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<Mr. Lyall Johnsoa~

g : Chief, Licensing Branch
DL. . 7DJvision ofJJcensing and Regulation*

M United Sta+. Atomic -Energy Commission
n . Washington 25, District of Columbia.

|[
.

p - ! Dear Mr . Johnson:"

1

' Enclosed is onr_ progress report that describes the radiation,

surveys made by, Texas-Zine Minerals Corporation during the second
g

"

l --quarter of 1961. These surveys were made in compliance with the
Atomic Energy Commission " Standards for Protection Against Radiation,

,Part 20, Title 10, Code of Feder. ? Regulations", dated January 20, 1957,
' amended September 7,1960 and December 30, 1960, effective January 1,
1901.

C

d . This report describes radiation surveys made in the Mexican Hat.

mill area and environs, progress made on recent radiological safe'-
programs and present and future projects which are designed to ac: . eve
compliance. ---

g

Very truly yours,
,

L

J. E. Nelson
Plant Superintendent

U. ,.. ' GIICrouch/jmt

cc: W. | Spencer Hutchinson, Jr. Director
Source Materials Procurcinent Division 3o

1, g
United States Atomic Energy Commission
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% ' | RESTRICTED AREA 1 A' - Ore Yardj
'

,

a.
| k .

n

'~' Previous data Im.ve indicated that no radiation hazards crist in this.'

7'~ area. It is presently scheduled to be surveyed twice yearly.
H,j : / ,
' C TRESTRICTED AREA ~ 11 - Sample' Plant and Fine Orc Bins

e ,y
"'*j _ ' A random survey of airborne radioactive dust concentrations was:.

g, taken in tids area during the qtarter. ; Although some readings were ob-
Etained in ' excess of 'MAC, the aurage uranium concentration was less
that 2. 5x10~11 microcuries of uranium per milliliter of air. . Anothery

P yc survey to include all sampling stations is planned for the third quarter.
7.tn

r L.17
RESTRICTED AREA C - Grinding, Flotation, Leaching 'j's

mi
'N RESTRICTED AREA D - Thickener Tanks H'

,e 1
-

g ' RESTRICTED AREA. E - Solvent Extraction

$1 Previous data have indicated that no radiation hazards present
o N i themselves in these areas. They are presently scheduled to be surveyed

'
' ' twice yearly.

~

>

& . RESTRICTED AREA F - Yellow Cake Section .
p+

Results of film badge exposures of operators in this area are i'

- .shown in Tabic IV and are well below the maximum permissible dose
for a calendar quarter,

Previous surveys of airborne radioactive dust concentrations iny

T '' the yellow cake section have indicated that above average concentrations
J of uranium-bearing dunt emanated from the drum-packaging zone.'

During the latter part of May a hooded enclosure with a high volume"

~J. exhaust fan was installed around the drum-filling and packaging zonc
.

*~ z to decrease air contamination n the operating area. The plywoodi
. enclosure is approximm Jy 5 ft square by G ft. high,- open on the
anorth sido for access and is topped by a pyramidal metal hood. The
. system is exhaust'ed by a 24 inch Dichl belt-driven duct fan powered by ,

-
1

Q a 3 hp 1800 rpm 3 phase motor. The fan has a D300 cfm capacity and .

M[ eximusts to, atmosphere through a 24 inch ID stack 30 feet above ground 1

ievel. -This stack effluent will be sampled during the coming quarter. !*
t

'

JAfter this system was put into operation, a dust survey was taken in and'

' . nround the ' drum. packaging zone. Results of this survey are shown in
? 4 Table I and are compared with results of two separate special surveys,

4

&
' taken in the packaging zonc prior to installation of the exhaust system.

y .;
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ITABLE I, -Special Dust Surveys of Drum Packaging Zone - Restricted Arca F,m
-

_

es >.e ..

Average Dust Concentrations Microcuries of Uranium . T
. .

,,

F ~~ -"' -

per milliliter x 10-11 ;- . '
p
[ ' 9 { Station . 3rd Quarter,10G0 3rd Quarter,1960 2nd Quarter,1001
% -._

|

J3- 4. 2 3. 0 0. 3
.4 L 4. G 15,3 0. G-

/# 15: 1. 3 3.3 0. 2
,

G. 3.4 2. 8 0. 4
,

"7- 5. 0 18.3 2.1
X81 S.1 10.5 3.1

g$ . <-

$ik .
.

These data'show.that the instanation of the new exhaust system has greatly .

'
<

I

_
. reduced the concentrations of airborne radioactive dust in and around the

W drum ' packaging zone, : Figure 1. slows the location of the new assembly
J'' and the stations sampled for this survey. Supplementary data. win be
'y- conected during the coming quarter.

RESTRICTED AREA G - Min Offices
.

RESTRICTED AllEA II - Shop Arca and Plant Office

RESTitICTED AREA I - Tailings Pond Area

Previous data have indicated that no radiation hazards present
themocivos in these arcas. They are presently scheduled to be surveyed .
twice yearly. ,

'

DY-PRODUCT SOURCE MATERIAL
m

On June 22, 1901, a wipe tect was made on the fifty millicurie
' Ccuium source stored la our vault (Hy-Products Materials Licence

,g _

Number 43-2006-1). No leakage or contamination was noted. Camma
radiation measured from 0.10 to 0.21 minirocatgens per hour approxi-

"' ~ mately one foot outside the lead box in which the container la stored.

# ATMOSPIIERIC EFFLUENT'

4

y
An environmental air survey including 1G sampics from mill stacks'''

-

and 24 random sampics in the hihabited arcas arotuid the mill prcperty
was taken during the second quarter as groundwork for evaluating our '

atmospheric effluent. All air sainples of the environs were take, for 2$
hour periods, each campic represcuting 3000 liters of air. In-stack
aamplos were taken at scaled campling stations located in the utack several
fcct from- the discharge. Stack saruples represent only 200 to 500 liters
of air due to higher airborno concentrationu.

:, ,
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Atmospheric Effluent (Cont. )>

Concentration Icvels of airborne radioactive dust in inhabited
arcas surrounding the mill are shown in Table IV. Out of 24 samples,
23 were well below the ma:dmum allowable concentrations for airborne-
dust released to unrestricted areas as specified in 10CFR20 One
sample taken in the Texas-Zine Minerals Corp. housing project was
1. 08 times MAC. In view of the lower concentrations found in the rest
of the townsite it la believed that this was a contantinated sample.
IIowever, additional sampics will be collected at this location.

A summary of in-stack concentrations of airborne radioactive
dust are shown in Table II. The maximum ground concentration, which

. may be caused by each stack is also shown. These calculations were
made using equation 4. CG, AECU 3006

TA BLE II. in-Stack Concentrations of Airborne Radioactive Dust and Maximum Grotuul
Concentrations in Air Effluents

===_; -- - + _a_
Microcuries of Uranium per milliliter 110 ~10
In-Stack Concentration % raaxdI times MAC

5tacic Maxinaum Average
_

.Sumpic Plant Hotoelo.w 200 105 0.200 0.020

Torit Jag' Filter '

02.0 13.7 0.347; D.043

s-0-10 Leach Tank Exhaust G80 490 0.411 0.051

.. North Yellow Cake Hotoclouc 2100 1000 1.807 0,237

' South'lellow Cake Hotoclone 340 108 0.227 0.020

^

20
(1) ,ymas cY maximum ground concentration which can"

occur from any given stack

Q = In-stack concentration of airborne radioactive dust

u ; mean wind velocity

h = stack height
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Atmospherie Efflucnt (Cont. )

ijecavac no wiad meaanreinente have been taken to date an arbitrary
figure of 2 metera per second was used for mean wbtd vclocity in all calcu-
latican. Th.ss is connidered to be a very low ectimate and repreacnts,
probably, the worst poscitale conditions in tids area where strong winds
p r evail. Data show that even under these adverse conditions, the maximum
;round concentratious are well below 'd AC for atmo ipheric effluentu.

Au this survey was nearing complction a new stack was added in
reatricted area P to ex.huu'st dunt frorn b. and a round the drum-packag,inr*.
zone (see dentricted Area F - Yellow Cake Section). The stack will be
included in the ant atmoupherie effluent survey.

In addition to further ;urveys of the typea reported here, several
24 hour samplen will be collected durlar t::e comin;r narter la order tou
lacluJo both the daytiu.e and nighttime meteoroloric.d coadition :.

LP U_ I D t 'oL' E6 TS
t _

occults of Ha-22C, T .-250 and uranium an:dynen ou quarterly
.

*composits of the neutrali"ed raffinate and the uprtrean .ad dowustream
7river vi tter are c hown f u Tabic III. "w hen the coacentration s uhown for h,

fhdov a: truar.. river n ate are in terted Lt the proper fornutla 1:d:en from

luu 20 :t can .w down that the R Juan rivcr wateru dilute the ueu-

p(Vp.
*

h1tral. od raffi:mte to h as than . AC by the followin" calculatica: w
|f p

4 y(*

o .p -

Q1 i
ry " /

giv

FConc. . la 2' G Coac. T i-220 - Jonc. 1: ranitu n4 1

v w

a for aa-226 eC f or b-230 . . ../.C f or U r.pdmn
, . ,

t,f.

~ ' ff 0* Y ( o. c '1 X t o *{ N A (;p y Aw $ *00~

I .o S 1 to
' 0,5 x le O.07 1 10 " 0
= 1 x.10-6

~ .dd - .on
2x lu-' 2 x 10-J

: .lof /
V< y

= 0. M + 0.000'. - o
.

Cen"I'G ''**+ - 0.Q Y '^= 6. 05 (Luau tw 1 ;

?r U N y ff y y | 1A
- 0, \ 3 "

A request for exemptica to disd,aar:fc the neutralized raffinate
--

pt:r .uuut to .:cetion JU.10Ga La bec: a u; titted to the AEC. |
|
i

ih.nlyne; on 15e quarterly saraple of talliura pond scepage aru i

shown i:2. Jable Uh if we apply theae valuus to the fm mula, we find that
the comhia d cra;entratiam of a-22C, . u-20 0 t 1d uranium are lees than

!
M AC f or liquu! cMluv.t' beln;; diach;rsd to uarestricted areas. |

1

I

I
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a
-Liquid Fffluents (Cont. )O

4
7. G :c 10-U 0. 000 x 10-8 0. 4 x 10-6

*

+ +
f -1 x 10-8 2 x 10-6 2 x 10-5

-: O.70 + 0.00005 + 0.02

0.70 (Less than 1 )=::

Data obtained during the fourth quarter of 1000 imlicated that one
of the components of the open drainage ditch, the solvent cxtraction nump
waste, was t:tc citief contributor to the exccasive radim t content of thiu
ctream. The major portion of the sump waste consi- J of a small amount
of orgrulic scrub solution which was draiaed from t' ,cr_ubbed organic
ctorare tanks. A pump was installed during the fir. t quarter of t'dt year
to return this solution to the circuit. It was thou;;ht that this would bring
the open drainare ditch stream wit!du limits for cffluenta being dischar;:cd
to unrestricted area:,. Since this revision, a scrub circuit has been in-

stalled to remove molybdenum from the feed ultrate. Aqueoue cerub<

solution from this circuit, a stream of one-fourth to one liter par miaute,
w:m discarded to the solvent extraction smup and thence to the open drainage
ditch. Analysis of the open drainage ditch for the second quarter show that //
the rudium content of t! tis strcain has retuained in execas of AIA(: (cce

- Table III). undium analyscs on grab samples of solvent extraction nump
waste and aqueous cerub solution from the molybdenum removal circuit,
shown in Table III, are in excesa of M AC for effluenta being discharged
to unrcetricted areas. T ipon reccipt of these data, the solvent extraction
sump dicehar~e system was repiped to pump the cutire amouat of solvent
extraction sump waste out wit't the raffinate for neutralization. This
revinion is definitely expected to bring the open drainage ditch stream
within limite. A composite sample of the open drainage stream will be
made early in the third quarter and aubn itted for radium analynis alone
with check compoolte samples of several stream components.
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. . . W-,t i,2 . Stuwxy of vulu Eifluent o uts yUI'
;

-.:. _
dierocuries por milliliter

Type of Liquid Date lla-22 G 'Q-2 3 0 Uranium '''
'i n - tc

f x 4i1 wg .

1 I;il Nil- Upstream Itiver Water Cetober, 10G0
Deccinber, 1960 1. O x 10~U 0.1 x 10-6 <0.1 x id-M

,, ,

:darch, it01 2. G x 10 o 0.1 x 10-o c.03 2 10"sv

June, 1001
- * Sil

N Nil ' IIDownstreain River Water Cetober, 1000 1. G x 10-0 ,4+p~,6 fik
1. O x 10-0 S P,' 0.1 x 10-8 .ov io'rf.o* <0.1 x' 10-be -

-

0. O x 10-0, J.0p lo '
.Jec e ntb er, 1900

0. 2 x 10-3 0. 03 x 10'O' ! arch, 1001

_Q.1 x 108 , s
O. 07 x 107 - ~ Ui1June, 10G1 ,

: ; -p y p t
- 3 'O x 10

p-
/fi 4 1. 3 x 1s -Neutralized Raffinate Cetober, 1000 Y 12 x IL-U \

(Leaving Property) Dec ember, 1900 90 x 10-0 \ 132 x 10-8 1. 0 x 11:~3"g,

-U 2500 x 10-8 1. 2 x 10 "
-

L iarch, 1901 200 x 10 /

(Enterbig River) Dec ember, 1960 G5 x 10-0 .
3500 x 10-6 1. 2 x 10-0June, 10G1 210 x 10-9 - ~

\ 146 x 10-8 1. 3 x10-0
March, 19G1 11U x 10-0 D 7XC 3200 x 10-0 1. 7 x'10-G
June, 10G1 112 x 10-U ' 3500 x 10-8 1. 7 x 10 ~ 0

Open Drainage Ditch October, 1000 43 x 10-8
(Acid Plant dlowdown) 0. x 10-U
(Potable Water Filter 1;ackwash) 0. 3 x 10-0
(Pregnant Ilquor Filter Lackwash) Nil

(Lter Softener Backwash) 3. 0 x 10-0
(Solvent Extraction Sump Waste) 12G x 10-0
(Sewage Plant Effluent) No discharge in 1960

Cpen Drainage June, 10 G1 70 x 10-0 0.1 x 10-0 Hil

(Solvent Extraction Sump Waste) 72 x 10-0 0. 7 x 10-U 2. 0 x 10-5
(Llo Circuit Scrub Solution) 47 x 10-0 130 x 10-8

Tallings Pond Seepage October, 10GO 12 x 10-0
(Entering liiver) October, 1900 12 x 10-0 > '" FC
(Entering Itiver) June, 1DG1 7. 0 x 10-0 0. 000 x 10-0 0. 4 x 10-C
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