was made of a new herbicide which
may be effective against Halogeton. The active ingredient is
trichlorcbenzoic acid. Thirteen plots of Halogeton were se-
lected for the test and five as controls. The test plots were
sprﬁyed at the rate of approximately 4 1lbs/acre. A total of
approximately 25 acres was treated. All plots were photographed

from a marked position.
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6.4.2 Predatory Animal Control

6.5
6.5.1

6.5.2

Personnel of Predator and Rodent Control Agency, U. S. Depart-
ment of the Interior, Bureau of Sport Fisheries and wildlife,
established trap lines on the site for coyote control. Eleven
coyotes and eight bobcats were collected. They contiﬁued the

use of winter poison bait stations, as in previous years.

FUTURE PROGRAMS

Extension of iodine uptake studies:

We believe the empirical expression for iodine uptake derived
for jack rabbits can be applied to other native animals and

to other isotopes in these organisms, once the appropriate fac-
tors for fractional uptake of the ingested dose and effective
half-life are determined. It is proposed to test these
hypothesés on small native mammals, starting with the kangaroo

rat.

Source of internal contamination in animals:

A strong similarity has been noted between gamme scans of fur
and GI tract of animals collected in contaminated areas. This
suggests licking of the fur as & source of ingested isotopes.

Food versus fur will be evaluated as to their contribution to

internal emitters in Jjack rabbits.
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6.5.3

6.5.4

6.5.5

F1817400

Small mammal populations

Studies of seasonal and annual fluctuations of the native small
mammal population in contaminated and uncontaminated areas will
be initiated. This will be accomplished by the trap-mark-re-
capture method. If possible, this will be acccmpanied.by
observation of the growth of confined populations of native
animals in the laboratory under conditions of contamination and

no contamination.

Ecotones

New vegetation plots in the field will be established with par-
ticular emphasis on ecotones, the zones of transition between

two distinct vegetation types. Because some plants character-
istic of both adjacent vegetation types occur in the ecotone,

and exist there under conditions that are less than sptimum for
the species, it is possible that effects of radiocactive contamina-
tion may first be expressed where these organisms are already

living under conditions of stress.

Effect of Radionuclides on Plants

Different species and different blotypes of plants may have 4dif-
ferent responses to various nuclides. Knowledge of their ab-
sorption, retention, and elimination is imporﬁant for an under-
standing of the hazard to animals. The interactions between
radionuclides and plants will be studied in the plant growth

room and in the field. DNuclides will be applied indirectly
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6.5.6

6.6

through the soil and directly by dipping, spraying, and injec-
tion. Additional information will be obtained in contaminated
areas. The behavior of nuclides in plants and the plant respon-
ses will provide information on where to base control measures

for the protection of man and animals.

Cytogenetic effects of radionuclides in plants

High levels of external radiation induce mutations and chromo-
somal rearrangement in plants. Small amounts of radionuclides
in the nucleus and cytoplasm of plant cells give equally high
doses to the contents of the cells. These induced cytogenetic
changes result in the production of new genotypes which may be
more or less adapted to the environment and ecological niches
than existing types. Changes in plant populations may occur.
Information is needed on how intermal nuclides affect the in-
heritance mechanism of plants. This informetion will be ob-
tained by furnishing radionuclides to plants and observing
cytogenetic changes directly in the chromoscmes and indirectly
from the appearance of mutations and the genetics of plant

populations.

Talks and Publications

Papers

N. R. French and Van Middlesworth, L. "Biological Monitoring of

Recent Air Borne Fission Products.” Proceedings, Second United

«-100=-
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Nations International Conference on Peaceful Uses of Atomic

Energy, Paper No. 2L97.

N. R. French, "Iodine Uptake in Jack Rabbits." An application
of Radiation Ecology presented at the annual meeting of American
Association for the Advancement of Science, Washington, D. C.,

December, 1958.

-101-

11817402



g9 - s3STWSU)

Kxoysaoqey

1 - *Yo9] woox Fupaunop
T - 3STWSYD-OTP®Y
wooy JuTaunoyd

oTosI2qy "¥ *F ‘ISTUD °3,88Y
ITIS "M *D ‘JoTuU) yousag

HONVEd SISXTVNY

NOIIVZINVEHO J0 FTVL

gonLgtl

-102-



CHAPTER T

ARALYSIS
C. W. Sill, Branch Chief

T.1 GENERAL

[ 18140

The Analysis Branch msintains i.nd operstes & genersl purpose
analytical laborstory from which all AEC and contractor-person-
nel at the NRTS may obtain anslyses for any chemical or rsdio-
active materisal that may be required. Generally, the analyses
are concerned with materisls that relate to the general health
and welfare of personnel working at the NRTS and those living

in the neighboring vicinity. The principal effort is directed
toward detection of toxic materials in urine, air, water, soil,
vegetation or other materials taken intemily by humans, either
directly or indirectly. Analytical problems not related to
personnel protection or environmental contaminsation are accepted

a8 the workload of the Branch permits.

The Branch provides urinalyses of all personnel on the NRTS
routinely at intervals determined by the Chief Health Physicist
of the requesting establisiment. To determine if radioisotopes
of any kind have been taken into the body, the ssmples are
anslyzed for gross beta activity and for gross gamms to detect
iodine. If ectivity is found, the isotope or isotopes are
identified and an estimation of the body burden and of the dose

to the critical organ is made. Analyses for specific isotopes
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such as Pu-239, Sr-90, I-131, etc., in body excretia, water,

and air samples are available at the request of the contractor.

Samples of potable water from every reactor area on the NRTS and
from 33 wells off-site in an arc down gradient from the NRTS

are monitored for gross alpha and gross beta sctivity. Milk
supplies in the area bordering the site are continuously moni-
tored for iodine accumulation, Low-level effluent waters from v
the reactor areas are analyzed for long-lived fission products,
specifically for Sr-90, before being released to the enviromment.
Msny snsalyses are also performed for the Ecology program in-
cluding i—l}l and Sr-90 determinstions on rabbits, soil and
vegetation in lddition 10 general work lnvolving garms spec-

trometry.

Because chemically toxic materials can be as hazardous as the
radiocective ones, the Branch mekes analyses for materials re-
lated to good industrial hygiene practices such as beryllium,
lead, mercury, arsenic, fluorine, etc,, or any other that may

be required.

Professional consultation or assistance in the development or
evaluation of analytical procedures, sampling methods, or on
any problems related to chemistry and radiochemistry are avall-
able, The Analysis Branch makes every effort to keep abresst

of modern developments in the field of analytical chemistry so

-10k-
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that problems can be solved quickly and accurately as they arise.
In sddition to a small, but highly skilled, staff of professional
chemists, the Branch employs the very latest procedures and
techniques availsble., Chemical reagents and written procedures
described in the current literature are kept on hand ready for

instant use.

7.2 SUMMARY OF MAJOR PROGRAMS

A 256-channel gsmms spectrometer was obtained during the year
and considersble experience has been gained in its use. The
instrument is used in conjunction with & 3" X 3" sodium iodide
(T1) crystal in a ln.rgel shield constructed of low-background
armorplate steel designed and built in cooperation with the
Instruments Branch. (Fig. 7.1l) The multi-channel anslyzer is
also used with a Frisch grid chamber to obtain energy spectra

of alpha-emitting isoctopes.

Considerable progress has been made in improvement of existing
sanalytical procedures and in the development of new ones, For
example, a fluorcmetric procedure has been devised for the de-
termination of submicrogram quantities of beryllium that uses
the same reagent, moi'in, that has been used for many years by
others. However, the present modifications result in greatly
enhanced sensitivity, precision and, particularly, reliability

in comparison to existing procedures. The method has a detection

<105~
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Fig. 7.1
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limit of & X 1073° gram of beryllium and will detect 5 X 1077
grsm with a precision of 0.4 percent, both figures at the 95

percent confidence level.

Two types of devices for the collection and detection of gaseous
radioiodine have been developed and put into routine field use,
The field cartridge (Fig. 7.2) is a simple plastic tube filled
with activated carbon and open at both ends. After collecting
a sample by drawing air through the tubc, the cartridge is
counted in a standard 5/8" well counter. The other device is
more elsaborate and is used for continuous monitoring of gaseous
iodine in the field where significant concentrations of people
are present in sensitive locations., The airstream is drawn
through & plastic vial filled with sctivated carbon that is
placed inside a well-shielded well counter. The output from
the counter is fed to & counting-rate meter and finally to a
strip-chart recorder. The monitor gives an instantaneous
indication of the presence of radioactive iodine’ gas, and gives
a.‘ permanent record of the build-up of activity as a function of

time,

A statistical summary of analyses completed during the year is

given in section 7.L.

T.3 SPECIAL ACTIVITIES
A major part of the total workload of the Branch involves

-107-
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evalustion and solution of highly specialized problems of such
nature that few samples can be analyzed per unit time and highly
trained and experienced chemists are required. A prime example
of this type of special anslysis is the identification and
determination of over 20 different isotopic species in a ssmple
of terphenyl that had become degraded and polymerized through
use a8 the primary coolant in the Orgsnic Moderated Reactor
Experiment. The primary problem was to devise ways of decom-
posing the tarry material to get the sample into an aqueous
system so that chemical separstions could be performed. Direct
decomposition with nitric and perchloric acids under carefully
controlled conditions is possible, Direct extraction with 2 N

sulfuric acid could also be used with certain sdvantages.

During field experimentation such as the Fission Product Field
Release Tests, the Branch is called upon to make various kinds
of analyses in support of the tests and to assist in develop-

ment of instrumentation and procedures.

Lectures are given periodically to visiters and trainees on
various aspects of the contribution of the Branch to the Health
and Safety program. Lectures on metheds of internal dose cal-
culations, or methods of chemical analysis, are presented to
various contractor groups, or to other branches of the Health

and Safety Division as may be required.

-109-
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7.k ROUTINE ACTIVITIES

Following is a statistical summary of the analyses completed
during the year on the mein routine programs of a recurring
nature. In addition to the 22,053 analyses listed in Table
7.1, over 500 gamma spectra have been obtained in the six-
month period since the 256-channel gamma spectrometer was
acquired, Many other varied types of problems not susceptible

to statistical presentation have been completed.

TABIE 7.1
STATISTICAL SUMMARY OF ANALYSES

URINE WATER
Gross Beta 8,4h3 Fluorescein 354
Gross Gexmma 2,378 Sodium 1,487
Uranium 84 Gross Alpha 1,117
Mercury 10 Gross Beta 1,312
Lead 10 Gross Genmms. Lo1
Strontium-90 3 Chloride 121
Uranium-233 2 Strontium-90 80
Cobalt-60 6 Cesium-134-137 5
Plutonium 2
Beryllium 2
Total 10,950 Total L,B77
GROSS GAMMA COUNTING MISCELIANEOUS
Carbon Cartridges 1,658 Beryllium on
Filters and Fallout air dusts 164
Plates 277 Lesd on air dusts 2
Milik 837 Lead in blood L
Vegetation 1,420 Mercury in blood 1
Soil 181 Strontium-90 in soil 2
Animal Parts: Strontium-90 in bone 471
Thyroide 866 Plutonium in smear 1

Other M
Total 5,582
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7.5

FUTURE PROGRAMS

Since a large part of the workload of the branch is in the
nature of services to contractors at the NRTS and to other
branches within the Division of Health and Safety, the variety
and scope of future activities will be determined largely by
the nature and extent of reactor operations and field testing
programs in the coming year. It is expected that the routine
urinalysis service to contractors will continue to increase as
will analyticel services in support of the Ecology and Site
Survey programs because of increased numbers and complexity of

ocperating resctors "on stream".

Although the fluorometric procedure for determinsation of sub-
microgram quantities of beryllium developed during the current
year has proved to be highly sensitive, precise and relisble,
experience gained during its development has indicated several
ways in which it can be improved even further. The improve-
ments relate mainly to simplification and grea.tly increased
selectivity for beryllium., These potentialities will be ex-
plored before the problem is finally closed. A similsr
technique can be applied to the fluorometric determinsation of
thorium to yield gresater sensitivity, precision and reliability
than any chemicel procedure avsailable currently. Preliminary
experiments indicate that this procedure will be highly success-

ful and a full investigation will be initiated shortly. Similar
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procedures for zirconium, scandium, yttrium and lanthanum will

be developed.

The total body human counter is expected to be ready for use
ebout mid-1959. Seversl uses of this instrument are antici-
pated for the future such as total body counting end body scan-
ning of personnel employed at the NRTS; determination of human
exposure to neutrons by induced activities; determinstion of

low-level radioactive contaminants in foodstuffs, etc.

Because of the complex nature of operations at the NRTS and the
need for a large amount of field survey and monitoring work,

the ability to make both gqualitative and quantitative determina-
tions of radioactivity at the site of operations in the field
is becoming more scute. The feasibility of = mobile counting
room, including portable gamms-ray spectrometers of the tran-

sistorized type, will be considered.

Iarge numbers of gross gamma measurements are currently being
made, both for screening samples for activity and for making
actual determinationa of gamma-emitting isotopes. Because of
the attendant requirements for personal sattention, sutomatic
sample changing and recording equipment is being developed
capable of handling 100 ml volumes of sample in 3" X 3" thallium-
activeted sodium iodide well crystals. A 5" X 5" sodium

iodide (thallium) crystal is also being procured to handle 500
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ml samples, as well as small enimals, to further increase the

speed, sensitivity and capability of the analytical programs.

Liquid scintillation equipment with automatic sample changing
and readout will be procured to develop & capability for the
determination of tritium and other soft beta-emitting nuclides.
The same equipment will be used to investigate the feasibility
of determining other radionuclides more simply than is possible

with present techniques.

Work has been initieted toward improving the detection limit

on the determination of Sr-90 in a wide variety of samples.

The approach is toward cosmic ray umbrellas in conjunction with
anti-coincidence circuits using newly developed tubes and more
sophisticated circuitry. Also, the physical space requirements
for such equipment might be improved by using other shield

configurations than have been used in the past.

Ways and means will be considered for using existing IBM key
sorting equipment for automatic recording of all routine radio-
chemical analyses, particularly the urinalysis, water and gamma-

counting programs.

7.6 TALKS AND PUBLICATIONS

"Iodine Monitoring at the National Reactor Testing Station" was
presented by C. W. Sill at a meeting of the Health Physics

Society held in Berkeley, Californis in June 1958.
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"Fluorometric Determination of Submicrogram Quantities of Beryl-
lium" was presented by C. W. Sill both at the Beryllium Symposium
held at Massachusetts Institute of Technology in November 1958,
and at the Bioassay and Analytical Chemistry Meeting held at the

University of Rochester in December 1958.
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CEAPTER 8

INSTRUMENT DEVELOPMENT

M. Wilhelmsen, Branch Chief

8.1 GENERAL

The functions of the Instrument and Development Branch are

twofold:

1. Performing original research and development in the field
of radistion instrumentetion to further the knowledge of
radiation detection in order to protect NRTS personnel
more sdequetely which includes:

a. Development of electronic instrumentation and special
devices for the detection and anslysis of radiation
materials and hazards.

b. Improvement and modificn.tion of presently avallable
equipment for special application to rediation detection.

2. Insuring that an sdequate supply of portable and special
types of radistion detection instruments are procured, main-
tained, calibrated and are resdily available for use by
Health Physics personnel of IDO, its contractors and other

NRTS contractors.,

The Branch is essentially a service organization in that main-
tenance snd development work is performed for all other branches

in the Health and Safety Division and most of the NRTS contractors.
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Many of the branches in the Division are extremely dependent
upon the service of the Instrument and Development Branch and
the quality and quantity of their work is a function of the

instrumentation supplied them,

8.2 SUMMARY OF MAJOR PROGRAMS

Development work has been performed for many of the branches
and associated crganizations during the past year and is out-

lined below:

8.2.1 Personnel Metering Branch

Development work, during the year, was for the most part cen-
tralized around the "Automatic Film Reeder System", (Fig. 8.1)
for the Personnel Metering Branch. During this time, many parts
of the system were designed and fabricated, some pieces of
equipment were purchased, many units were modified in some re-
spect and all components were made operstional within the

system.

A considersble time was spent testing and in eliminating the
"bugs" from the completed units. Toward the end of the year,
the system became operational. Preliminary studies indicete
that the automatic film reader is the most accurate component
of the film dosimetry program. This, however, provides a chal-
lenge and points out the necessity of improving other phases of

the program (film developing proccesses, for example) and in
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meking more stringent specifications for the film vendors.

The "Mitomatic Film Reader" (Fig. 8.1) identifies an individual's
dosimetry film by means of a number assigred to him., This iden
tification number and dosage data are automatically read from
the f£ilm, reduced to digital form by computer circuits and pre-

sented as permanent records on an IBM card.

To facilitate automatic reading, the identification is placed
on the film badge in binary form. This is accomplished by
punching & lead insert with an arrangement of holes correspond-
ing ‘to an individusal's assigned number. A special punch was
designed and fabricated for this purpose. (Fig. 8.2) The
punched insert is cemented permanently to the badge. AnX-

ray beam, collimmted through this insert produces a binary
coded latent image on the film. An sutomatic X-ray unit was

designed and built to perform this function (Fig. 8.3).

The film is removed from the badge and placed in a special trey
for chemical processing and drying. These trays were designed
by members of the Branch snd were produced commercislly. (Fig.
8.4)

After the film is dry, identificaticn data appears as & series
of black, opagque spots and transparent areas on the film. Dosage
information is obtained from twe areas on the £ilm. The density

of each film aresa is determined bty the quantity and type of

1187423 ~12e-



radistion penetrating the particular filter provided.

A tray of film is placed on the film changer table and trans-
ported into the reader. Rach film is autometically lifted
from the tray to the reading position end then returned to the
tray. In the film reader a light source illuminates the entire
f1lm, A series of photo diodes respond to light transmission
through the identification coded ares and a relay matrix reduces
these signals t0 & numerical number ready for printout by the
IBM punch. ‘

Dosage date which are proportional to the density of the f£ilm
in fespective aresas, are obtained by two multiplier photo tubes
and associated electronic circuitry. A beta and gexms dosage
reading is taken and stored in digital form, the beta dosage
resding being corrected against the gamms component. All of
the satored informstion is fed into an IBM card punch in seriel
form and punc.;hed into & date card. The reading process is com-
pletely automatic and is keyed to the cycle of the IBM card
punch. The read out rate is approximately 15 films per minute.
Several fail-safe circuits are incorporated to prevent

erroneocus informetion from being recorded.

8.2.2 Analysis Branch

8.2.2,1Low Background Shield

To provide adequate shielding for low background work, with
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satisfactory geometry conditions, an iron shield was designed
and constructed for the detector head associated with a new
multi-channel analyzer. A design utilizing low ac't';ivity armour
plate iron, providing for 10" thick wallse, lined with cadmium
and copper, with inside dimensions of 30 x 30 x 30 inches was
used so that back scatter would be kept to a minium and pro-
vide sufficient volume for the insertion of the diversified

types of samples expected to be analyzed.

8.2.2.2 Total Body Counter

Design specifications were made and a contract let for the fab-
rication of a scanning mechaniasm end crystal shield to be used
within our Total Body Counter. Wwhen used with a small, colum-
nated crystal assembly, this mechanism will allow for the auto-
matically controlled movement of the detector head over an
accurately prescribed path, at the same time providing drive
voltages for an X-Y recorder which will follow the identicel
path prescribed by the detector head. The counting rate from
the detector will actuate a point plotting mechanism on the X-Y
recorder thus providing a histogram showing activity within the
human body. A large, shielded 4" by 8" crystal will be used
for counting total body activity and for isotope analysis when

coupled to the multichannel analyzer.

8.2.3 Site Survey
To assist in the location and study of microscopic radiocactive
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particles, & microscope was modified and fitted with & pan-

cake thin window GM tube, shielded except for a very small pin
hole, looking at the sample slide. With the aid of this detector
attached to an aural type annunciating instrument, the loca-
tion and visual identification of these small radioactive par-
ticles on a filter paper or in an earth sample was made quite

easy.

8.2.4 Ecology
8.2.4.1 A rabbit "thyroid counter" was designed and fabricated using a

1" diameter crystal assembly to facilitate the study of Iodine
in the rabbit thyroid (Fig. 8.5). With this device, the rabbit
need not be sacrificed and repeated counts may be taken on the

live animal to observe uptake and decay.

8.2.5 Weather Bureau

8.2.5.1 Diffusion Nozzle
To facilitate diffusion studies being conducted by the USWB
a "diffusion nozzle" was designed and fabricated. This nozzle
mixes air and a liquid dye, breathing the dye into minute

particles and ejecting it into the air from a high tower.

8.2.5.2 Precipitation Indicator

The weather bureau at the NRTS is not manned on & 2k-hour basis,
and it was desirous to have a device which would indicate the

exact time that precipitation began and ended. A precipitation
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indicator, sensitive to a single drop of water was constructed
and wired to & strip chart recorder to give -this desired infor-

mation.

8.3 ROUTINE ACTIVITIES
The maintenance work of the Branch is of two different types,
meintenance of fixed instrumentation for the Division and mmin-
tenance of the portable radiation detection instruments used

by both the Division and NRIS contractor personnel.

8.3.1 Fixed Instrumentation

Me jor equipment items of a fixed nature which are maintained
by the Branch and which are normally not credited to portable
instrumentation maintenance are listed below.

ITEM

Automatic Film Reader System
Automatic Sample Changer System
Badge Contamination Checkers
Badge Insert Punch

Cary Spectrophotometer
Densitometers

Flame Spectrophotometer

4 Pi Counting System

Frisch Grid Chamber

Low Background Counter System
Manual Beta Counting System
Microscopic Partial Detector
Photometer

Proportional Alpha Counters
Rabbit Counter System

Road Scanners

Single Channel Analyzer System
256 Channel Analyzer System
Well type Scintillation Counters
X-Ray Machines

WOHMNDEFGORPFPWEFRFEFNDMFHFWWH
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8.3.2

Telemetering System
The telemetering system maintained and operated by the Branch

consists of : (1) 11 monitoring stations which telemeter to

the central control station an indication of whether the
radietion level at the station is above or below a preset

level: (2) Two weather stations telemetering to the central
station wind direction, velocity and temperature: (3) 23

radio controlled sample stations which can be turned on or off
at the central station for controlled air sampling. This system
is set up to determine the radiation levels at various locations

in the area surrounding the NRTS (Fig. 8.7)
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Appreciable modification has beenr done to this system as well

as routine maintenance. ILine voltage regulators were installed
at each station to improve the stability of the counting rate
meters. A power supply was designed and installed in each trans-
mitter to operate the transmitter turn on relay, since battery
operation proved unsatisfactory. Iow voltage and time delay
relays were installed to protect the equipment against low

voltage and power failures.

8.3.3 Portable Instruments

8.3.3.1

Maintenance of portable instruments consists of the repair
and calibration of the instruments to insure their accuracy

and performence.

The following instruments were in service:

G. M. Countere 181
Junos 14k
Cutie Pies 133
Moto~Air Samplers 9k
Radectors 80
Hi. Vol. Air Samplers 50
Scalers 37
E. A. Recorders 34
Count Rate Meters 29
Samsons 25
Rudclphs ~ 21
B. F.q8 18
Portagle Alphe Counters 12
Iab. Monitors - 5

TOTAL 875
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8.3.3.1
B.

The following organizations received portable instrument

service from the Instrument and Development Branch:

. Atomics International

Argonne National Iaboratories
General Electric Company

Phillips Petroleum Compeny
Westinghouse Electric Corporation
U. S. Public Health Service

U. S, Weather Bureau

. Idaho Operations Office

=1 O\ W

(a) Health and Safety Division
(1) Analysis Branch
(2) Ecology Branch
(3) Personnel Metering Branch
(%) Site Survey Branch
(b) Inspection Diviasion

(c) Security Division

8.3.3.2
C. The following number of instruments were repsaired and
calibrated:

Cutie Pies 1,260
Junos 1,080
G.M.'s 660
Radectors 348
Rudolphs 216
B.F.,'s 14k
Sunséns 84
Hi. Vol. Air Seamplers 8L
Portable Scintillators 60
Count Rate Meters 48
Scr " ars 20
Eil: sroscopes 15
Port. Alpha Counters 15
E. A. Recorders 15
Iab Monitors 15

TOML L,1hh
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8.3.4 cCalibration

A1l portable instruments are calibrated with Radium or Cobalt
sources standardized by the National Bureau of Standards with
the exceptions of Neutron and Alpha detecting instruments.

Neutron instruments are calibrated with Polonium~Beryllium

sourceg standardized at the time of their manufacture. Alpha
detecting instruments are calibrated with standardized Pluto-
nium sources. Victoreen R meters standardized by the National
Bureau of Standards are used for checking the sources and as a
secondary standard for calibration of various sources for con-

tractor personnel.

Dosimeter film is exposed to radium sources for gamme and
Uranium metal for Beta to provide the Personnel Metering Branch
with standards for comparison with field film to determine the

amount of dose received.

Following is & list of sources used by the calibration engineer
in this work: |

l. Radium Sources

-Quantity Size
2 500 mg
1 100 mg
2 25 mg
2 10 mg
> 1l mg
4 .1 mg

2. Uranium Metal

3 Rectangular Bars - 51 cm by 8 cm by 1/2 cm
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3. Cobalt 60
5 curie source

k. Polonium Beryllium

Approximately 30 curies
5. Plutonium

12 small sources of various emission rates

8.5 FUTURE PROGRAMS

8.5.1 Autowatic Film Reader

New components and techniques have opened the possibility of
eliminating the stepping switches and relays in the control
and digital voltmeter sections of the film reader. Information
on switching transistors, beauw switching tubes, mercury relays,
and other data handling components now available indicate that
considerabl y more reliability can be built into the reader.
The poseibility of reading four film areas under various ab-
sorbers to compensate for the energy of the incident radiation

and give more accurate date may be investigated.

8.5.2 Telemetering System

Further expansion of the telemetering system is planned, both
in number of stations and in the quality and quantity of the
information obtained. The proposed system will have 19 moni-
toring and reporting radiation stations, 2 weather stationms,

and 24 radio-controlled air sampling stations.
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The telemetering portion of this system will be procured from
comrerical channels. The radiation detection equipment will be
designed and installed by the branch with the various components

being procured from commerical channels.

8.5.3 Total Body Counter

The scanning mechanism and sodium iodide crystal assembly will
be completed and tested. Operational checks will be made and

background studies started.

8.5.4 Automation of Counting Room Dete Handling

A preliminary study and perhaps some development work will be
done on the problem of simplifying the analysis and recording

of the vast amount of date accumulated in the counting room.

8.5.5 Equipment for Monitoring by Aircraft

Instrumentation will be designed and constructed for use in
low-flying aircraft for the purpose of ground and cloud
monitoring.
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CHAPTER 9

WEATHER BUREAU OFFICE

Norman F. Islitzer, Meteorologist in Charge

9.1 GENERAL
9.1.1 Observational Network and Facilities

The Weather Bureau, under the auspices of the U. S, Atomic
. Energy Commission, started its observationsal program at the
National Reactor Testing Station (NRTS) in late November 1949,
It maintains a network of weather stations over the NRTS and
its environs to study the local climate. Marked contrasts in
weather across the site have prevented blind extrapolation
from measurements st one or two points as alweys being indiéa-

tive throughout the entire region.

In addition to & network of surface stations, wind and tempers-
tures at higher levels are recorded to compute tresjectories

and diffusion of any radiosctive material released from the
stacks at the NRTS, The Weather Buresau maintains a 250-foot
tower at Central Facilities with winds and temperstures continu-
ously recorded at several levels. The General Electric Company
operates & 200-foot tower at ANP with winds and temperstures at
several levels recorded and telemetered to the Central Facilities

location, Captive blimp ascents tc c¢ver 1000 feet above the
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ground have provided temperatures sbove tower heights. Winds
to 5000 feet are measured by single and double theodolite
tracking of 30-gram balloons. Figures 9-1 and $9-2 show the

measurements taken at the north and south ends of the NRTS.

9.2 FURCTION

(1817438

At the Weather Buresu Office at Central PFacilities, weather
teletype circuits A and C provide the surface and higher
level observations for forecast purposes from the western
region of the United States. The normal observations of &
regular weather station are made twice daily and transmitted
t0 the forecast center at Salt lake City. Synoptic charts of
the weather are plotted at levels and times deemed necessary
to make the required forecasts for reactor operation and con-

struction purposes.

An active research program in atmospheric diffusion and objec-
tive forecasting, perticularly of winds, has been conducted.
Radioactive materisls released from the stacks during some of
the reactor operations have beer sed as a tracer for diffusion
studies., A program using non-radiocactive tracer releases from
& 150-foot tower has been initiated. Development of micro-
meteorological equirment for the measurement of turbulence
properties of the lower satmosphere has been carried out in

conjunction with these diffusion studies., The forecesting
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studies have resulted in objective schemes for prediction of
the duration of up-valley (southwest) winds and meximum speeds.
The method is fairly successful for wind forecasts in the
southern region of the NRTS. Forecasts for the northern part

of the site have not been as successful in the wintertime.

The Weather Bureau is frequently consulted with respect to
problems of reactor and stack location and reactor hazards.
Rumerous weather studies and diffusion calculations have been

supplied to the AEBC and its contractors for these purposes.

The six meteorologists on the staff have sufficient formal
training in micro-meteorology and weather forecasting to con-
duct various phases of the research program, to advise the AEC
and its contractors on various matters of reactor operation
that are dependent upon veather, and to provide the required
operational forecasts and positioning of monitoring teams
during reactor tests. The six sub-professional employees have
sufficient training to assist the meteorologists in the comple-
tion of their research projects. They also are well versed in
meteorological observations, preparing climatic summaries, and

general field work.
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9.2 SUMMARY OF MAJOR PROGRAMS

9.2.1 Operationsl
The Weather Bureau has provided operational forecasts to the

AEC and the various contractors to assist in the conduct of
their experiments. In sddition to forecasts of certain meteoro-
logical elements such as wind speed and direction, temperatures
and precipitation, diffusion forecasts are also made. The
diffusion of any radioactive material discharged from a reactor
stack is known to be correlated to the wind and the vertical
temperature stability. Forecasts of vertical tempersiure
stability through the day are given as required. Values of
Sutton's diffusion coefficients and stability parsmeter "n"

are then included in the forecast. This will permit calcula-
tions of anticipated sir concentration or radiocactive dose for
releases of radiosctive material. Of particular interest to
field monitoring teams are areas of maximm surface concentra-
tion from stack releases. These can be estimated fairly well
for some weather conditions. Forecastis of distances to maximum
surface concentration allow the monitoring teams to plan the

disposition of their equipment.

9.2.1.1 ANP Operstions

The major contractor activities requiring forecasts for the
last 12-month period were the ANP operations at the IET, the

Rala operstions at the Chemical Processing Plant, and the

-1k41-
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Fission Products Field Release Tests conducted by Convair for

the Alr PForce.

The ANP operations were not permitted to proceed by the con-
tractor if the computed doée from their maximum credible
accident, & one-tube burnout, exceeded a prescribed value at
any offsite populated area. The downwind trajectory s indi-
cated by the measured wind direction determined the nearest in-
habited area. An additionsl restriction, not imposed by IDO,
limited contractors' high power operations if the winds blew
from a sector between 324° - 45°, (NW through NE). This was
to prevent any discharge from the IET stack from going over
the administration area of ANP. Since a high percent of the
winds are from these directions, tests were' sometimes
delayed or postponed. The forecasts had to be quite specific
a8 to expected wind direction and vertical temperature

stability.

The region around ANP at the north end of the NRTS, because of
its proximity to the mountains to the west and north and several
large valleys, such as the Birch Creek Valley, is a region of ex-
tremely complex wind patterns. In addition, during the winter
months when the tests were conducted calms prevailed a large
percent of the time. Marked wind shifts would occur within
several miles of the IET stack. A network of stations at the
northern region of the RRTS was necessary to compute accurate

<142~
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trajectories and to avoid being misled by transient and marginal

westher conditions measured at & single locatilon.

Due to the nature of the tests, the weather conditions as meas-
sured by the network were carefully scrutinized. Considerable
experience was gained in forecasting weather trends at the

north end and properly evaluating transient conditions.

9.2.1.2 Rala Operations

[ 18144y

The Rala operation of the Chemical Processing Plant has two
phases separated by a time interval of several hours. The
operation requires some 10-12 hours for completion. The Ralas
were conducted at first only if the forecast indicated that
the winds would bhblow for a continmuous 10-hour period from a
narrov 45° sector, southwest to west. This was to insure that
releases of radioactive material would not be over any adjacent
facilities. Because of the diurnal behavior of the winds, this
presented a complicated forecast problem. Uaun.lly & passing
pressure trough or frontal system had to be experienced to in-
sure the desired winds through the duration of the test. This
resulted in delays with consequent loss of product to the con-

tractor.

After s number of Rala opersations were conducted, an examination
of the data collected in the field by the monitoring teams

showed that the opersation could be conducted safely under
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favorable diffusion conditions regarg;ess of wind direction.

A more relaxed type of meteoroclogical control was applied

vhich reduced delays to & minimum. The more serious diffusion
types for close-in areas such as "looping" and "fumigating"

were avolded to prevent contamination of the Chemical Processing
Plant itself. The successful application of the less restric-
tive type of meteorological control to the Rala indicates the
value of close cooperation between the meteorologist, the
operating contractor and the health physics teams in the field.
Field and stack data measured in sufficient detail and carefully
analyzed may prove their value many times over in conducting

future tests safely.

9.2.1.3 Fission Products Field Release Tests

The Fission Products Field Release Tests conducted by Convair
involved releases of radiocective material from melted fuel
elements over a grid 60° wide and 3200 meters long, whose
center line was oriented along & 235° wind direction. The
orientation of the sampling grid was based on the frequency

of southwest winds on summer afternoons. Meteorological
specifications for the tests required a wind direction nearly
coinciding with the center line and with ranges of wind speed
and temperature lapse or inversions that were quite restrictive.
The stringent conditions of the tests permitted the forecasts

to state only that a reasonable chance for all conditions to be

=144 -
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realized simultaneously did exist. With favorable forecasts,
participants resorted to standby procedures. and suspended
operations if the forecasts were definitely unfavorable. This
procedure ensbled nine releases to be obtained in the sixteen
days for which favorable conditions were expected between
July 25 and September 26, 1958. If stringent meteorological
conditions for the tests are required, the experimenter must

be prepared for frequent standby periods.

The releases occurred over short periods, on the order of less
than a minute. Although the conditions specified had to persist
for less than 30 minutes to clear the grid, later wind shifts
had to be foreseen and avoided to prevent the radiocactive ma-
terial from being blown back and contaminating the samples and
enalyzing equipment. This condition was most troublesome for
the mild inversion shots that were conducted shortly after sun-
set. This period marks the onset of the nocturnal down-valley
winds. Thus, rapid wind shifts can be expected at this time.
This is the only period that southwest winds can be expected

for inversion conditions with any degree of frequency.

The effect of convective activity, particularly thunderstorm
cloud buildup in the area, upon confining wind directions to
& small sector became quite noticeable. These effects are

most apparent during late afternoon in the summer, when most

of the other weather requirements were realized. Forecasting

-145-
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their effect was difficult and caused several standby periods
during which tests could not be carried out. Future design
of experiments of this type would do well to consider the effect

of late afternoon summertime heating.

9.,2.2 Research
The research efforts of the Weather Bureau have been directed

along two main lines, One is the study of diffusion of material
from elevated sources such as stacks and its correlation with
micro-meteorological variables., The second is an improvement

of forecast methods, perticularly for winds.

9.2.2.1 Diffusion Studies

The past work on diffusion has been concentrated upon the use
of radicactive tracer materisl released from 150- or 250-foot
stacks. Much of the information has been obtained by the Site
Survey and Ecology Branches of the Health and Safety Divieion,
Idaho Operations Office. Of particular interest have been the
vegetation and rabbit samples and data obtained from t.er:uﬂ.
monitoring. The rabbit and vegetation samples from several
Rala runs have provided some data to check prediction equations
for distances to maximum surface concentrations from a 250-foot
stack. The data are rather sparse, but do indicate that one
mile and about four miles are the distances to maximum surface

deposition for a weak lapse and a weak inversion respectively.
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For strong inversions, material has been carried for 20 miles
in detectable amounts as shown by these studies. Insufficient
data points prevented locating a specific area of waximum de-

position for the strong inversion case.

The aerial monitoring data gave some estimates of effective stack
height and vertical cloud width from the ANP operations. Efflu-
ent temperatures reached 500° F'and resulted in considerable
cloud rise above that predicted by the Bryant-Davidson equation.
The results of one series of flights are shown in Figure 8.3. It
can be seen that activity above background was detected 1300
feet above the ground at U4 miles downwind. The axis of the
cloud rose from about 300 feet at 1/4 mile downwind to 900 feet
at 4 miles downwind. The release was from the 150-foot IET
stack under near adiabatic temperature lapse rates. Cowputa-
tions from the Bryant-Davidson method showed that the cloud
axis should have remained below 300 feet, thereby greatly under-
éstimating the cloud rise. The increase of activity with dis-
tance in Figure 8.3 results from the increase of stack release
rates with power and temperature increases of the reactor.

About two hours elapsed between the measurements at the 1/k

and 4 mile distances by the aircraft during which time the
reactor increased power. The weather conditions were quite
steady through this period so no appreciable effect on the shape

of the curves would be likely.
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In order to obtain some estimates of Sutton's diffusion coef-
ficient Cy, the gamma dose-rate at the surface from several
Rala operations was measured. Two methods were used to make
these measurements. The sky scanner, an instrument devised by
the Instruments Branch, Health and Safety Division, IDO, seemed
to lend itself particularly to this application. This device’
consists of a sodium iodide crystal mbunted at the bottom of a
lead barrel, thereby restricting radiation striking the crystal
from a narrow cone rather than from the entire hemisphere.

When the barrel is pointed in the vertical, the gamma dose
measured comes from only a narrow vertical segment of the cloud.
A line of such sky scanners placed across the trajectory of

the cloud enables a computation of the lateral variance of the
diffusing gamma emitters. By assuming appropriate values for
the stability paremeter "n", a computation of Cy is permitted.
These measurements were made for temperature lapse conditions
et one mile downwind from the 250-foot Chemical. Processing Flant

stack.

Additional information on cloud widths can be obtained from
fallout plates. A line of fallout plates were installed with
the sky scanners one mile downwind and a second line about three
miles downwind of fallout plates only. These plates were
analyzed in a deep well gamma counter for gamma a.ctivity.» The

results of two Rala runs showed a mean Cy of 0.341 for moderate
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lapse and wind conditions assuming an "n" of 0.25. The entire
details of the studies described above will be presented in a

future IDO report.

9.2.3 Forecasting
Winds are perhaps the most important single perameter that the

forecaster is required to predict to conduct the safe removal
of stack releases. The iocation of the NRTS in the Snake River
Valley introduces topographical effects from the nearby mountain
ranges upon the winds to complicate the forecast problem. The
winds experience a strong diurnal behavior with SW (up-valley)
winds prevailing during the daytime hours and NE (down-valley)
winds prevaifl_'l.ng at night. In addition, frequent instances of
opposing wind directions are cbserved hetween different parts

of the site.

Forecasts from surface pressure gradients alone do qot provide
satisfactory results. An objective technique based upon
momentum transfer from the gradient winds at the 10,000-foot
level to the surface and also employing surface pressure
gradients was developed. This scheme forecasts the duration
of anfi the maximum hourly average speed of the prevailing SW
winds at Central Facilities. Verification studies have shown
that the scheme can be applied successfully for wind forecasts
in this area. Attempts to employ ‘bh.is‘method for the ANP

region have been less successful, particularly in the wintertime.
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9.3

The model for the forecast scheme was limited to using data
which probably do not describe sufficlently the forces that are
effective in the ARP region. Vertical temperature stability
was not incorporated due to the absence of temperature informa-~
tion throughout the height of the inversion layer. Most of the
temperature soundings by tethered blimp do not go above 1000
feet, which is frequently below the inversion top. This is un-
fortunate since the vertical temperature stratification undoubt-
edly plays an important role in the winds at NRTS. Future
studies will consider vertical stability, particularly if

tewperature information to higher levels is obtained.

SPECIAL ACTIVITIES

9.3.1 Diffusion Studies With Non-Radioactive Tracers

187452

Studies to improve the understanding of short-range diffusion
from elevated sources have been initiated. Particular emphasis
will be placed upon studying the light wind-strong ;emperature
lapse condition commonly referred to as "looping." Under such
conditions, vertical air currents affect the diffusing plume to
such an extent that existing diffusion equations may be quite
inaccurate. The looping case can be a health problem for an
area near the stack since downdrafts permit high concentrations

to be brought to the surface quite quickly.

A fluorescent tracer, uranine dye, is mixed with water to a

20% solution and released from the top of a 150-foot tower at
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a rate of about 60 grams/minute. The release time is usually

30 minutes. The dye solution is forced up a hose by a compressor
supplying 100 cfm of air and 100 psig of pressure. A specially
designed nozzle introduces the air to the dye solution at the
proper point to insure a8 small particle size distribution. The
water quickly evaporates, leaving an aeroscl of uranine dye
particles. The results of Robinson (1), et al, indicate that

8 fine particle size of 2-10 microns with a median size of §

microns can be expected.

The tracer is collected on & MSA 1106-B filter from air drawn
through by a high volume sampler. The flow rate with this glass
fibre type filter attached ig 15 cubic feet per minute. A grid
with six arcs covering a 60° sector out to 3200 meters from the
release point has been established. There are 100 sampling

stations available for any one test.

The exposed filters are washed in distilled water, after which
a phosphate buffering solution is added. The fluorescence of
the washing is measured by a Photovolt Model 540 Fluorescence
Meter in much the same wanner as described by Robinson, et al.
A quantity of lO"8 grams of uranine dye is readily detected by

this instrument.

(1) Robinson, Elmer, J. A. Mcleod, and C. E. Iapple: A
Meteorological Tracer Using Uranine Dye. (Unpublished)
Stanford Research Institute, Menlo Park, California
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The micro-meteorclogical network for these tests include
temperature measurements at three levels of the 150-foot tower
and Beckman and Whitley wind instruments at the 20- and 150-foot
leveis. Two bivanes have been constructed to give the vertical
wind direction fluctuations at the 20- and 150-foot levels.
Additional wind information is recorded on the grid itself.
From these measurements, the correlation between various micro-

meteorological variables and atmospheric diffusion is examined.

The preliminary work and testing were completed by Decewber 1,
1958, but & month of unfavorable weather prevented any tests
over the grid for the rest of the year. Several releases under
steady wind and slight lapse conditions will be made in order

to obtain a good feel for the experiment. Under such conditionms,
the best agreement between measured and computed diffusion can
be expected. Tests during looping conditians will be conducted
as soon as they occur. This weather type is not too common in

the wintertime due to the lack of solar heating of the surface.

9.4 ROUTINE
| The Weather Bureau provides a daily weather forecast service for
the AEC and its contractors for construction purposes and
routine reactor operations. Normally only a day shift is main-
tained, but extra shifts are supplied as needed. A morning
forecast is issued for the following 2h-hour period and a sub-

sequent 24-hour forecast is issued again late in the afternocon.
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All the pertinent date from the network cf weather stations
throughout the NRTS and ite environs are processeri and summarized
in various reports. Particular emphasis is placed upon the
stations at Central Facilities and ARP. Monthly and annual
local climatological date summaries are prepared for these two
stations and distributed to interested groups. Numerous inter-
pretations of meteorological information and special studies

are provided for the Idaho Operations Office and its contractors.

The Weather Bureau frequently provides recommendations to the
contractors with respect to such problems as location of reactors
and reactor stacks. This often involves special studies of the
appropriate weather data in a form readily understandable to

the reactor hazard analysis. Hazard reports that discuss the
consequence of any planned or saccidental release of radioactive
materisal to the atmosphere are reviewed. In the past year, hazard
reports concerning the Flight Engine Test, Gas Cooled Power Re-
actor, Fiesion Product Field Release Tests, TREAT, and IET were

evalusted,

9.5 FUTURE PROGRAMS

8.5.1 Diffusion Studies with Radioactive Tracers

Radiation date collected by mobile crews and from the fixed
network of sampling stations of the Health and Safety Division,
IDO, will be analyzed for diffision etudies whenever the data

appesrs suitable. This will probably involve data collected by
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the Site Survey and Ecology Branches of the Health and Safety

Divieion, IDO, and the U. S. Public Health -Service.

It is anticipated that two aspects of the diffusion problem
will continue to be studied from the collected data. The first
ig the variation in distances out to maximm surface deposition
from elevated sources for different temperature lapse rates.
The rabbit and vegetation samples collected by the Ecology
Branch represent time integrals of aif concentration or deposi-
tion rates that have given above background readings for 30
miles. Therefore, information on the diffusion of radiocactive
waterial for great distances can be obtained. Absolute values
of air concentration can be estimated, but the chief use of the

information requires only relative values.

The second principal effort will be further studies of cloud
rise and vertical cloud spread from gamma measurements by air-
craft. Considerable uncertainty as to the accuracy of the
existing equations for computation of the rise of hot plumes
above the stack indicates the great need for this type of in-
formation. For the successful application of field data towards
stgdying the various diffusion models, fairly good estimates of
the effective stack height are important. Only sparse informa-
tion of the vertical profiles of air concentration or radio-
activity, particularly at above-tower heights and at great

distances, has been reported in the literature. Therefore, even
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semi-quantitative estimates of vertical cloud spread will be
useful to £ill in the gapes in the current knowledge of diffusion.
Flights through the cloud and also downwind along the sides of

the cloud are planned.

General Electric is establishing a network of wind and tempera-
ture stations mounted on weather towers with the information
telemetered back to a central location at the northern end of
the site. This will supplant the present Weather Buresu sta-
tions in the ANP area. However, we understand meteorological
information from this network will be aveilable to the U. S.

Weather Bureau for correlation with diffusion measurements.

9.5.2 Diffusion Studies with Non-Radioactive Tracers

Diffusion studiés using uranine dye as a tracer will continue
with the present grid and equipment. Emphasis will be placed
on studies of the looping diffusion case as soon as this weather
type becomes wmore common. As much useful data will be accum-
lated as weather conditions permit before the equipment, on
loan from the Air Force, must be returned. This should be
sometime in May. 1In addition to étudy:lng diffusion, test data
on the use of uranine dye as a tracer will have been accumulated
and procedures of sampling and enalysis will have been explored.
With this background knowledge, plans for further studies in-
volving releases from elevated points during inversion condi-

tions can be formilated. Studies out to greater distances,

-156=
181457



10 - 30 miles, would be a primary objective.

It is hoped that the objectives of the proi)osed experiments can
be s0 clearly defined and the details so clearly presented that
funds will be made available for these studies in the future.
Ilow volume type samplers with millipore filters are planned.
These filters have less inherent fluorescent background diffi-
culties than the glass fibre type. Amounts of uranine dye as
small as 10~ grams have been analyzed by Robinson¥*, et al.
Additional major items besides the samplers that would have to
be supplied are several weather towers, & number of Beckman and
Whitley anemometers, recorders for several bivanes and tempera-
ture elements, and possibly a more elaborate method of dispen-

sing larger amounts of tracers.

9.5.3 Wind end Upper Temperature Studies

181458

In order to improve the understanding of the couwplicated rela-
tionship between winds and vertical temperature stability at
the NRTS, particularly for the north end of the site, two new

to0ols have been cbtained and will soon be tried.

One is an APS-3 radar set for tracking constant level targets.
This may also become & useful operational tool for following
stack releases of radioactive material as well as giving more

detalil on upper level winds.

*ibid
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The second device is a slight modification of the Weather
Bureau radiosonde. The original element is repacked in a
styrofoam cover with only the temperature element retained.

The transmitted data will be displayed on an oscilloscope after
detection by a radio receiver. Flights to 5,000 feet are
planned with 100-gram balloons. If the flights are successful,
more information on inversion depth and intensity should be

gathered than can be gleaned from captive balloon ascents.

9.5.4 Wind Tracer Studies

The abrupt changes in wind direction that are frequently en-
countered about the NRTS often make accurate determination of
trajectories somewhat doubtful. The most noteworthy phenomenon
of this type is the occurrence of southwest winds over the
southern part of the NRTS and the eastern part of the upper
Snake River Valley, s;multaneously with northeast winds in

the ANP region and at Dubols. This wind pattern can exist for
10-12 hours in the winter and for shortef, but quite frequent
periods in the summer. It appears that a topographically in-
duced eddy may be occurring that could cause a recirculation

of radicactive material released in the southwest‘flow.

It is difficult to substantiate this hypothesis from wind ob-
servations alone, so fluorescent tracer studies are planned.
Either uranine dye in solution or & fluorescent pigment will

be released at the ground or from a crop-dusting type aircraft
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at heights of 500 - 2,000 feet in the prevailing southwest
winds when the opposing wind phenomenon is .observed. The
pertinent stations in the Health and Safety monitoring network
between Reno Ranch and Monteview will be activated when the
cloud is expected to pass. Millipore filters on low-vélume
samplers will be the principal collecting medium. Background

samples also will be taken.

9.5.5 Digitization of the Weather Network at Central Facilities

9.6

1 1814b0

Studies for placing the weather information now recorded on
strip chart recorders into a digital form will continue. The
system will integrate various inputs and read them out as re- —
quired and also store the information on tape. Sampling speed,
integration periods, and readout frequency will vary with the
various variables and with the use of the data, either opera-
tional or climatological. The present anslog system will still
be operative for checks and special studies. A special feature
of the system is the computation of the variancéa of the hori-

zontal and the vertical wind direction fluctuations.

TAIKS AND PUBLICATIONS

The following talks were presented by personnel of this office:
1. "The Role of the Weather Bureau in Problems of Radioactive
Waste Disposal at the MRTS;" June 1958. Normwan F. Islitzer,

presented to the NRTS Environmental Advisory Committee.
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2. "Meteorological Problems in the Operation of Reactors;"
July 1958. Norman F. Islitzer, presented to the Fifth
Annual Nuclear Sciences Seminar, sponsored by the Office
of Naval Research.

3. An Objective Wind-Forecasting Technigue for the RRTS;

August 1958. Harry R. Mansfield. Paper presented at the

American Meteorological Society Meeting at Denver, Colorado.
. "Meteorology and Reactors;" November 1958. Norman F.

Islitzer, presented to the local American Society of

Chemical Engineers.

The following publications were issued by this office in the

past year:
1. The Climatology of the National Reactor Testing Station;

June 1958, ID0-12003. G. A. De Marrais.
2. The Engineering Climatology of the Rational Reactor Testing

Station; November 1958, ID0O-12004. G. A. De Marrais.
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CHAPTER 10

U. 5. PUBLIC HEAITH SERVICE

R. D. Coleman, Senior Public Health Service Officer

10.1 GENERAL
The U. S. Public Health Service first assigned an officer to

the National Reactor Testing Station, attached to the Division
of Health and Safety, in July 1956. During the two years of
his assignment, he made valuable contributions in the fields of

diffusion predictions and environmental monitoring.

The mutual needs of the Service and the Idaho Operations Office
for the evaluation of wonitoring techniques were recognized.
In April, 1958, an agreement was reached which created the
Monitoring Evaluation Project at the National Reactor Testing
Station. This project was to be staffed by Public Health
Service technical personnel and supported by the Ida.ho‘ Opera-~
tions Office, Divisior of Health and Safety, and was given the
mission of:
A. The evaluation of existing sa:ﬁpling and monitoring equip-
ment and methode.
B. The development and field testing of new equipment and
wmethods of environmental monitoring.

C. The correlation of diffusion predictions with field samples.
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10.2 SUMMARY OF MAJOR PROGRAMS

100201

10.2.2

10.2.3

I1874bY

A two-week conference on Nuclear Plant Site'Problems was con-
ducted in February. This conference had in attendance about 25

people from State and Federal health agencies.

The original liaison officer, Mr. D. J. Nelson, was hospitalized
in June, and the position was filled by assignment of Mr. R. D.

Coleman as Senior Public Health Service Officer, NRTS, in July.

After an orientation period, Mr. Coleman was assigned special
survey and evaluation duties by the Director of Health and Safety.
These activitiee, plus consultation on'disaster planning, pre-
paration for aerial surveys, and special PHS administrative as-
sigmments, constituted the activities of the Senior PHS Officer

for period covered by this report.

The staffing of the Monitoring Evaluation Project began with
assignment of J. J. Sabo as Project Chief in July 1958. He
immediately began to obtain equipment and to develop the program.
Mr. R. Frank Grossman (Chemical Engineer) and Jawes E. Martin
(Health Physicist) were added to the staff in October. During
the period of organization and preparation, facilities were ob-
tained for routine alpha, beta, gamme counting, spectral analysis,
and field sampling with an off-the-road vehicle. Arrangements
were also concluded for receipt of the general and specific in-

formation needed to properly plan the activities.
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10.3

Examination of the composition of mixed fission products at
various times after formation indicated that the lodine group

showed the most promise as an indicator of fresh fission products.

1aboratory scale tests indicated that silver nitrate treated
filters were as effective for iodine collection as activated

charcoal.

Several scintillation detectors showed promise for development

of cloud locating and tracking equipment.

SPECIAL ACTIVITIES

Project personnel conducted field activities for evaluation of
sampling techniques and vertification of meteorological predic-
tions in conjunction with five Rala runs. However, the antici-
pated releagses did not materialize when expécted and conclusions
cannot be made from the data available., Arrangements had been
made to supplement air sample resﬁlts wvith measurements of de-

position on vegetation by the Ecology Branch.

10.% FUTURE PIANS

10.k4.1

F1874b3

The Senior Public Health Service Officer anticipetes special
emphasis being placed on the following items within the next
year:

A. Vaste calcinaiion. The design of the liquid waste and

off-gas systems will be closely followed.
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Aerial monitoring. There is a need for development of a
standard procedure for the use of aircraft in cloud track-
ing, cloud measurement, and determination of fallout
patterns,

The present telemetering system will be evalu#ted to pro-
vide information for an improved systenm.

The overall water sampling program on and off the NRTS will
be evaluated in light of data available.

The sponsoring of a second conference on Nuclear Plant Site

problems.

10.4.2 The future efforts of the Monitoring Evaluation Project will be

devoted to continuation of the following activities:

A.

I 1874bb

Resolution of fission product composition to aid in the
development of evaluation technigues.

Evaluation of silver-treated paper in continuous tape
samplers.

The development of cloud locating and tracking instruments
with the establishment of distance concentration relation-
ships.

Correlation between meteorological predictions and field

observations.
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