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Z I. I:4TRODUCTIO?J
__

_ The IJuclear Science Center is operated by the Texas
_ Engineering Experiment Station as a service to Texas A&M
2 University. Tne facility is available to the University,

other educational institutions, governmental agencies,
Z and private organizations and incividuals.

Tnis report nas been prepared by the staff of the
Iiuclear Science Center of the Texas Engineering Experiment=

-'

-

Station to satis fy the reporting requirements of USDOE
Contract llumber EY-76-C-05-4207 and o f 10 CFR 50 59 The
report coveru the period from January 1, 1978 through

-

December 31, 1973.
2

The reactor utilization remained at a high level with
--

the total number of irradiations, sample irradiation hours
- and total experiment hours comparing favorably with the

previous reporting period. The reactor was not pulsed
_ during tne reporting p'riod due to a restriction on

pulsing until tne fuel damage study is completed.

Plans for the installation of an operational full FLIP
_ core continued with tne computer analysis of several core
- configurations. In addition to increasing core life, the

FLIP eore will provide additional irradiation capabilities
- - -

for improved utilization of the reactor.
;

__

-

.-

-

-

=

_~
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_
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I 2

I II. REACTOR UTILIZATION

A. Utilization Summary

Utilization of the NSCR during the reporting period is
shown in Figure 1 and Table I. Figure 1 presents reactor.

operation from January 1962 through December 1978. During
the present reporting period the NSCR was used by more than
ajo students and 40 faculty and staff members representingI 22 departments at Texas A&M University. In addition, more
tnan 202 faculty and students from 9 other colleges and
universities used the facilities, and 4,084 visitors were

I registered during 1978, including 14 high school groups.
A total of 22 non-university organizations had programs
tnat were dependent upon the NSCR.

During sixteen years of operation, the NSC has provided
services to 30 departments at Texas A&M University, 98 other
colleges and universities, 53 industrial organizations and
14 go ve rnme nt and state agencies (See Appendix IV and V for
listings).

B. Utilization by the Texas A&M University System,

During 1978 the following personnel from various depart-
r..e n t s at Texas A&M University used the NSCR for research.I Appendix 1 describeu the projectu.

Chemis_t;y Department

2culty and Staff: Dr. M. W. Rowe, Assistant Professor
Dr. E. Siefert, Post Doctorate
Dr. Y. N. Tang, Associate ProfessorI Dr. A. Clearfield, Assistant Professor
Dr. T. Vickery, Professor

I Students; R. Ferrieri R. Clark
G. Harrison G. Day
R. Tabor M. Hyman

.

I
I
I

,'"nc,,
aau
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TABLE I

REACTOR UTILIZAT10!i SUMMARY

1978 Annual Total

-

*Iiumber of Daya Reactor Operated 235

Reactor Operation (::W-Day s ) 87 72

Ilumber of Houru at Steady State 2170 34

Average !1 umber o f Operating flours per vleeK 43.41

Total ?; umber of Pulses 0

Total Pulse Reactivity insertion 0

I
IJumber of Irradiations 802

IJumber of Samples Irradiated 9,151

Sample Irradiation liours 32,393.48

Average liumber of Irradiations per
Operating Day 3.41

Irradiation Experiment Hourn 14,066.29

Beam Port Experiment Houru 82.90

Irraalation Cell Experiment-Hours 0

Total Experiment-fours 14,149 20I
Fraction of Utilization Attrloutable to

Commercial .lo ck 0.33

2; umber of Visitoru 4,084

*:Jo te . 50 ^eeks of Lperation Available

I
I

y-

J,;() V
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Oceanocraphy

Faculty: Dr. W. M. Sackett, Pro fe s sor
Dr. B. J. Presley, Pro fe s sor
J. Schofield, Research Associate
J. Trefry, Research Associate

Students. Ron Pflaum
Frederick Weber

Center for Trace Characterisation

Staff: Mr. W. C. Kuykendall, Jr., Deputy Director
Dr. J. McGinley, Assistant Research Chemist
Dr. D. Iloore , Assistant Research Chemist
Dr. J. Efimenko, Assistant Research Chemist

Students- D. Hobson S. Johnson
P. \ndurer A. McGinley
M. falo

Geolocy Department _
c'ac u l t y : Dr. H. B. Scott, Asseciate Professor

Dr. T. T. Tieh, Associate Professor
Dr. W< Huang, Associate Professor

Students. J. Chatham J. Straccia S. Parks
M. Miller E. Ledger

College of Medicine

Faculty: Dr. M. D. Devous, Research Associate

Students: George Cathey John Westover
Robert Randall Patrick Giam

Nuclear Engineering Department

Faculty' Dr. R. G. Cochran, Professer and Head.

Dr. R. R. Hart, . acou Latt Professor

I Dr. J, D. Randall, Professor
Dr. R. D. Neff, Professor
Dr J. B. Smathers, Professor

Students; b. Williams W. Simmons D. Wootan
L. Albert M. Urbantke

,

Nuclear Science Center
..

Staff Mr. E. F. Bates, Health Physicist
Mr D. E. 1''e l t a , A: mc late Director

i Dr J. D. Handa11, Director
Mr. K. L. Walker, Heactor Coordinator
Mr. J. P. Taft, Research Engineer
Mr. B. J. crowning, Heactor Supervisor

4

/

1m -
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Animal Science Department

Faculty' Dr. W. C. Ellis, Pro fe s sor.

Staff. dr. John Snell, Research Associate

Students. Carlos Lascano, Graduate Assistant

Industrial Education

Faculty: Dr. G. D. Gut;ner

Students; Ken Uslak

Radiological Safety Office

Staff: Dr. R. D. Neff, Radjological Safety Officer

Students: J. Harville

Soil and Crop Sciences

Faculty. Mr. R. Drops, Research Associate
,

Veterinary Physiology and Pharmacology

Faculty Dr. D. Hightower, Professor

Staff: Dr. R. Badertscher, Clinical Associate

Students; S. Tamulinas

In addition to the research performed by the above
personnel, t he N3CR was used as an educational aid in
numerous academic courses offered by the University.
Table II indicates the academic courses and the number of
students using tne facility.

C. Other Educational Institutions

In addition to Texas A&M University, services were
provided to the following educational institutions. A

I descripticn of some of the projects utilizing the reactor
are presented in Appendix 1.

Lamar University -- Beaumont, TexasI Faculty: Dr. Harold Baker -- Head, Chemistry
Department

Students: Chemistry Class

I
.g-

..

I



. . . . . . _ _ _ _ _ _ _
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_

7=

=

McLennan Community Collegt -- Waco, Texas
__

raculty. Mr. Don Tatum -- Physics Department
_

Students. Physics Classes

Lam Houston State University -- Huntsville, Texas

Faculty. Dr. Charles K. Manka -- Physics Department
.__

Students; Physics Classes
_

Rice University -- llouston, Texas
_

Faculty' Dr. Thomas W. Leland -- Pr o f'e s s o r ,g .

Chemical Engineering
_-

3tudents' Chemical Engineering Class.

=

-
IIenderson County Junior Co21er;e -- Athens, Texas

_

-

x Faculty. Mr. White -- Physical Education Department

_
Students: Phyaics Classes

-

-

-
M

I
I
I
I
I
I

-

I C <! ,''Jvu
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TABLE 11

ACADEMIC USE OP THE REACTOR
,

UNDERGRADUATE COURSESe

~

Student Student
9 Credit Ilumber Credit Reactor Reactor
~

Department and Cource Hours Students Hours Hours Hours

CHEMISTRY
_

106 Cnemical Perspectivec 4 367 1468 1 367
; NUCLEAR ENGINEERING

-

101 Engineering Analysia 2 53 106 1 53
_

405 Nuclear Engineering
i Experiments 3 54 108 3 162

_ 40d Principles of Radiation
Protection 3 18 54 3 54

-- 402 duelear Detection and
Isotope Technology

~

Laboratory 3 62 186 1 54
- PHY3 I Cl>

- 213 Physics for Students of
Agriculture 3 40 120 1 40

-

220 Modern Physics 4 183 732 1 183
_.

351 Experimental Physics for
Non-Selentistc ] 14 14 1 14

--

CIVIL ENGINEERING
-

489A Power Plant Construction 3 31 93 1 31
HEALTH EDUCATION=

-5 429 Man, Environment, and
Health 3 71 213 1 71

=

ENVIRONMENTAL DESIGN

469Q Special Topics 3 10 30 1 10
-

MARINE ENGINEERING
_

(Moody College)

_
305 Nuclear Marine 3 8 24 1 8

_

Engineering
_

_

-

Totals 911 3148 16 1047

I
I
I
| n.>v w--s.}y

- - _ _ _ _ . _ _ . . . . . . . . . . . .
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=| TABLE II (Cont'd)
- GRADUATE COURSES

_ Student Student
__ r'r e d i t Number Credit Reactor Reactor

Department and Course Hours Students Hours Hours Hours
_

- BIO-CrlEM./ BIO-PHYSICL
020 Radioisotope 3 7 21 2 14

--

Techniques-_

- NUCLEAR ENGIIJEERING

.__ 605 Iiuclear Measurements
Laboratory 3 5 15 7 35

606 Reactor Experimentation 3 6 18 18 108e

685 Problems 3 1 3 7 7
-

ARCilITECTURE
-

b33 Environmental Controla
- bystems 3 10 30 1 10

_ INDUSTRIAL EDUCATION

691 Research 12 1 12 29 29
_

685 Problems 3 9 27 1 27
- INDUSTRIAL HYGIENE

7 683 Evaluation and Control
_ of the Occupational
~

Environment 4 14 56 1 14

_ CilEMISTRY
_- 017 Application of

Instrumental Methods
5 of Analysis 3 5 15 6 30
5 685 Problems 3 13 39 1 13

VET. PHYSIOLOGY
s
_ 626 Bio-nucleonica 4 7 28 2 14
-

PLANT 3CIENCES

_5 609 Quantitative Plant
ru Physiology 4 9 36 1 9

_ _

Totalo 87 300 76 310

I
I
| w s,

s o -

I
___
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_

5- Texas Eastern University _ -- Tyler, Texas

Faculty'. Dr. David Riddle -- Prof'essor,
j Chemistry Department

Students. Chemistry Class
._

,- Blinn College -- Brenham, Texau
_

Otudenta Math Club
-

_

=

Baylor University -- Waco, Texas=

[ Faculty. Dr. Ken-Hsi Wang -- Physics Department
Dr. Van Tweedie -- Chemistry Department

-i

~; Students: Physics Claca
Chemistry Class

} Texas State Technical Institute -- Waco, Texas
si

Ia ulty: ilo b York -- Chairman, Nuclear Systems
_ Technology
: Mr. ii . Diegl -- Instructor, IIuc le ar

-

Systems Technology
Mr. B. R. Malian -- Instructor, Nuclear

Systems Technology-=-

_

Students' Nucl<'ar Technology Class.

.__

7 Unliersity of' Texas at Dallas
-

E x pe rime nt e r . J. D. Randall
__=

d M. I. T.

Experimenter M. Frey
-=

High School Tours No. Students=

- Cross Plains High School -- Cross
M Plains, Texam 30
-d McCallum High School - Austin, Texas 8

Jasper liigh School -- Jasper, Texas 38
E Beaumont liigh School -- Beaumont, Texas 9
E Lampasuuu High School -- Lampassas, Texas al

Georgetown iligh School -- Georgetown, Texas 15
De 3oto iligh School -- Dallas, Texas 7

E_. Bryan fligh School -- Bryan, Texas 20
tiardin-Je f'1'e rson High School -- Sour Lake, Texas 11
Grapeland High School -- Grapeland, Texas 15

I Stepnen F. Austin High School - - Bryan , Texas 56
Ennis High School -- Ennia, Texas 10
Waxahachie High School -- Waxahachie, Texas 22
San Saba High School -- San Saba, Texas 8

,
r ' o, ),

,

J

-
- - - - - , . . - . . . . , , ,, .
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~x

a
-

11
_

D. @n-University Institutions.z

_ National Aeronautics and Space Administration -- Houston, Texas
- Experimenter- Dr. D. P. Blanchard

_ Nuclear Sources and Services -- liouston, laxas
-

_

Experimenter R. D. Gallagher

- Chell Developing Company -- liouston, Texas
- Experimentera' L. 11 . Griffin E. L. Woody_ .

R. II . ilunt
:

Texas Instruments, Inc. -- Dallas, Texasj
Experimenters: J. White J. Keenan

M. Jack

-

Gulf Nuclear -- liouston, Texas

_
Expe rirne nt e r : E. Acree

~

Texaco Inc. -- Houston, Texas
-

Experimenters. I R. Supernaw A. J. Kinsella, Jr.
- K. L. Walker-

- M. D. Anderson liospital (University of Texas Medical Center)
j Experimenter J. Cundiff

Je fferson County D. A.;

Experimenter. J. D. Randall=

] Oklahoma Medical Examiner
Experimenter: J. D. Randallr

2 U. S. Air Force
- Experimenter R. Shaprey

5
5
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-

_
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11I. FACLLITY OPEHATIO:J3

A. Facility Safety and Operational Improvements

'Jork Pla t fo rm for the Reactor Bridge

An aluminum platform with rubber mat covering was attached
to the weat side of the reactor bridge (see figure 2). The
worn plat form la used to perform tacks such as cample handling,
fuel handling and Ieactor maintenance. The plat form remains
attached during bridge movement, thus providing access for all
reactor operating positions in the pool. Prior to the
inctallation a plat form available only at the stall position
required re mo val when the reactor was moved to the large pool
section. The new plat form hau improved reactor operationy

~

procedureu and narety.

Facility Locks R e - F.e y e d

A new key cyatem was established for the !!3C facility to
improve security. The plan was simplified by consolidating
ceveral individually geyed loega. The new key plan was initiated
by the IJ3C and the loexamith work performed by the Texas A&M
University ke', shop.

Puerto Rico FL1P /uel Identification

The upp2r end fittings of the Puerto Rico FLIP fuel elements
were modified to identify the elements as containing FLIP fuel.
A flat surface was filed on the tip of the end fitting. This
produces a sainny end appearance when viewed underwater from above
as compared to a dull appearance for standard TRIGA fuel elements
that are not filed. The identification procedure is required
by Technical Specification S.l.a(5).

Pool Level Alarm Circuit dailfication

A pool level alarm light was installed on the reception room
Pacility radiation monitor panel. The pool level indication has
a latching feature with a recet . The alarm light was installed
to aid in i, h e evaluation of emergene;/ conditionc.
Lab Building Addition

Laboratory and on:- vnt ' si ace wum ada :d to the lab balluing
ao shown in figure j. The apace wa: provided by attaching a
concrete block building structure to the existing lab building
using the old docx area as t h t- foundation. A conft v4 nce room with
cink, cabinetu, movle pewuet wn booth, movie acreen and chalk
board provides a muen needed area fer lec tures and conferences.

^ ' f}rO
~ _.

_ _ _ _ . . . . _
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The new lab space with " hot" sink for radiation waste control,
special room exhaust, and lab vacuum will be used primarily

;- to handle sour gas well samples. A total of 418 square feet -

__
of laboratory and conference space was added.

B. Improvements to Reactor Systems and Experimental Facilities

-

Console Changes or Improvements Made During the Reporting Period
__

1
-

-

a. The auxiliary alarm panel was modified to provide H
- visual and audible signals for personnel control of |

the beam port No. 4 neutron radiography facility.
-- "C-2" circuits were installed for personnel control
j-

sample preparation room. The auxiliary panel alarm lay- t
of the lower research level and the neutron radiography

_ out was improved by the grouping of alarms and the
selection of audible alarms using a bell or a door chime. _-

- Th alarm panel circuit was modified to provide a test
oi all alarm lights. A switch was added to provide i

-

" elected facilit3 " door open" audible signals to aid the y
_

second shift operations personnel in surveillance of the
facility.

--

b. A new reset panel was installed providing an improved .

-

layout of switches that are easier to identify and use. -

_

The period ceram bypass switch was relocated to the rear w' of the log power instrument due to its infrequent use. t

1 The ;onsole power reset switch was also moved to the rear [of *he console. Separate switches were provided for
a test ing the main and auxiliary panalarms. A fuel

_

m tem >erature scram reset switch was added to the reset
'

~

panel.
_

NI
=

c. The dual linear measuring instrument (safety amplifier)
A g

was mod! fled to provide latching scram signals and
resets for detector high voltage failure and high flux 7

y scram. Prior to the change the scram indication did
act latch in for display on the main panalarm. If the [i
problem cleared itself the indication on the instrument [

-- would also clear. The meter faces for each channel were
-

p
i- marked to indicate a .0% tant signal reading. pr
-

=-

_
C. Operational Prablems and Solutions ""

b Replacement of Reactor Bridge Platform Jacks -

b;; The four aclusor jacks used to lift the bridge yoke and -

3 teactor frame structure were replaced. The old jacks became
, difficult to operate and replacement of shaft thru3t bearings

-

__

did not correct the problem. It was determined by inspection -

that the lead screws on the Jacks nad experiencu excessive
. " " wear and the jacks should be replaced. I

-

I
.

(Ic. w

p] , n
me , , o! --

() - ' (
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Pool Water meak During Removal of Boral Liner in Beam Port No. 4

The boral 1.n:r in the amall diarneter section of beam port
do. 4 was remo vec. using an extended chlsel tool to cut through
the k inch thicPaean of the boral. During removal of the boral
the tool utruc- the flanged end of tne aluminum beam port
extennion tubu causing the flange to leak at the 0-ring seal.
The leak was umall but action was taken to prevent 1o30 of pool'

.

water froin the utall. The pool gate was positioned and replace-
n.e n t of the C_maged beam port extension was reviewed by the
operations staff. The pool atall was drained and a new beam
port extenalon was installed. 0-rings were replaced on all beam
port flangen and the seal on the primary water return flapper
valve wau replaced. The pool walls of the stall were cleaned
and adjustmenta were made to the neutron radiography reflector.
After fillJng the pool and testing the atall, pool divers
installed an extension to beam port No. 5 located in the large
pool section. 1001 water losu was prevented during installation
of the extencion by plugging the end of the beam port with a
pneumatic pipe plug device and a backup seal provided by closure
of the 0-ring aealed beam port anield door.

Replacement of bearings in the Primary Pool Water Cooling Pump

The pump anart bearings on the primary pool water cooling
pump were replaced due to overheating of the old bearinga. A
garden nose water supply was connected to cool the bearinga
until replacement could be scheduled. The bearing cooling,

procedure permitted continued operation of tim reactor through
a ousy cenedule. The bearings were replrced Ina the pump

- returned to normal operation.
'

Inatallation of Vibration Reducing Snubbers on Water System Gauges

Gauget used to measure water precsures are often damaged.,

_ by vibrationa from pulaating water preucures within the system.
Snubbera tnat reduce precoure curgeu were installed on gauges<-

; _ used in tne reactor pool water cooling system and recirculation
,

oy o vem (to prevent damage to the gaugen). The snubberc were
very ef fective.

,c n n .=
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D. Changes in Operating Procedures

The RSB approved two experiment authorizations during the
_

reporting period. The authorizations are described below:
.

-

-

Authorization Number and Title Safety Evaluation Summary
3

- EA-57-1 Neutron Radiography, A reactor scran occurs if
Scram Circuit Modifi- the Beam Port #4 cave door
cation is opened when the reactor,

' is operating within 18 inches
= of the Leam port reflector.

The scram circuit insures the
7 safety of persons entering the
"
_ cave and those working near

the neutron radiography
; facility.

E-2 "Use of Pneumatic The authorization is an update
Systems" of the previous authorization

,
-

EA-6. The authorization covers
'

tce use of pneumatic transfer
systems to provide rapid

; sample handling between
- laboratories and irradiation

positions in or near the
reactor core for sample activa-y

; tion and production of any
" isotope in the periodic table.

The use of CO2 as the transfer
] gas insures low levels of

radioactivity by activation.a

Area radiation detectors are
; located at sample receiver

-- locations with readouts to
~

the reactor control room for
surveillance. The reactor

5 operator has primary control
= of the systems with option to

transfer control to the
experimenter.

-

The following new SOP's were reviewed and approved by the
RSB during the reporting period.

.--

SOP Number Title
7
] III-Q Special Nuclear Materials Accountability

IV-F Neutron Radiography Beam Port No. 4

- VIII-F Review Requirements for Security Plan

] IX-A Introduction to Emergency Plan
a

e
d O ''

- [) .#
L d }-
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[ Changes to the following SOP's were approved by the RSB during
2- the reporting period.

_

j SOP Number Title

- L Policy and Procedures (Changes to establish
- the " Modifications Authorization")

II-P-I Reactor Shutdown (Revision of NSC Form
_ 533 Daily Shutdown Check List)
=

VIII-E Testing and Maintenance of Security
i Systems (Revision of Intrusion Alarm
j Drill)

- IX-B-5 and IX-B-6 Emergency Procedures and Plans (Changes
_ to response to intrusion and pool level
- alarms)

II-J Power Calibration (corrections)'

_

Figure I-D-1 Experiment Authorization Form 111
- (revised)

_

Figure I-D-2 Modification Authorization Form 115
__ (revised)
-- t>1gure IV-A-2 Descrir t,lon o f Services Requested, Form

lll (revised)
_

III Reactor Maintenance and Surveillance
(Changes to NSC Forms 540, 541, 542,

- 543, 544 and S70)

. t. Unscheduled Shutdowns
___

d There vie re no unscheduled shutdowns of the NSCR during
-

1978.

F. Reactor Maintenance and Surveillance

1. A calibration of the fuel temperature measuring egannel
gerformed on 1-9-78. The LSS3 was set at 535 C..1s

M C975 F).

2. A channel check of the fuel element temperature measuring=
--s channel was .nade daily by recording the fuel element
*

temperature and the pool water temperature prior to
reactor startup.

_.

-

2

m
-

_E -] '_'' ,Q>
.
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3 The control rods were calibrated on 1-9-78 and 2-13-78_-

with taa following results.

_.
Core IV A

_

Control Bod Rod Worth

- SS #1 $2.89-

SS #2 2.00
_

a 35 #3 .$ . 3 4
~~

SS #4 4 34
= R 0.53

._

The shutdown margin was determined to be $0.87
._

4. The reactivity wortn f all experiments were either
=

estimated or measureu, as appropriate, before reactor
operation with the experiment. The most reactive,

, experiment irradiated had a worth of -53?.
'

.

5 Pulse tests were not performed during the reporting
-

period due to the 'on-pulsing restriction initiated
on 1 October 1976. This restriction has been enforced~

since the discovery of damaged FLIP fuel elements ad-
-__ ,Jacent to the transient. rod.

-- 6. The scram times of the control rods were measured
_

with the following results.
.

- Date Control Rod Time In Seconds

1-9-78 SS #1 0.62
- SS #2 0.62

SS #3 0.55
_ SS #4 0.62
_ l-20-78 SS #1 0.61_

_

l-27-78 SS #4 0.66
2-24-76 35 v3 0.60

---

2-27-78 s3 #2 0.67
2 3-3-78 SS #4 0.72
.: SS #4 0.'O

._ 3-21-76 33 #3 0.61
SS #4 0.64

-

9-25-78 SS #4 0.68
_-

--

.=

b
.- f _! gI

'b L,
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7 A channel test of each of the reactor safety system
-- channels for the intended mode of operation was

performed prior to each day 's operation. The pool
Z level alarm was tested weekly.

.

~

8. Cnannel calibrations were made of the power level
-

monitoring channels by the calorimetric method as.

follows.
;

_ CHANNEL CALIBRATIONS

2 Indicated Actual
Date Power Power % Error

__

l-9-78 400 387.8 -31-

*6-5-78 400 373 5 - 6.6
-

(A Rods tilted)
_

9 The ventilation system was verified to be operable
__y by conducting a test of the system each week through-
_ out the year.

_ 10. Emergency evacuation drills were conducted on
; l-27-78, 9-22-78, 12-6-78.

_

ll. Checks were performed to verify that the NSC security
5 alarm system was operable each week throughout the year.
2

12. Calibration dates for facility air monitors and area

] radiation monitors were as follows:
_

Aonitoring System Date of Calibration
T

Cn 51 - Stack Particulate 3-3-78-

Cn #2 - Fission Product 3-1-78
Ch #3 - Stack Gas 8-31-78

-

Cn #4 - Building Particulate 6-30-78
3 Ch #5 - Su11 ding Alpha 6-30-78
=

L Ch #o - Building Gas 8-31-78
Area Radiation Monitors 1-9-78g

13 An intrucion alarm test was conducted on June 21, 1978.
The intrusion drill .cas audited by a member of the

i Reactor Jarety Board. The response time by the
University Police was very good and the radio operator
followed the procedures as required.

m .s..].E ,,

LufJ.;t)
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14. A review of the security plan for the reporting period
was made by the NSC staff and tne RSB in January 1979
The conscientious and responsive attitude of the
University Police toward the security of the NSC was
noted. A revised listing of instructions was prepared
fo r use by the radio operators in their response to
intrusion and pool level alarms. Procedures for
response te intrusion and pool level alarms by the
University Police were also upgraded.

..

I
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IV. FACILITY ADMINISTRATION

A. Organization

The organizational chart o." the Nuclear Science Center is

presented in Figure 4 . D. E. Felts was promoted from Assistant

Director to Associate Director of the NSC in September 1978.

K. L. Walker joined the NSC Management in June 1978 as Reactor

Coordinator J. P. Taft assumed the duties of the day shift

reactor supervisor following the resignation of B. J. Browning.

J. P. Taft and C. E. riarris received their Senior Reactor

Operator License in Maren 1978.

B. Personnel

The following is a list of personnel of the Nuclear Science

Center for the period January 1, 1978 - December 31, 1978.

Facility Administration and Reactor Ooerations Staff

+ Browning, B. J. - Reactor Supervisor (terminated)

+Feltz, D. E. - Associate Director and Manager of
Reactor Operations

+ Harris, C. E. - Reactor Operator

Jones, C. E. - Reactor Operator (trainee)
(terminated)

+Randall, J. D. - Director

Rogers, R. D. - Reactor Operator (trainee)

*Stasny, G. L. - Reactor Operator

+Taft, J. P. - Research Engineer

+Theis, J. W. - Reactor Supervisor

Waldrep, G. 'l. - Reactor Operator (trainee).-

Walzer, K. L. - Reactor Coordinator

* Licensed Reactor Operator

+ Licensed Senior Reactor Operator

Technical Service and "aintenance

Allen, D. R. - Electronics Technician

Ball, J. R. - Co-Op Research Aide

c ,,

V, ', LG
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Technical Service and Maintenance (cont.)
Buckner, R. K. - Student Technician (terminated)
Echols, R. M. - Draftsman I

Greene, R. n. - Co-Op Research Aide

Fickey, J. B., Jr. - Maintenance Worker II

Greer, K. W. - Maintenance Worker (terminated)
Horn, C. R. - Mechanical Equipment Foreman

Overman, W. W. - Student Worker II (terminated)
Urbantke, M. G. - Research Associate

Perk 3, M. F. - Co-Op Research Aide (terminated)

Price, J. E. - Co-Op Research Aide

Restivo, A. L. - Facility Maintenance Foreman

S inanon s , W. - Research Associate (terminated)
Jamieson, M. - Student Worker IV

Clerical

Mitenell, Y. - Secretary

Snow, .3 . S. - Secretary (terminated)

Westbrook, B. M. - Bookkeeper

Health Physics Staff

Bates, E. F. - Sentor Health Physicist

Bell, S. R. - Co-Op Research Aide (terminated)

Clements, R. - Co-Op Research Aide (terminated)

Woelfel, R. E. - Health Physicist

Huereque, E - Co-Op Research Aide

C. Reactor Safety Board

Committee Comaosition

Dr R. R. Fe rc;, Chairman , Profeccor and Director, Office of
University Research

(January 1, IT/8 - December 31. , 1978)

o6?n
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Committee Composition (cont.)

Dr. J. K. Gladden, Professor of Chemistry

(January 1, 1978 - December 31, 1978)

Dr. D. Hightower, Professor of Veterinary Physiology and
Pharmacology

(January 1, 1978 - December 31, 1978)

Dr. L. C. Northcliff, Associate Professor of Physics

(January 1, 1978 - December 31, 1978)

Dr. F. Sicilio, Associate Professor of Chemistry

(January 1, 1978 - December 31, 1978)

Dr. H. R. Thornton, Associate Professor of Mechanical Engineering

(January 1, 1978 - December 31, 1978)

Dr. R. G. Cochran, (Ex-Officio), Professor and Head of Nuclear
Engineering

(January 1, 1978 - December 31, 1978)

Dr. R. D. Neff, (Ex-Officio), Professor and University
Radiological Safety Officer

(January 1, 1978 - December 31, 1978)

Dr. J. D. Randall, (Ex-Officio), Professor of Nuclear Engi-
neering and Direc tor o f :.'uclear Jelence Center

(January 1, 1978 - December 31, 1978)

Meeting Frequencz

The Reactor Jafety Board (RSB) met two times during the

calendar year 1978.

RSB Audits

During the reporting period RSE audits of NSC activities

were conducted on the following dates. 3/13/78, 6/21/73,I 9/26/70.

I
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DESCRIPTION OF PROJECTS UTILIZING THE NSCR

A. Texas A&M University

Veterinary Physiolor,L

T0XICITY OF ANTIMONY IN CH A:HJEL CATFISli

Personnel

Dr. B. J. Camp -- Professor
Mr. Stacy Tamulinas -- Graduate Assistant

Channel Catfish are exposed to subacute levels of
antimony for thirty days . Tissue camples from the fish
are then analysed using neutron activation analysis to

I ascertain where the antimony is concentrated. Blood
chemistry tests and histopathology are used to determine
if there is a correlation between the antimony present and
any lesions produced.

Veterinary Medicine

DEVELOPMENT OF PROSTATIC IMAGING AGENT

Personnel

Robert R. Badertscher, II -- Clinical Research Associate
Dr. Dan !!igat ower -- Pro fe s sor
Dr David M. iload -- l'r o f e s s o r

The main objective of this project was to develop a
prostatic imagin6 agent with the dog as a model. Our

I hypothesis was that Palosein, a copper containing super-
oxide dismutase enzyme, could be used as a labeled scanning
agent whien is s ele c t ive ly t a r;e n up by the prostate gland

I and externally imaged in neoplastic conditions. To accomplish
this, we attempted to excnange activated 6"Cu for the two
copper atoms in the Palouein molecule, by adjusting the pH
of the 0.1 molar codium acetate solution down to 3 7 for 30I minutes, and then neutralizing the pH back to 7.0 with sodium
hydroxide. ihe supernate was passed through a G-25 Sephadex
column and 1.0 ml fractiorn, were collected for approximately
one hour

Chemistry

TilACE AN AL131b 01< C u M IL

Personnel

Dr. Thomau Vic, wry -- Ausistant Professor
Ma. Gabrielle ila r r i so n -- G'aduate Auslatant

c.,
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Tne trace elements analyzed will be used in the establish-
ment of a procedure for the " fingerprinting" of cements. NAA

, is used here to acquire (1) a profile of the elements present
in tne samples, (2) a quantitative determination of the
concentration of the trace elements of interest, informations
that would complement any further data obtained from other
methods.

College of Medicine

Experimenter -- Dr. Mike Devous

A canine model of congestive heart failure was developed
,

in which " infarction-like" damage to the le f t ventricle was'

induced by 8-radiation ir. mult iple states.

Center for Trace Characterisation'

PROJECTS USING NEUTRON ACTIVATION ANALYSIS

Personnel

Dr. Emile A. Schweikert -- Professor, Chemistry
Dr. David Moore -- A3sistant Research Chemist-

Dr. John McGinley -- Assistant Research Chemist
Ms. Ann McGinley -- Jraduate Assistant
Melinda Yulo -- Graduate Assistant
Dr. John Crimenko -- Assistant Research Chemist

The Center for Tract Characterization utilized the 1
Megawatt reactor and Nuc lear Science Center on a variety
of research projects durir.g the past year. The majority
of these projects involved Instrumental Neutron Activation
Analysis (INAA) for the determination of trace substances
in a variety of matrices at the ppm and sub-ppm level.
Basically, the INAA wor < falls in three categories.
(1) Pollution, (2) Antnropology-Archaeology, and (3) MarineI Life.

(1) Pollution. (a) The CTC cooperated with NASA in
the analysis of air particulate samples for 25-30 trace
elements in an effort to identify sources of air pollution
and establish baseline measurements. (b) Vanadium and

I Barium meas urer.ents were nade on marine biota and ocean
and river sedimento to obtain baseline concentration values
prior to oil drilling operationn. Similar measurements
were also made to assi;t in the study of the baule geo-I chemistry of the.;e met 213.

I
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_ (2) Anthropology-Archaeologr. (a) A study was undertaken
to trace regional origins via trace metal content of various=

_ flint and churd samples obtained in West Texas Indian
diggings.

=
- (3) Marine Life. Benchmark investigations of trace

metals in the marine environment was conducted under a
bureau of land management contract.y

- Radiological Safety Office

'

SEDIMENT DATING AND SEDIMENTATION RATES AS DETERMINED
__

BY FALLOUT

- Personnel
-

Dr. R. D. Neff -- Radiological Safety Officer
__ Joe Harville -- Graduate Assistant

The purpose of this project is to determine if it is
possible to measure the ver ical distribution in an ocean

Z core of fallout related rad )nuclides. From this measured
7 distribution and the known yearly atmospheric fallout rate,

it is believed that a correlation can be drawn which will
allow a determination of the data of the cediment sample,

_

_ as well as, an approximation of the rate of sedimentation.

Chemistry

- POTASSIUM I:s ZIRCONIUM SAMPLES

- Personnel

Dr . A . Clearfield -- Pro fe s sor
Gary Day -- Graduate Assistant

- The purpose of the work at the Nuclear Science Center was
to determine potassium in samples of the inorganiz ion ex-

] changer zirconium bis (mononydrogen orthophosphate). These
--_ samples were obtained from calorimetric experiment whose

interpretation require a knowledge of the load (or percent
g composition) of the solid phase. Standard samples were

prepared from zirconium pyrosphosphate and potassium biphthalate
" (KHC H 0g) in known mass ratios. All standards and samples8 4

were dried at 100 C for 24 hours, weighed into plastic vials,

3 (N 0.1 gm each) and sealed. Samples and standards were
un irradiated for 1 minute, allowed to decay for 5 minutes and

counted using detector number one on the Canberra Scorpio
MCA 2000 System for 300 seconds. Standards were then used
to compute the radiation flux for each element required
(Zr, Hf, K) and these fluxes were then used in the MASCAL

I
- ~ , ,.-
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I
program to compute the mass (and thus % composition) of each
element in the unknown camples. In all about 60-65 samples
and standards were used and the results were quite adequate
for the purpose intended.

_

Chemistry

, Au l98 AS A STATIC ELECTRICITY ELIMINATOR

Personnel
.

Dr. A. Clear field -- Pro fe s so r
Gary Day -- Graduate Assistant

I Duril: the course of the determination of the equilibrium
constant of the following reactor, it was decided the extent
of reaction gravimetrically

Zr(MPO4)2(s) + 2 hcl
Zr(HPO4)2(s) (s)

++
)

where M= Li, Na, K.

The corrective atmosphere and high temperatures involved
led to the use of Au l38 foil as a static electricity eliminator

1 inside the balance assembly. Three foils were activated
(% 3mc each) and one dropoed into the balance every four days.
Static elimination proved excellent but the short half-life
precludes further use,

Chemistry

Personnel

Dr. Yi-Noo Tang -- Professor
Dr. E-Chung Wu -- Professor

. R. R. Clark -- Graduate Assistant
M. A. Griffin -- Graduate Aesistant

g Ray Johnson -- Graduate Assistant
] Dr. 6. E. Seifert -- Post Doctorate Work

R. A. Ferrieri -- Graduate Assistant

Recoil tritium atoms, generated from 3He (n,p) 3 H process
-

with thermal neutrons from the reactor, reacted with organic
compounds sucn as 2 5 F,CH C H C1 and C-CgHe to yield products2 5

I either from abstraction or substitutitn. The substituted
products thus formed carried a large amount of residue energy.
The pressure dependence of the unimolecular decompositions of
these subst itut ional producta has been investigated under aI very wide range of pressure including the ase of large alumin-
lu::. containers for low pressure studien. The results indicated
that (1) essentially all excited molecules will decompose under
a very low pressure condition, and (2) the fraction decomposed
(or stablised) varied as a linear function of log P Theerf. V

SLO L'f
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affectiva pressure , P were calculated by taking into con-
sideration the relat19bp,collisional efficient of the component
molecules in each system. Further studies on pressure effect
and the analysis of energetics of these and other similar
systems are in progress.

The reactions of recoil 31 S1 atoms formed by the nuclear
31 P(n,p)31 Si, have been studied. In suchtransformation,

systems, it has been shown that recoil 31 Si atoms will abstract
either H from PH 3 or F from PF3 to give the corresponding
silylenes, 31SiH 312 or SiF2 The reactions of the silylenes
thus formed with various conjugated dienes are the major
concern of this program. It has been shown that these sily-
lenes formed in the nuclear recoil system consist of about
20% singlet and 80% triplet. The addition of silylenes in all
of tnese forms will add to conj ugated dienes to give the
corresponding silacyclopent-3-enes. The relative reactivities
of the butadiene, various pentadienes and hexadienes are being
studied, and the nature of a large steric effect observed in
some of the addition reactions is under serious consideration.

Geology

Personnel

Dr. Thomas T. Tieh -- Associate Professor
Dr. Wen H. Huang -- Associate Professor
James Chatham -- Graduate Assistant
Steve Parks -- Graduate Assistant
Ernest Ledger -- Graduate Assistant
J. Straccia -- Graduate Assistant
M. Miller -- Graduate Assistant

1) Work involved mapping of uranium content throughout a
South Texas mine, also examination for Uranium-material or
straight Uranium content in clay.

2) Release of U and TH from granitic rocks. Granitic
rock material representative of unweathered rock, weathered
granitic rock from soil profiles developed in situ on parent
granitic rocks, and granitic material transported by a local
stream traversing granitic rock was sampled in order to char-
acterize parameters upon which the distribution and release
of U and Th during weathering and local transportation are
critically dependent. In addition to field reconnaissance
and examination of the samples with standard petrographic
techniques, all samples were analyzed by nuclear techniques.

Particle track analysis was used on thin sections of the
granite to determine the pre-weathering distribution andI approximate concentration of U among the constituent phases
of the rock. Gam:na ray spectrometry of natural decay products
was used to determine U, Th, and K in the parent gran it e ,

I soil profile material, and in the stream cediment. Delayed-
neutron counting was used to determine U in stream sediment
cmr.ples, soil profile samples and size and mineralogic fraccions

I -
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I
of those samples to better delineate phases critical to U
and Th loss and transportation.

While Th favors accumulation in soil materials, U is
seen to be mobilized early in weathering, with considerable
loss from the granitic material to the ground water system.,

In areas of favorable structure, this loss of easily-mobilised
U from granitic rocks is known to have contributed to the

- formation of economic deposits of U.

Oceanography

Iersonnel

Dr. B. J. Presley -- Professor
J. Schofield -- Reuearch Associate
J. Trefry -- Research Associate
Ron Pflaum -- Student Assistant

Work involved analysis of vanadium content to marine
organisms (fish, 300-plankton, and shrimp in particular)
from the South Texas Outer Continental Shelf to assess
possible vanadium contamination from petroleum-related
activity. With support from the Bureau of Land Management ,
a method of extracting the Vanadium from the biota, and
thus obtaining reliable data in the PPB levels, is being
developed.

Oceanograohy

UR ANIU:? IN ANOXIC SEDIMENTS ON THE GULF COAST

Personnel

Dr. William Sackett -- Professor
Frederick Webber -- Graduate Assistant

A worldwide increase in nuclear power dependency and a
continual depletion of high grade uranium ores are resulting
in the utilization of lower and lower grade uranium deposits.
For example candstones in the South Texas Coastal Plain with
from 0.1 to 0.23 uranium are presently being mined. In the
future, hign uranium-bearing materials in the sea may become
important economic sources of this valuable element.

One potential source of uranium in the ocean is anoxic
environments. Several studies have shown that there is more
than an order of magnitude uranium enrichment in anoxicI sedimentu (up to 0.01%). Anoxic sediments along the Gulf

I
4c-ss3
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Coast such as found in the newly discovered Orca basin and
in various estuarine and near shor- environments may show
similar or greater enrichments than thoae found elsewhere.
Thus, the goal 01 thiu worg is to determine uranium concen-
trations in sedi: 2nts in various anoxi; environments along
the Gulf Coast in ora 2r to provide the data base for the
evaluation of anuxic Julf Coast marine sediments as future
uranium sources-

Nuclear E x ne> ring

Personnel

Dr. Ron H.u-t -- nosoelate i r o l e .s a u r
Les Albert -- Gradu tte Acciatant

MEASUREME.iTo 01< 31 P CONCEdiRA'IION PRODUCED BY NEUTRON
TRANSMUTATION DUPING OF SILIr%

The absolute concentrations of 31 P, produced by the
irradiations o r float-soned sillcon samples in the Texas
A&M University Research Heactor, have been measured in an
accuracy of 2 10%. The neutron fluence was varied from
10 16 to 10 18 n/cm2, '.s h i c n corresponded to 31 P concentrations
in tne 10 12 to 10 14 atoma/cm 3 rance The results are based
on measurements of tne absolute activities of 31S1 by
detection of 1.J66 MeV E mma ray s . Secondary standardt of
i'e were required for the larger neutron fluences. The 31p
concentrations .ere compared to the concentrations of

followinc 8550 anneals for 1 hour.electrically act ive P
These concentrationa sere determinel in the same samples from
temperature-dependent Hall e f fect measurements at Hughes
Research Laboratorit ine two reaulta agree within>

experimental error, thus <:onfirminc that transmuted P in
the 10 12 to 10 14 atom 3/cm 3 range 1: completely electrically
active following dSd"1, 1-hour anntals of float-zoned
silicon. In additim , a ;orrected alue for the gammaI abundance of 31. ! waa eutablished tu be 5.6 x 10 10%.4

MEASUREME:n OF ind JEUTRON bNnR:iY JPECTRUM 1N THE
THERMAL ROT R..{RIL

Personnel

Dr. Hon Hart -- Accociate Profeuaor
David .lo o t a n -- , :! tant* au ,ato n>

In neutron t edn.1.^.ut a t ion Juping o f semiconduc tor mat erial,
accurate calculations of esulting Japant concentrations
require a thorouch c ow le U:. of th neutron flux at various

| energleu. In tnia . ,J e ' . , the ap:clally averaged energy''

El spectrum ,ian n anure.1 1. n tht J.' C thermal neutron rotisserie
trradiation device.

I ,s
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I Using input generated from activation of threshold and
fission foils, the SAND-II computer code was employed for

i spectrum unfolding. The results showed a total neutron
flux of 1.15 x 10 13 2n/cm -sec above 10 10 MeV.

Animal Science

FLOW OF INGESTED FORAGE PARTICLES THROUGH THE G.I.
TRACT OF CATTLE

- Personnel

B Dr. W. C. Ellis -- Professor
g Mr. John Snell -- Research Associate

Mr. Carlos Laseano -- Graduate Assistant

An experiment was conducted utilicing several different
rare earth radionuelides as flow markers of ingested forage
particles through the gastrointestinal tract of grazing
cattle. Isotopes used include 141 169 147Nd.Ce, Yb,

Ingested forage was collected from several surgically
, g modified heifers grazing within university owned land. This

g material was then labelled with one radionuclide and introduced
. into each animal's stomach. Collection of ingesta and feces

was done, and these were prepared and analyzed on a NaI(Tl)
detector. From assay, information concerning particle flow
was collected.

B. Other Universities

Lamar University

SENIOR LABORATORY EXPERIMENT IN RADIOACTIVITY

Personnel

Dr. H. f. Baker -- Head, Department of Chemistry

g Seniors and graduate level students enrolled in Chemistry
3 331 used the reactor and a gamma spectroscopy syste'.! in an

experiment designed to demonstrate principles of radioacti"S
decay and techniques of neutron activation analysis.>

-

= McClennan Community College

NEUTRON ACTIVATION ANALYSIS
-

Perronnel-

Mr. Don Tatum -- Physics Instructor

..

,

I [j ';!!
% k

Ls.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . .
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__
'-- A laboratory experiment waa performed to expose the
_ class to the environment of a reactor facility and to

demonstrate the principlea and techniques of neutron
- activation analysis using gamma-ray spectroscopy.

7 Texas State Technical Institute
-

_

'

RADIOACTIVE DECu.iTAM L::ATIO'i E: RCISE
-

_

Mr. H. Die r,e l -- Inctructor, ';uclear Systems Technology

As part of a f i c.:t l laboratory exam, students participated
__-

in a mock emergency altuation involving live radioactive_

isotopes. A controlled ar ea o f the 'JSC was contaminated;

and students were rcquireu to survey the area, identify
; sources and contamination levela, and clean up the area.

.j This was perforr.ed a:, part of a second year health physics
- class and illustrated the bacic techniques of controlling

auch a situation.,

-

5 IJEUTRO:1 ACTIVA 110:, n.ALYSIL

Perconnel=
_

--

Mr. Rob Yor<; -- Chairman, :'u c l e ar Systems Technology
Mr. Bill Manan -- Inutructor, ,uclear Systems Technology

- A laborators e xp-2rir.e nt wac pe. formed to demor. strate
__ the principles and tecnniques of neutron activation anulysis

Lsing gamma-ray upectroscopy. Thio viork was performed as a
_.. laboratory experiment of the IJuclear bystems Technology-

204 course, Radielcotope and Radiation Application.
-

_
iiUCLEAR REACTOR rR EHIMm A

Personnel,

e
Mr. Rob Y o r e: -- ihali ;an , ,uclear Lyatema Technology-

Mr. Bill E.- un -- I n :t ruc t < 'r , .uclear S',atems Technology_

.

-f A serica 0: x;,t rin nt s "e P f o r'r.e d in order to. . . ,

familiarize the :tud nts .; 1 t h : act:a concepts and charac-
teristics. The- i m l ud. -

(1) mnte : cat.; rat 1,
(2) radial f '. di - !b ton : et e r; .ina t ion ,.-.u

(3) reactor ,1 1 tu;

Rice U n i v m AL,.

JE:; L OH LA!! %. '. .n !: a ,; U ... AR c:iG 1:hdRIIJG,

Personnel

I Dr. Thomaa d. 1'tana -- Profe.:ar of I;uclear Engineering

, .
.- 1

| iI '

.) tIkI s/ LI

- _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . . . _ . . . . . . .
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Twelve senior and first year graduate students enrolled
in Chemical Engineering 631 used the reactor in a one-day

- experiment sequence as part of an introductory course in

] Nuclear Engineering. The experiments were.

___ (1) A tour of the reactor facility with special
emphasis on operational procedures for startup,
control, monitoring devices, and sa fe t y fea t ure s .

3 (2) Measurement of a flux traverse through the core of
5 the reactor by irradiating a copper wire, counting

segments cut along the traverse, and plotting the
relative flux versus position.=,

- (3) A control rod calibration using the positive
_,

period method.
.

n
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Publications, Theses, and Papers Presented at Technical

Meetings Which Involved Use of NSC Facilities From 1976

to Date

1. O.F. Zeck, G.P. Genarro, Y.Y. Su and Y. -N. Tang, "Effect
of Additives on the Reaction of Monomeric Silicon Difluoride
with 1, 3-Butadiene," J. Amer. Chem. Soc., 98, 3474 (1976).

2. R.A. Ferrieri, E.E. Siefert, M.J. Griffin, O.F. Zeck and
Y. -N. Tang, " Relative Reactivities of Conjugated Dienes
towards Silicon Difluoride," J.C.S. Chem. Comm., 6 (1977).

I 3 M.D. Devous, Sr., "A Radiation-Induced Model of Chronic
Congestive Heart Failure", Scott and White Hospital,
Department of Radiology and Nuclear Medicine, May, 1977

4. M.D. Devous, Sr., "A Canine Model of Gongestive Heart
Failure", University of Florida, Department of Radiology
and Department of Cardiology, November 1977

b. D.E. Felts, J.D. Randall and R.F. Schumacher, " Report on
Damaged FLIP TRIGA Fuel", Fifth Triga Owner's Conference,
Tucson, Arisona, March 1977

6. J.D. Randall, " Forensic Activation Analysis", NSCR Tech-
nical Report No. 36, November 1977

7 R.R. Hart, L.D. Albert, " Measurement of P Concentrations32

Produced by Neutron Transmutation Doping of Silicon",
I Presented at International Conference on Neutron Trans-

mutation Doping, University o f Mo . , April, 1978.

8. D. Wootan, " Measurement of Neutron Flux in Thermal Rotisserie",I Master's Thesis it. Nuclear Engineering, November, 1978.
. 9 Huang, W., J. Chatham, " Uranium in Lignite: I Geological

Occurrence in Texas", Tenth International Congress on
Sedimentology, Volume 1, A-L, pp. 317, 3978.

I 10. Huang, W., S. Parxs, " Uranium Resources in Some Tertiary
Sediments of Texas Gulf Coastal Plain. I Geologic
Occurrences in the Lower Miocene Sediments", Tenth
International Congress on Sedimentology, Vol. 1, A-L,I pp. 318, 1978.

11. Huang, W., K. Pickett, " Future Controlling In-Situ LeachingI of Uranium from Sandstone and Lignite Deposits in South
Texas", Proceedings of Uranium Mining Technolo q , Update 78,
Reno, Nevada, November, 1976.

12. Presley, R.J., R. Pflaum, J. Trefry, " Fallout and Natural
Radionuclides in Missisulppi Delta Sediments", Environ-
mental Oceanograpnic Science, Vol. 59, No. 4, April, 1978I (abstract).

Jhc 5.
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13 Lescano, C., W.C. Ellis, "An Evaluation of Lanthanides as
Particulate Matter Markers", American Society of Animal
Science (abstract), Tucson, Arizona, 1979

14. Bachinski, S.W. and Scott, R.B., 1979, " Rare-Earth and
Other Trace Element Contents and the Origin of Mineetes:
Grochim. Cosmochim. Acta", Vol. 43, 93

15 Scott, R.B., Temple, D.G., and Peron, P., 1979, " Nature of
Hydroghermal Exchange Between Oceanic Crust and Seawater

I at 26 N. Lat., Mid-Atlantic Ridge. In Benthic Boundary
Layer Processes", an IOGC Symposium on the Benthic Boundary
Layer, In Press.

16. Tiezzi, L.J., and Scott, R.B., 1979, "Crystaf Fractionationin a Cumulate Gabbro, Mid-Atlantic Ridge, 26 N, Lat.. Jour.
..

Geophys. Research", In Press.
'

17 McGoldricK, P.J., Keays, R.R. and Scott, R.B., 1979," Thallium: A Sensitive Indicator of Rock / Seawater Inter-
I action of Sulfur Saturation of Silicate Melts: Geochim.

Cosmochim. Acta", In Press.

18. Zakoriadze, G., Scott, R.B., and Lilly, D.H., 1979,
" Petrology and Geochemistry of the Palao-Kyushu Remnant
Arc, Site 448, DSDP Leg 59: Trans American Geophys.
Union", v. 50, 94.

19 Scott, R.B., 1979, "Petrolog3 and Geochemistry of Ocean
-

- Plateaus", A TAMU Symposium on Ocean Plateaus.

I
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EIG'LUE!!f REllXE CLGHY

Introduction

Sunmries of radioactive effluent released frun the Nuclear Science Center
for 1978 are included in thia apperv11x. Tnese data are presented in tabular
fann ano includa atmospheric, liquid and calid waste releaces.

Particulate Heleacea
a

Ihdioactive particulateu are nonitored at the base of the central exhaust
ctack and suninarized on a nonthly basia. The annual average release rate was

I 1.15 E-ll pC1/cc. Total radioactivity released for 1978 was 8.58 E-04 C1.
There were no radioicotves with > 0 day half-lives identified from isotopic
analyses of the filter papers. Trece analycen revealed only the decay
daugntern of Ibdon-Thoron. Itece data aru presented in Table 1.

Gaceoun Releases

I AIT;on-41 la the mJor gaseous errluent pro.luced and released at the
Nuclear Science Center. Thic effluent is reasured by photopeak counting

I tne gaseous discharges in the central exnauat otack. Total argon-41
radioactivities releas x1 during 197c was 2 30 C1. This reflecto a 20%
dectuase of radioactivities released in 1977 lhis reduction is the result

'

of no reactor operationu utilizing the irradiation cell and an extended.

effort by experinenter personnel in the proper uae and operatica of the
N3C pneunntic irradiation ayatems. Ihese data are cuninarized on a renthly
bacia and presented in Table J

Ltquid Waste Releaseo

Radioactive liquid effluenta are collected in 11guld 'cate holdup tanks
prior to release frun t he confine , of the Nucle:u' Science Center. Sample
analyces for radicactivity concentrationa and radioicotope identification

( were determined for each releane. ihere were 31 11guld waste releases
totaling 5.17 EOS c111ona frcm the :cclear 3clence Center during 1978.
The total radioactivity releaned for 1978 was 6.93 E-03 Ci with an

I average concentration of c,. 33 E-UU p C1/ce . Ihiioicotopes were identified as
60Co , 5 8co , s yn, 6 5:n , 1921p, 12Hb, 57Co , 1 3 76,12 /Sb , and 24Na. Releases
were below the limits sp;cified in 10CI7120. Su:rarlea of these release data
are presented in tablen 3-14.

Solid fudioactive '.nate
a

There was 242 ft 3 of coll 1 waate nnteriala cenerated at the Nuclear
Science Center in 17(8. l.h i s w a a t t was tranuferred to the Ibdiological
Safety Office Ibxas Licunae Na. 6-+40, for dic; ucal . The bulk of thisI bwaste,191 ft was mixe:1 re i U :ao , -usi e! cer freo the ue-

3ndreralizer system. The reLuining C ft was in the form of paper, poly
gloves, rags, and ccner expendable laboratory ite:T,. Total radioactivity
was 6.34 5-03 C1. Hadioisotopec were ident irled au 1 2 "Cb , 1 9 21r , 51 Cr,
60Co, bSZn,1d2Eu,109Cd , 5 % , ud 57Co. The , data are sunrnarized in

Table lb. p,g ,q
Jud Jud
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'JABLE 1

PARTICULATE EFFLUENT RELEASES
*

ANNUAL SUK4ARY

1978
.

Exhaust Volume Concentration Total Radioactivity
Aonth ce pCi/cc pCi Ci

January 6.31 E 12 4.67 E-12 29.47 2.95 E-05

February :2 71 b 12 6.53 E-12 37.28 3 73 E-05

March 6.31 E 12 6.17 E-12 38 93 3.89 E-05

.. April 6.12 E 12 1.01 E-ll 61.81 6.18 E-05

May 6.31 E 12 o.b9 E-12 43.47 4.35 E-05

June 6.12 E 12 9.07 E-12 55 51 5 55 E-05

July 6.31 E 12 1.82 E-12 11.48 1.15 E-05

August o.31 E 12 1.60 E-ll 101.00 1.01 E-04

September 6.12 E 12 1 38 E-ll 84.45 8.45 E-05

October 6 31 E 12 5 08 E-12 32.05 3.21 E-05

November 6.12 E 12 3.23 E-ll 197.67 1.98 E-04

December 6. 31 E l') > .01 E-ll 164.70 1.65 E-04
:

i

Total Volume: 7.44 E 13 cc

Annual Avarage Release: 1.15 E-ll pC1/cc

Total Radioactivity Released: a.5d E-04 Ci

I
.

N $

wU -
jJ
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- TABLE 2

-- GAL 5JU3 EFFLUE!!T PELhs;ZS

'
AIM E -41

m

tu.~i AL SU?".AliY
__

-

__

197c

._

Exhaust
Voltre uncent ratio: .* 0 ncentration** Percent ** Radioactivity *

"

bbnth ec LC1/ e c uC1/cc JP0 Total (01)=
_

-- January 6.31 E 12 2.10 n-03 1 55 E-10 0.4 1 95 E-01

7 February 5.71 E 12 ;.10 n-00 1.55 E-10 0.4 1 77 E-01

bhrch o.31 E 12 3 10 n-03 1.55 E-10 0.4 1.95 E-01
- - = -_

_ April 6.12 E 12 3.j5 n-05 1.6a n-10 J.4 2.05 E-01
._

May 6 31 E 12 1.t,E c-00 2 31 n-lO 0.6 2.92 E-01
--

June
_

6.12 E 12 a.oc 2-0d J.R c-10 0.0 2.82 E-01

July 6.31 E 12 1 3/ n-00 o.c3 :-11 J.2 8.69 E-027

- Aucast o. 31 E 12 . t b :.-Od 3.j- E-10 0.8 4.21 E-01*

] Eepterrber o.12 E 12 - 33 :-30 1.lt E-10 03 1.43 E-01
_

October o.31 E 12 _ .14 c-Oc 1.C; 1-10 0.3 1 33 E-01
. _ _

_

-

_ November o.12 E 12 1. > n-00 5.lt _-11 J.2 1.10 E-01
__

Decerrber o.31 E 12 1.13 c-Jo 5.o; n-11 0.1 7 13 E-02=

-
-

_=_
-
m
um

Total Volune: 7.44 E 13 cc
-

B
g Annual Average Release *: 3. u J .-x a_,1/t

Total Radioactivity Heleased *: _ , a

*As Measured in the Central Exn2am n*

**As Deterctined at 100 m ten >,-e . c.1:. a b . O nni ej . :xclu. don area,
with 200/1 Dilution Factor, :.a, i:4 > 1.!3-105, Aug: t 1967

I -n
f"" .I ,

)

_ _ _ _ _ _ _ . . _ _ .
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TABLE 3

RADICACTIVE LIQUID EFFUETI' FMEASES

, SLOMARY

1978

Number Volum:* Concentration MPC-W MPC Radioactivity
Isotope Releaces Gallona uC1/cc pC1/cc % C1

55Zn 22 3.74 E 05 1.16 E-06 1.0 E-04 1.2 1.65 E-03
5"Co 24 4.04 E 05 1.05 E-06 3 0 E-05 35 1.62 E-03
5"Mn 25 4.20 E 05 8.90 E-07 1.0 E-04 0.9 1.42 E-03
58 Co 22 3 72 E 05 5 18 E-07 1.0 E-04 0.5 7 31 E-04
2"Na 4 8.31 E 04 2.09 E-06 3 0 E-05 7.0 6.60 E-04
58 Cr 2 3.40 E 04 2.84 E-06 2.0 E-03 0.1 3.66 E-04

is2 1r 12 2.04 E 05 8.65 E-08 4.0 E-05 0.2 6.70 E-05
12"Sb 2 3.40 E 04 4.57 E-03 2.0 E-05 0.2 5 89 E-06
57Co 1 1 30 E 04 8.11 E-08 4.0 E-04 <.1 4.00 E-06
187Ca 1 1.30 E 04 3 24 E-08 2.0 E-05 0.2 1.60 E-06
122Sb 1 1 30 E 04 2.43 E-08 3 0 E-05 0.1 1.20 E-06

Total Releases: 31

Total Volume *: Gallons 5.l'l E 05 cc 1.96 E 09

Averac2 Concentration: 3 33 E-06 pCi/cc

Total Radioactivity: 6.52 E-03 C1

*Includen I'rech water dilutent

i
I
I

Mg g

I
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Table 4

RADIDACTIVE LIQUID EFFLETF REUJEi

MOITTIUJ GUW.ARY

January 1978

I therber ol' Volu::n* Concentraticn ?!PC-W MPC Ittdioactivity

Inotope Releauea Gallona pC1/cc pC1/cc % C1

6 Co 2 3.40 E 04 3.62 E-07 3 0 E-05 1.2 4.6'l E-05I 5"Mn 2 3.40 E 04 6.65 E-07 1.0 E-04 07 8.57 E-05
58Co 2 3 40 E 04 7 95 E-07 1.0 E-04 0.8 1.02 E-04
65 Zn 2 3.40 04 7.44 E-07 1.0 E-04 07 9 59 E-05

Total Releacea: 2

Total Volu"e . Gallons 3.40 E 04 cc 1.29 E 08
Average Concentration: 2.56 E-06 pC1/cc

Total Ittdioactivity: 3 30 E-04 Cl
" Includes fresh water dilutent

TABLE 5

RADI0 ACTIVE LIQUlu EPMETF IiF.IEASES

MO 7FIE.1 SUN.tRY

Ihrch 1973

Nu: n r 01' Volut;* Co..cer.t ration MPC-W IFC Radioactivity
Isotopo Heleaces Gallons pC1/cc pC1/cc % Ci

seCo 1 1.70 E 04 3 32 E-08 1.0 E-04 <.1 2.14 E-06

5"Mn 1 1.70 E 04 1.00 E-07 1.0 E-04 0.1 6.48 E-06
~ 65 Zn 1 1.70 E 04 1.06 n-07 1.0 E-04 0.1 6.68 E-06

6"Co 1 1.70 E 04 1.7 3 E--07 3 0 E-05 0.6 1.12 E-05

Total Releacea; 1

Total Volume. Gtllona 1 70 E 04 cc 6.44 E 07
Average Concentration: 4.14 n-07 pC1/cc

Total It1dioactivity: 2.o'/ E-05 C1
*Includeu f'rech water dilutent

-Q
I <. >e

,L)
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HADICACTIVE LIQUID EFFLUEili' RELEASES

_ MGTiliLY SU?G'./dlY
_

__

April 1978

I;urier of Volurne* Concentration ITC-W MPC fladioactivityy
Icotope Releaceu Gallon 3 pC1/cc pC1/cc % Ci

_

is2 1r 4 6.05 E 04 9.82 c-06 4.0 E-05 0.2 2.25 E-05
"Co 5 d.s0 E 04 3.64 E-07 1.0 E-04 0.4 1.13 E-04
'Mn 6 9.60 E 04 6.13 E-07 1.0 E-04 0.6 2.23 E-04

-
'5 Zn 4 6.65 E 04 9.6J E-O'l 1.0 E-04 1.0 2.43 E-04

- " Co 6 9.60 E 04 '/ . 09 E-O'l 3 0 E-05 2.4 2 58 E-04
__ 2 *lla 1 1.40 04 6.52 E-07 3 0 E-05 2.2 3.46 E-05
_

J

Total Releaceu; 6
_

Total Volume. Gallonn 9.60 E 04 cc 3.64 E 087
Averace Concentration: 2.45 E-00 pC1/cc

Total Ihlicactivity: 8.94 E-04 C1
--

"Includen frenh water dilutent
-_

T/d:LE 7
_

HADICACTIVE LIQUID EIFLIETI' REIE/JE3

--

MGTIifLY SUI 4MHY
'

ihy 197b

5 IJumoer of Volu::e* Concentration ITC-W f@C Radioactivity
M Icotope Heleaseo Gallor, pC1/cc pC1/cc % Ci

192 , t 1, ./ 0 J4 d.44 E-03 4.0 E-05 0.2 5A4 E-061I **Cr 1 1.70 E J4 7.44 E-07 2.0 E-03 <.1 4.80 E-05
2*Co 2 3.40 E 04 3.72 E-07 1.0 E-04 0.4 7.93 E-05
"Mn 2 3.40 E 04 1.11 E-06 1.0 E-04 1.1 1.44 E-04
65 Zn 2 3 40 E 04 1.28 E-06 1.0 E-04 13 1.65 E-04
60 Co 2 3.40 E 04 1.d3 E-08 3 0 E-05 <l 2.37 E-06

Total Releaces. 3

Total B lume. Gallona ') .10 a 04 cc 1.9j E OS.

Average Concentration: J.J9 t-06 p01/cc

Total Radioactivity: 4. +4 E-04 Ci

* Includes fresh water diluttntI h7',,

C t' ' ) s
j, s,

------ _ _ _ . _ _ _ _ _ . _ . . _ . . . . . . .
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- RADIOACTIVE LI.,' 1D STLUE'i FlELEASES

IL. . n y
. . .

.r -a m. .vst u.-

_
..me 197d

_ Ilmoer of Valu':e" cancentration @C-W IPC Radioactivity
-- Isotope Releaseu mllc: .. pC1/ec pci/cc ; ci
_

57Co 1 t./0 4 6.17 g.-; 4.0 E-04 0.2 3 93 E-06,
__

**Co
_

3 L,.10 E A 1.31 n-2. 1.0 E-04 13 2.54 E-04
6'Co 4 c . : 3 .- 4 J . l l c_-L" 3 0 E-05 7.0 5.45 E-04

~

54
- c31 3 1.10 n ' . a. c -0- 1.0 E-04 23 4.37 E-04.4

.- ssy ,

al 3 9.10 i 2 . *+ c-u 1.0 E-04 2.4 4.73 E-04s+

_ 2 "lia 2 3.u) 5. 4 + .-u / 3 0 E-05 1.8 2.02 E-05.

'I Cr 1 1, D a 14 4. h E-e ?.0 E-03 0.2 3 18 E-04
._ 12200 1 1..70 . 4 1.c) . 3 0 E-05 <.1 1.22 E-06c

_-

Total Releasec: 5
_

_
Total Volu:ne: Gallona '.50 . 54 cc 3.J2 . a

Avery e Concentration: , . x n-~ uC1/c..

T Total Radioactivity: .uc- C1.

- "Includeu fresh water u t 2terc-
__

_

. Auw :
e'J \ . x + .1 % s s - . .

,r - .r , - , . , ,

, J s. & L'd , s))L,,g
. , , .

tgQ[1Q%L ea L.s s
_

-
.

_

.r. , . .. . : w l a. . . . du. ..va
._

July 1?7c
._

!?u:nber of .xn* Lonec:.trat i a :FC-W 'PC Radioactivity
- Isotop3 Releaceu mllc:~ pCic c ; pC1/cc % C1

-
137C3 1 1.70 . + J . .+ 4 n. 2.0 E-05 1.0 1.61 E-06

-- **Co 1 1- 9 1. - n- D ,- 1.0 E-34 0.2 1.20 E-05<

' "I 'n 2 . n- 1.0 E-04 0.2 2.89 E-05m '..

65= Zn 2 .j
5- , L.O E-04 0.2 3 07 E-05.

60 Co 2 , . , ' 3 0 n-j5 1.0 3 62 c-05.v :..

- Total Releacea: 2

_ Total Volu:az. Gallonc 3. > L+ ] , a c.,

_
Average Concentration: ;.i. .- ) / >; fi/ ce

_

Total Radioactivity: 1.ul n- . 1

_: "Includec Presh water dilute:it
-- ,

O

C .4
'O' _) s -

__ j .;

- - - -

_ _ _ _ _ _ _ . _ . . . . . - . . .
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Md 11 t in I'< . I,1;, iIU li: tLE D' IG .th.r.',

cl n. m. r. , , .,7... 7.. <.
. i.. aI .srut

n crt l'i(o

Ihrl>cr ol' V1 > 1 ra: * . r. cent:ntI a Fl'C-W FJC Ihdioactivity
Icotope heleaue, Q t 11 on.: pol /c. pC1/cc % C1

2 "Ih 1 1. t J i. ;+ 0.LU .- )L j.0 E-05 28.6 5 55 E-04'

192Ir 2 23 1.4J '-Di 4.0 E-05 0.4 1.60 E-05+ .

ssCo 2 ; + 1.la .m 1.0 E-04 1.1 1.18 E-04.

' '' M t 2 :! i ..j. . .-u t 1.0 E-04 23 2.52 E-04' >
'

.

'' '' Zr. J :3 : .i > cb -% 1.0 E-U4 2.8 3 06 E-04.

60 Co 2 a: :.. 3.19 .-On 3 0 E-05 10.6 3.43 E-04.

Total lieluaa a; 3

Tot,al Voltrau Gallona D.Jj N c. 1. y1 r; o

Averan Concentration: a. 34 i.-t o DJi/cc
'Ibtal Palloactivity: 1. r E-u, Cl

#1ncludeu nich w'tt+:r d! !..tu ?

r ..
. 6AJ

, - . , ,,- , ,
, , n. L A, '. } s Ea,4 s ' .| r . .s d"J h :'s J

. .- . ,

$4tIli ? t's L . Ls s ? r.

., ., , .

.L . :o t . a u ,o..

n* . :>e: i i/ 2

Ihrber 01' '.uce* wnee:.tratl a '{I'C-W Fi'C Thdioactivity
- uC1/cc C1"lootop? Heleane; o d i' '. 001/- "

192 17 g .,) 1, 3 , '.- o 4. 0 E ')5 03 2.70 E-05,

segg g , .;, ,, ./ . t : -:// 1.0 t-D4 0.8 9.84 E-05
5"M1 3 3. n , ! . /> .- m . 0 c-34 1.8 2.24 E-04
65 Zn J j.4 ) ' l' ..- v L.0 E-04 2.2 2.82 E-04, .

60 .;, .. 2. O E ')5 'l . 9 3 06 E-04Co 2 .
,

'10tal Releace>. 4

Total Voltr:2. Gallonc .| . x .

r .'l/cAveran: Concentratlon: .-

Total Ibdicactivity : o. ;i - . 1

" Inc ludet, n u,;n water d i / , :it

F,..]. ,h
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ud$E 12

RADICACTIVE LI. UID EFFUEir RETEACES

MO:!"i[LY CLXGRY

Oetcber 1978

I!urrber of Volu::sf * Jcncentrat1 n MPC-W !?C Radioactivity
Icotope Releacea Gallo:c pCi/cc pC1/cc % Ci

"Mn 1 1. t S . ;4 2.Ct n-08 1.0 E-04 <.1 1.29 E-06
65Zn 1 1. o i 4 . 6 s n- M 1.0 E-04 <.1 2 91 E-06

Total Releases: 1

Total Volume: Gallonc 1.L5 t b c2 6.25 E ur
Averaga Concentration: 0.72 c-30 p01/cc

Total Raciloactivity. 4.,1 E- a C1

* Includes fresn water dilutent

TiaE 13
R/Oi UNCUT.T LL., JID ErIGEli fiEEKIES

I c.Gi:wY a:-i'AR3

i.v.c:rrer 1973

I !!u:1er of V l u::L* wncer t rati x . MPC-W MPC fhdioactivity
Icotope Releauca . . ti lc: . > pC1/cc pC1/cc % C1

192I 3 7) c-C 4.0 E-05 <.1 2.42 E-06Ir 1 1./) n '+

12"3b 1 1. 70 a 4.71 E-Oi 3.0 E-05 0.2 3 04 E-06.

58 Co 2 ;.b- 9 3. i E-0: 1.0 E-04 <.1 4.61 E-06
'R1 2 2 19 .. A S.bc E-Cs 1.0 E-04 <.1 1.02 E-05
*5 Zn 2 3 15 N 1.c7 t-07 1 0 E-04 0.2 2.24 E-05
6'Co 2 3 15 .. 1.31 E-Gi 3 0 E-05 0.4 1.57 E-054

Total Releases: .

Total Volu.e: Gallenc .4 .
-

Averag2 Concentratlon: J . / c c.- J / pfi/cc

Total Radioactivity, b. a :- . 3 Ji

* Includes n'esh water dilutu''I
. , .

h ,

.
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TABE 14

_

RADICACTIVF LIQUID EFFLUE:!I' IELEASES

I4J:lD!LY SUIRAlfl

Dece:1er 1978
=

!!unter or Volume * Concentration MPC-W IGC Ittdioactivity
Icotope Releanes Gallons pC1/cc pC1/cc % C1

-

is2
- Ir 2 3 A0 E 04 2.27 E-08 4.0 E-05 <.1 2 93 E-06
=

seCo 2 3.40 E 04 2 70 E-08 1.0 E-04 <.1 3.49 E-06
7 12"Sb 1 1 70 E 04 4.34 E-08 2.0 E-04 <.1 2.80 E-06
=- 5 "| h 1 1.70 E 04 7 03 E-Od 1.0 E-04 <.1 4.53 E-06
- ''Zn 1 1 70 E 04 2 34 t-07 1.0 E-04 0.2 1.51 E-05#

__ " Co 1 1 70 E 04 1.20 E-07 3 0 E-05 0.4 7.79 E-06

-

Total Releaseu. 2

Total Volume: Gallona 3. 40 t, 04 cc 1.29 E 08]
; AventEp Ccncentration: 2.84 E-O'l pC1/cc

Total Itidioactivity: 3.66 E-US C1

__

"lncludes frecn x1ter dilutent

Ea

I
.

.I

I
I

-
r'O _,t )
>. .

O

_ _ _ _ . _ _ _ . _ . . . . .



_ _ _ _ _ _

111-11--

_.

3 TiOE 15
E COLID PADICACTIVE W/JiE DISPCCAL

/J.7,"JAL 3UiL1/d(Y,

1 ')7 d_-

itLiLactivity

_

P.adioisotope a C1 C1

_ 124cb ..o 2.92 E-04.

1 321r 1.49 1 99 E-057
51 Cr 163 3 1.63 E-04

60Co 2/. J . 3 2.72 E-03
65Zn %39 5.68 E-04

_- 1 52Eu /.'3.0 7.23 E-04m -

J 1 09W 7a.0 7.00 E-04
54Mn 11 1.6 1.12 E-03g

3 s l'o 53.3 3.03 E-05

._

_

3
- Total Volunu 24.! -t

__

Total Fodioactivit;. .f. Ea C1>

---

--_

=
--

_

._

-

-

1

-

M

.-

-

U

[ \

:s )',

_ _)''()
- # =

-

-

-w

--

--w-------i------i--n i i
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2 E;WIRO:E!hAL SURVEY PROGRAM
's

Introduction
:

- 'Ihe envirorcental survey samples were collected in accordance with the
schedules of tre cooperative surveillance program between the Texas State

- Departneni., of !!ealtn and Texan A&M University. Tnese samples were arnlysedj for gross Emana and beta activities and isotope identification. Data from
these samples rennined basically unchangpd from 1977 an1 reflect the continued--

_ use of rutention facilities and sample analysis for laboratory effluents prior
r- to their release. Sample analysis indicate that the activities are remaining

at normal background levels in the unrestricted environment.
-

The envirornental survey program was expanded in 1977 to 4".clude the-

-

neasurenent of integrated radiation exposures at the site boundaries. Tnese
neasurements are nnde for a period of approximately 90 days using comercially
ava11aole tiemoluminescent dosinnters (TLD's) of lithium fluoride chips in

-

c, lass encapsulated bulbs. Tnese dosineters are provided and processed by
- - - Texas D2partment of IIealth, Division of Occupational :lealth and Radiation

Control.
^

Ambient background for these neasurements is detemined from a
_- control dosineter located southeast of Easterwood Airport approxirntely

- 800 neters east of the Juclear Science Center site. This location is at
a right angle to tre prevailing southeasterly winds which occur a large
najority of ' he tine on an annual basis.-

Table 20 lists tre average exposure rate above ambient background
per megawatt hour of reactor operation for a number of locations at tne

E site boualary. The nignest exposure points are at the middle north and
E northwest corner of the site boualary. Additionally, a dosimeter is

located adjacent to tne radioactive waste storage building and the
. Instrument calibration range. Exposure data from this dosineter is not

considered as a result of reactor operations but does reflect the maxirum
site bouniary exposure of 141 7 micro R/hr. Tnis site bounda"y location is
furtner protected from free acceJs to the 02neral public for an additional
100 meters of fenced Texas A&M University property. A dosinnter at this
location reveals only background radiations.

I Su:anaries of the environmentel survey prograrl for 1978 are presented
in Tables 16-20.

I

I
g )
I

. - - . . . . . . . . . . . . , . .. . . . -
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~JABLE 1:

m N I RO:.. '.E.1 A L S Uin'E Y FROGRAM
t- t,m-j t een*r

.- , . . , tiIl1 hIi GU . t il*. II' l ; o.
'

1 ;)'l L

T E. Ho n

Halloactivity (P:i/L)

IJurr t e r

Location J a::,t 1et Ave"ar Maximum Minimum

?JSC Creek 3 3;u 1 r)3 890 300 70 4

Sanitary Out flow 5 8. :J 3.2 14 4 4 1

lj.'j5 * 35 14 6 13 1.2Wnite Creek c

Lower Brazos 1 33 i L 4

Upper Brazos 1 10 , > 2 p.2

'.' u<TA I ;!'
.

hadio Livity (Pel/r., ASHED)

I;u:: < e r

Location S a r.p l e n ,i v "ug Maximum Minimam

Cyclotron 1 ; .i 4

NSC Site (Incide
Fence) 1 9.' i r.

IJSC Site (Outside
Fence) 1 b.; t ,

White Creek i 13 1 2 ..J
NSC Creek 1 17 0 /

I L ,

i.1d io n . *. i v i t s (i /L)

!;umt t :

Location S a n.,ile a _ .; o t e s Average Maximum Minimum

jii,'TAMU Dairy J3<;

L. 1 0
I33

I 1 <30
1.'30 1840 1020

40
i

a

/.. _a \

d
*

's \
\

' .| J(
6 . ' U
.)
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TABLE 17

E!iVIllO!TEITTAL SUINEY Pf00FfJ4

SECO;iD QUAlffEft :374ARi

1978

WATER

Itvlioactivity (Pci/L)

lluni;er

location Canplea Average I41ximum I41nimum

113C Creek 4 2d t 4 . '; 47 11
Knite Creek 1 10 ! 56
Sanitary Outflow j 13 4.2 19 7 7
Upper Brazoa 1 11 4.7
Lo w e r tir a z o u I d 4.6

V E G c. Y A T 1 O II

Hadioactivity (Pcl/ga, Dry wt. )

IJunt>e r

Location ihmplea Average Dhximum Minimum
'

Cyclotron 3 8.13 ! 7 10.9 6.7

I1130 Site (Incide Fence)
3 7 53 9 11 9 4.5

ILC Site (Outalde Fence) 3 7 56 i .9 8.3 72
Knite Creek 3 7.80 .8 93 5.8
I;3C Creek ? 6. f; 1 .8 73 6.6

MILK

ft1dioactivity (Pc1/L)

!|unt>er

location Sarq>1ea IcoLope Average Phximum Minimum

T/C'U Dairy 2 "Er 6.3 1.5
13

I <10
_ 13'Ca <10

140 1st <10
''

K 1290 1340 1240

' ' '
.-( , ', , ,s )

)'

I
I
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I l;b }, .. < !: W i l l .li . . .liu < tl i l
,, ,. ,, n...,,

a s4

I6;

, ,,

.. n !

i ii ,: t t i v i t.y (iei/1,)

1.u ;; n '

rLoe:ttict! c: ple avt '" o c.: <x 1:: ,an i 11:11nar:19 et. .

!LC Crees 1 il + 9
Wnite Ortex t i i *

QHP in':1?cs Itl'v e r i .t. t 1 . ';

[.C.nf r diil303 it1Ver 1 '[ . ; 4*

Janitary Out flo.. -j 13 3 + 4.i 15.'l ll .!i

L
. ., ,.

}\ L
j,&,

0 .4d

nlic r t. < v i t ;/ (ii 1/na, I vy wt . )

1. cit t-

I4 )C 'll1011 _ u . . j .1 A u 'I 'i t , [ l'iX InC; cIl!!1:nU"1>

Jyclct,ron a 5 . :, lo1 9 :; 1 .oi+ -

i.cJ Site (Inuiae M me) a i r, ' l. ' > +
- 1. '/ /. i 1

.. J Site - (Outali .unee) ;, i.o+ 1. ! 1:, r 1,5 t, .o

...:ite Cru en 1. ' O 1. 1 14 t 1.4 1L 1.1
im:0 Creed 1.j (, i .6a 1,.,* 1 1d. .+

, , .

L s 1 ta

[(1.15 1|1C D i V [i.,y (Ih!i; ,)

. .; 1::.I e J I *

[Oe:1L!.Cil ,u._,>It >1ti. <si ''| 2 i X II'i:1.'; [ l iI 1 II'.wi:,

hJ tairj 6 . c, 3. ;
*

, ,,

I 3 /g , y ,)
131j <i

L

l A+ U ;
s

y tL',

'
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. T/dllE 19
-- ICUlkO: Mull'AL fil"riVEY IR(fj!t/J4

_
IUUIG'H (<UA!GEH ;UM.4/JtY

y Irf/3

-_

WATEh
-_

Hadioactivity (Pct /L)
=

~

l1u::hn

- Incation Camp)ea Averag; thximum Minimum
--

-

- 4 nite Creek 1 6.6 35
'

Canitary Outflow 2 11.4 5.1 12 5 9.8 10.4 4.5
_ !a:C Creed 1 4o 8_-

_

_

_-

j VrGETATIO!!

hadioactivity (Pcl/ca, Iry wt . )r
_

'

I ju'nLe r

Z Location .unple: Average Maximum Minimum
_ _ _-

Cyclotron J 77 ' '4 30 1 5 24 3
; I;SC Cite (Incide Fence) / 19 5 t J 24 1 2 15 1 2
j IL;C Cite (Outalde Fence) ? 10.j t ? J?.6 2 14 3
'Knite Creek Id 1 3 20.0 t 3 16 1 3

'
.

__I.LC Creed 2 JJ 1 3 20 5 18 2
Y
N

g M 1 L /.
-

Haiicactivity (l'c1/L)

Nu:ru:r

Incation Otmpleu Inotope AveraD? Maximum Minimum

TiJ4U Ixtiry !3'i <10<

117
C. <0

1 "Itt <10I "K 1275 1360 1190

I
a

I E) v<kk'
i' -) ' U

.

I
_ _ _ _ _ _ _ _ _ _ . .
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EIO/ i IS O!, .In. M [s . .' [ U N It i j h I ,4 a P [{ C ' i[{[G,L,

i ,' c: G i t r:1- J /1!> ! n ; G C. IRE'
.,

Nove : - 'c. r ,1, l j '( 8=
, ,

-

_

Station qm. dx; ;ure Exposure Rate
J umt; e r Loc:11. l o : .: (.. MH) (Micro R/hr)*

._

_

- 1 ba c , , "o . ., 8 -<

2 a :' u' ..n_ ,, ,
:

=. 2 , .3,

-

3 N L', C :n :t ., 11 4,2)
..

M .

.wo .. 11- .d 4.8
g.( ,

" e : n .. ,

=

t> . . o l. t: n . .a. . .1 2,1
-

,1,
'

-_

_

-f 6 Hauloact' te. ,,

J t o r:o;t: 1<' 4d- 10 41,7.m .

; 7 100 : t *: r a...-
.

,. ,

*i '; 0.5
__

Oi o - ,

=
m

-m

_

_

d.

-

m

-

-

I
I
I
I -

.# ' ! L '*

| '
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-

H A D I iN ! u a 4. ' l Ni i : . i c. G L Ph) GRAM.

'
tu. ,

_

_-

_ Introduction
_

The detection c.2 e . :al ation : ilation :.a .a r i, in an
-

-

integral part ur tr > bd: i t i- Sa r +j a;r :a at the I.: u e l e a r.
._

Science Center Y: " a .1 :t t i . an.: 'o ' ;u:vey p ro r>ra:a 3 Con-,

-

tribute to thE cont e t i it: :al na'. : ,' t h > ;e h.altn hazardo.
Tnia program 1. e r r- '.1- .o / !: .no ,prea1 of radio-,

-- active c ont a:a l n. L . !' r ,, ;t -
1 lioactive :aterialu,.,

_' and unwarrant.u e x: r. .Ia?'
-

__

I_ P.adiation J u r v e . '/
,

=

The !iuclear m, :. 'e u. 'i r. radiation monitor-m i

7 ing ; y a t e "' corn. tat '' :ii n i i) !c t. 3r e.annela located'

M. throughout tnt Huas . t. . a ra t. ;i : i l d i : o".u . Tnic ayatem'

. _ _ _

13 equipped with :t 1:: : < tin, ui! f. e " e a d o u t. r, in the-

contrul ani re, 4 p t e :ci i ' 1 t i t 1. / < ' l :, an! operationalm

_ c nu c e:u are r e e >t.:- J s. 'ai. or niu ;yutem functiona-
m

-

an a radiation carem m i t o: 2r ne tely detection of impend-'

lug radiation haiar' .uclea: nee ' enter Facilitiesr. . . i

7 and alte boundarie. a:, "v. d utn. with beta-gamma. ,

.enultivs inct e r. .t 4 e t a r:e n to deter-; .,uo .t ax . . ._.

mine proper CLorag- :i : i :. n .!i 1. io: r iloactive material 3
and tnat visitor aru "o. ine i u r ,: :r :t. are t ree of radiation=

'

nazarda. Addit io:.a 1 j , tdiat lur ni .rinc supp.;rt la provided
for t. h e reactor operati ! . t :r i r:. .t e r croupu to insure.

the are handling : ) : 'a.. :t u ' /e a er .in ud control cf,
- peruannel exposurej .u. e t .> d ra 11ation lovelt- -

. .

or improper 2t;> rap 'r*.lo 'a1 dete:ted during- '' .t -
.

1970. i'h e a u ; u r vt
.r . 't * i o >u i ra'liationa at the>

.

2 cite perimeter 'ti..

-

W

; C o n t a :a l n a t l_e n__a r_v ,

_
e n. a uC , t a: nt > 1. .;1: aur, yed f.or radio-.

tetl ve c o n t a m i. n a t l ii. OL m incluueu the,

I eull>ctior., a . ; q, .t t . a: .p: .imately 50 nmear
;amples 1 mi tnu de .t .a t : t 3: a t o '- - d "la t e r ia ls*

.

with removabl+. t ' t 'i . r 1 :n * 'i' c,reater than 200*

nm/10J e i. n1. | t i: * he 1imination ofI .

contamir..'cd n. 1- '*or 'in d ,ersonnel'
, .

traf[lU ',t' ' t i:. :i:1 L 1 + :1.'

I
I

.

-
f' I

i

s

., #

_
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=

'I.en ,,.
_

_

w

3 naulation expo.une ;. ,u: :1: ti, ,;uc ! :tr 'u; 1 e n c e Center> .

j 19'/ d ;we re wittil,. *n i r; . of '). Tile m:tximum exposurefor , us

received oy an 1:01. ,_f, :g; 1: .

' li)0 mrem. A total of1,

'; .1 , o, egs a n c.n ,i:1. r n L; [ . 1.,3,rtant, t ile exposures4
. .- ,,

j- .__

reflect an ext nic. et. o, 11 ; 1 minimize and, ,

11.'r. i na t .- .' t d. i ' t ' , ' t ,- -.r . . > , -
1 abl . inene exposure

-

+ * +> -

1 ,-

data b e c o:: ,
5 n; .p,, . ilat in addition

,, ,,, , , .

- to routint re a c t ;> r 3, ;1 3.n t 1 niro' d22 Ci.
,

of r:tdioac t i v i t w ;- y a ,

'

. c .1 71 t t o, Nuclear Science,

Center in l fj:
-

-

r;i
. ile :t e c e s ., contro: ;ur ;!' E l- 'aonnel were ef fec-;, , ,

i.
-

Live in pr ver, Ling v..- .t ' , ,,,>r,' 'ie r e 'i,0 814
vicitora to tn ,; u . 1 : n'inc 19), Tile maximum'

2 exposure to a n ;,- /1. ,,
t. t: il n imur; meaaurable.

Plan t it l e ;, . 'n;._ jm 3r ,) '
i ! F 10X er p mma, 4

*,

millirema for .. u , i 11: r; . t ne g 7.ono and 10-

, millirema for ti e r: . ,,
, a;; ,,.

-
-

4

-

M

-

.A

-

-

-

E

--

2

M

i

i
=
5

4

E

I
I e}~a1

b, "

,

.: "

-

- - - - - - - - - - - , . . . - . . - - - - - . . . . . . .
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-

tsay lo r Unive it 3 g. iton .itate
-

=

_

Baylor, Colle je, >ity o f New Hampshire
,

,

Unlueralty e' i. :o College for Women

Texas Wo un'- ''n' .Jeg
''-=

_

'

Univeruity C:ti ll t, ,g , :ld ' u l l e;;e
_

_

La::iar S t a t e 11 1,,,, ,;t . ColleLro
+

,
- -

--

.N e ., e'Ie x l e u ..tt. t, .e 313. y St. Tech. College.

i

--

Rice Univer , ,,1 t Cc'1 ie gr",

Auntin ('';1 l e
i g ;, ,qc;h. University

--

-

c'7outlern ..yie t h ;_f i ; . ni ..t c County Jr. College
d 9

, , , .

_

- California l>t:it _ : J . ;,. c o County College
'

,

_

Washington Un i - ,.ginia I n c, t . o f Tech.-
,

,

x-

_

Hastinco Col l . - , .' n C; i l e r,".,

Winona . tate ''i 7 'n P o 1.r- Collebre,-

=_
- Wlacona!n St: t . ,- Kentucky University, . .

,

.

_

- Mi lviau k u u in it u. .1 m .nett s'o l l e r> e. ,

m -

=
Arganuam :ta _ _ , j ,g_ ,;t , ,' o l l e ge

- - .

] Ball .3 tate i. w: ,- .,_: ity of Genovae

_ Texas .30 u t hro :t- ILy U Southern Louisiana'

1 Stephen . A wti: 1 , , ' ity o l' Oklahoma1

v ,
'wa w m,:t .,t Co: nunity College>

sayier Un1vc .t,. :,11o -J - m._ ,

,

Templc onive: :it L ; i ~i: .a T< o h .' '

Benidgi .it a t t :o t ' th' Ba ltiwin Collegej
B ChaJean .3tatt ,o i ; ;;n t v,.rsity

+ -
,

I
-
t

i
r .)

y .i Js

--
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Lth r n'- , :: 1 1, (C n't)* ,

I S t a t ,f Univer ity C ican College'
1 .

Alfred ot. Co l l . ,- t. J t, . u1 L 4:ge
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