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216 Sixteenth Street Mall, Suite 810 (303) 825-2266
Denver, Colorado 80202 (303) 825-1544 - FAX
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August 21, 1990

Mr. Ramon Hall

U.8. Nuclear Regulatory Commission
Uranium Recovery Field Office

Box 25325

Denver, Colorado 80225

RE: Docket No. 40-8829
SUA-1441

Dear Mr. Hall:

Enclosed please find two (2) copies of Ferret Exploration Company of Nebraske's
Semiannual ALARA Report covering the two quarters ending June 30, 1990. This is the
final ALARA report for license SUA-1441. All subsequent ALARA reports will be for
commercial license SUA-1534,

!If you have any questions regarding this report, please contact me at the above
number,

Sincerely,

Ralph Knode
Vice President
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1.0

INTRODUCTION

The following ALARA Report for the Crow Butte R&D Project covers the time
period from January 1, 1990 through June 30, 1990. Since Source Materials
License SUA 1534 for commercisl operations has been issued and now
superceces SUA 1441, this will be the final ALARA Report for the R & D

operation.

The Crow Butte Pilot Plant discontinued process operations on August 13,
1989, At this time Wellfield No. 1 was shut-in in anticipation of
commercial construction. Wellfield No. 2 is restored. An NRC site
inspection was conducted on May 17, 1990, No violations or deviations

were identified during this inspection.

A review of the existing Radiation Safety Program in place at the Crow
Butte mine site was performed for the first half of 1990. All records
and files appear to be in good order. Exposure levels to employees are
consistently well below the allowable NRC exposure limits. No increasing
trends in radionuclide concentration or employee exposure were noted for

the first half of 1990.

On June 25-26, 1990, Bart Conroy of Resource Technologies performed the
Annual Quality Assurance Program Audit and the Radiation Monitoring
Program Audit. No descrepancies or deficiencies were identified in

either program.




2.0 EXPOSURE RECORDS

The regulatory limits used for the Crow Butte project are as follows:

Internal Occupational Exposure
Radon Daughters: 4 WLM (annually)
Uranium Particulates: 1 x 1019 uCi/ml

0.063 uCi (quarterly)
0,00656 uCi (weekly)

Combination of Constiluants: Not to exceed unity when calculated by

dividing the measurement made by the MPC for that constituant and
adding the gquotients.

External Occupational Exposure

Gamma: 5 rems whole body (annually)
1.25 rems whole body (quarterly)

Action levels are set at 25% of the above wmaximum permissible
concentrations at the Crow Butte project.
Internal and external cccupational exposures for all site employees are
calculated by the Health Physics Teclaician (HPT) from data collected
during this period. Monthly, quarterly, and semiannual radiation
exposure summary forms are in the appendix and include occupational

exposure summaries for radon daughters, uranium particulate, and gamma.

Maximum individual internal exposure due to radon daughters was as
follows: first quarter, 0.033 WLM; second quarter, 0.047 WLM; and first

half 1990, 0.080 WLM.

Maximum individual internal exposure due to uranium particulate was as
follows: first quarter, 1.57 x 10-% uCi; second quarter, 4.28 x 105 uCi;

and first half 1990, 2.00 x 10-% wuCi,



3.0

Internal exposure due to the combination of radon daughters and uranium
particulate, using the maximum individual exposures above, does not

exceed unity as specified in 10 CFR 20, Appendix B.

External occupational gamma exposures were measured using personnel TLD
badges. Maximum individual external exposure was as follows: first
quarter, 0.006 rem: second quarter, 0.001 rem; and first half, 1990,

0.006 rem.

At no time during the first half of 1990 did any employee receive 25X of
the allowable exposure limits for any radionuclide. Documentation and

data are in good order and on file in the HPT filee.

The calculations that are utilized by the HPT in determining occupational
exposure are from the USNRC Regulatory Guide 8.30: "Health Physics

Surveys in Uranium Mills" and from 10 CFR 20.

The HPT or appropriate designee issues Radiation Work Permits (RWP’'s) for
all non-routine procedures which are undertaken. There were no RWP's

issued during the first half of 1990,
BIOASSAY

Bioassays are performed on all personnel and contractors who are on site
on a regular basis, Included in the Appendix are the bioassay results
for the reporting period. All employees showed less than 5 ug/l. Spiked
samples are included by Ferret-Nebraska with the employee samples. The
spikes are not identified to the laboratory and are reported along with
the employee results. Spike samples are made from specimens obtained

from employees not assigned to the plant site.



Samples are sent to Energy Laboratories Inc. of Casper, Wyoming, where
analyses are performed in compliance with Regulatory Guides 4.15 end
8.22: "Quality Assurance for Radiological Monitoring Programs (Normal
Operation) - Effluent Streams and the Environment" and "Bioassay at
Uranium Mills" respectively. Quality assurance and Standard Operating
Procedures (SOP's) for the outside laboratory and project quality

assurance fhikes are in the HPT files at the mine site.

All bioassay - sults including spiked samples were reported to the HPT
within the twenty-day limit specified in USNRC Reg. Guide 8.22.
INSPECTION LOG ENTRIES AND SUMMARY REPORTS OF DAILY, WEEKLY, AND MONTHLY
INSPECTIONS

The HPT and/or qualified designated operator conduct a daily
walk-through, visual inspection of all work and storage areas within the
plant to insure proper implementation of good safety and health practices
that will minimize unnecessary contamination and insure adherence to the
SOP's. Areas of concern or problems are observed and noted on the Daily
Walk-Through Inspection Form. No major problems were noted during these

inspections; minor problems were corrected immediately.

Operators, on a daily shift basis, are required to note in a log book any
areas of concern or operational adjustments made during their shift. The
left page of the operators’ log book is used to document all activities
and occurrences during each shift. The right page is used to post
instructions frum supervisors or general plant information. Operators
initial each message after reading them. This 1is to insure smooth

operaticns during shift changes and facilitate transfer and communication



of information required for their shift. The HPT also reviews the

operators’ log book as part of the daily walk-through inspection.

Operators perform the daily ingpection of the pond enclosure,
embankments, measurement of pond freeboard and leak detection systems,
All information is recorded on the Waste Pond Data Sheet. Quarterly pond
inspections are conducted by the project supervisor and copies are

included in the semiannual reports and are on file at the mine site.

The HPT provides written weekly and wmonthly summaries of inspection
findings to the plant superintendent and RSO, The monthly summaries
detail all the radiation monitoring for the period and include copies of
exposure calculations. Also included in the monthly reports are results
of area and personnel TLD's, minutes from safety meetings, number of
RWP's issued with any resulting additional personnel exposures, and
documentation of any unusual or non-routine events occurring during the
month. A copy 18 also forwarded to the vice president of
Ferret-Nebraska. All reports are on file at the mine site. The
inspection and reporting system in place appears to provide smooth
transfer of data to appropriate personnel, and early detection of any

non-routine events.

Visitors/contractors, upen entering the restricted area, are required to
gign in, read and sign a Hazard Identification Sheet which is then
retained on file by the HPT. All visitors are escorted while on site by
an employee of Ferret-Nebraska. 1f necessary, contractors are escorted
to their appropriate location of the restricted area. Before leaving the
rostricted area all visitors/contractors must perform a proper alpha

survey and sign out. A i1°view of the visitor log book indicates that all

aBe
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visitors are properly signing in and out and noting they have performed a
proper alpha survey. A review of the emn loyee sign out sheet indicates

all employees are listing actual survey results when signing out.
DOCUMENTED TRAINING PROGRAM ACTIVITIES

MSHA Annual Refresher Training classes were held on June 13, 1990.
Twenty-five FEN employees and contractors attended the eight hours of

training.

Rhonda Grantham, Environmental Specialist, attended a training course
entitled "Occupational Respiratory Protection for the Nuclear Industry"

presented by Darell Bevis Associates, Inc. on April 9-13, 1990,

Documentation for the MSHA training, radiation safety training, and 80P's

for task training are on file at the mine site in the HPT files.
RADIATION SAFETY MEETING SUMMARY

As specified in License No. SUA 1441, radiation/safety training meetings
are conducted every two months for all site personnel. During the first
half of 1990 radiation/safety meetings were held February 21, April 18,
and June 13 (MSHA Refresher). Areas addressed included SOP revisions,
discussion of specific SOP's in light of radiation safety, and ongoing
review of general radiation safety. Also discussed were general plant
safety, the semiannual fire-fighting review, equipment safety, and an
update of the Hazard Communication Program. At least thirty minutes of

each meeting is devoted to radiation safety as required.

Minutes of the radiation/safety meetings are in good order and on file in

the HPT files,



7.0 RADIOLOGICAL SURVEY AND SAMPLING

All radiation monitoring equipment used at \he Crow Butte site appears to
be properly calibrated. Rec:libration is perforned at required intervals

and documentation was revieved and is on file at th. mine site.

7.1 Site Monitoring-Operating Ctatus

7.1.1 Radon Daughters

Surveys for radon daughters arc required on a mcnthly bhasis,
Levels within the process plant and office complex were less

than the 0.08 WL action level for the first half of 1930.

Listed below are the wmoathly plant averages for radon
daughter concentrations for the reporting period. All values

are in Working Levels,

January 0.012 April 0.011
February 0.013 May 0.014
March 0.009 June 0.020

All radon daughter monitoring data is in good order and on
file at the mine site. Monthly summary forms of radon
daughter surveys and individual survey results are included

in the Appendix.
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7.1.3

Uranium Particulate

Surveys for uranium particulate are requi.ed to be performed
monthly within the plant structure. The gross alpha method
is used for determining long lived radionuclides. The
average msonthly wuranium particulate concentrations for the

reporting period are listed below., All values are in uCi/ml.

January 3.11 x 1013 April 1.43 x 10-13
February 3.64 x 10-13 May 3.24 x 10-14
March 1.21 x 10-13 June 4,13 x 10-14

Due to the slurry nature of the yellowcake, airborne uranium
does not appear to be & problem at this site, This is
documented by the consistently low coscentrationz observed.
In addition, since the plant is shut down there is no
yellowcake product on site at this time. Monthly summary

forms for airborne uranium are included in the Appendix.

All data is in good order and on file in the HPT files at the

~ine site,

Gamma

Gamma surveys are performed on a monthly basis throughout the
plant facility and office structure utilizing an ESP-1 with
an HP-270 probe. In conjunction with the monthly surveys,
area dosimeters (TLD's) have been placed in specified plant
and office areas, Both area and personrel TLD's are changed

quarterly. Employee occupational external exposure is

“Beo



determined from the personnel TLD badges. Summaries of area

TLD and personnel TLD badges are included in the Appendix.

During December, 1987, a "Radiation Area" was established
around a small radium removal column which had been used in
treating R.0. permeate for land application. The column is
nct currently in use and is located in a low access part of
the plant, The "Radiation Area" remains in effect and is

monitored regularly.

Increased gamma levels around certain filter canisters and IX
columns have been observed at the Crow Butte site, Extra
monitoring is warranted near these locations  during
production operations, Data collected using the area TLD's
and the ESP-1 with HP-270 probe provides screening

information to identify potential problems.

As expected, all gamma radiation levels (with the excaption
of the above mentioned radium removal column) decreased

noticeably concurrent with plant shut-down.

All data and documentation is on file at the mine site in the

HPT files.



8.0 SOLID/LIQUID WASTES - EFFLUF™

8.1

Contaminated Waste

8.1'

1

Solid Waste

Effluent generated from the mine site in the form of solids
(spent resin, resin fines, miscellaneous pipe and fittings,

etc.) is separated into two categories as follows:

a) Wastes which can be decontaminated and reclassified as

non-contaminated waste,

b) Wastes which cannot be easily decontaminated.

wastes included in category "a" are those which can be
decontaminated using the best available method. A survey is
performed on the decontaminated waste to assure all
contamination has been removed and is within the guidelines
to be released to an unrestricted area, documented, and
disposed of at the nearest sanitary landfill. Radiation
levels will be below those stated in Attachment No.l to USNRC

Source Material License No. SUA-1441,

Wastes included in category "b" are stored on a curbed
concrete pad until they can be shipped to an NRC licensed
site. Currertly there is a small amount of this type of

waste being properly stored on site.

-10-



8.1.2 Liquid Waste

Effluent generated at the mine site in the form of liquid is
stored in the evaporation ponds. Evaporation pond levels,
leak detection systems, etc., are measured on a daily basis

(see Section 3.2).

Since the plant was shut down there was no process bleed
generated during the first half of 1990. A small amount of
waste water was generated from plant and equipment cleanup.
All water generated from plant cleanup was sent to the west
cell. R.O. permeate is stored in the east cell where it can
be treated to meet specifications for land application,
Sample freguency for both pond contents .s now once annually
(USNRC Amendment No. 18 of SUA 1441). The pond contents were

not sampled during the first half of 1990,

8.2 Non-Contaminated

Solid wastes (boxes, office wastes, etc.) are collected on site on a

regular frequency and disposed of at a licensed sanitary landfill.

Domestic liquid wastes (restroom and lunchroom water) are disposed

of in a septic system at the facility.

All waste or equipment, regard.ess of potential for contamination,
is surveyed for both alpha and beta-gamma prior to releass from the
site, as required by Attachment No. 1 to Ferret-Nebraska's NRC

license.



Documentation on the contaminated/non-contaminated solid wastes and
the release of non-contaminated waste are in good order and on file

in the HPT files at the site.

9.0 REPORTS ON OVEREXPOSURE OF WORKERS

No employee overexposures occurred during the first half of 1990.

10.0 STANDARD OPERATING PROCEDURES

Standard Operating Procedures (SOP's) appear to be complete and are being
used at the mine site, They are available to all staff and management

involved with the pr cess and operations of the facility.

During the first half of 1990, ten minor revisions were made to the
existing SOP's No new SOP's were implemented during the first half of

1990,

-12-
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FERRET EXPLORATION COMPANY OF NEBRASKA
CROW BUTTE PROJECT

RADIATION EXPOSURE SUMMARY

MONTH ENDING January, 1990

| st EPPLOVEE wane | JCCUPAT| oo EXPOSURE] (st | OO | ot | G
1-90 | yes Bass 150 . 0.012 0.010 3.11 x 1073 1560 x 107°
1-90 | yes Coliings 0 * 0.012 0 3.11 x 10713 0
1-90 | yes Daugherty 120 . 0.012 0.008 3.1 x 10713 |4.43 x 107°
1-90 | yes Grantham 179 * 0.012 | 0.012 3.11 x 10713 {6.68 x 107°
1-90 | yes Hamaker 192 * 0.012 0.013 3.11 x 1003 |7.17 x 1070
1-90 | yes Huffman a0 . 0.012 0.003 3.11 x 10713 |1.49 x 107°
1-90 | yes Knode 1 * 0.012 | 6.94 x 107> |3.11 x 16713 |3.73 x 1077
1-90 | yes Lemmon 186.5 * 0.012 0.013 3.11 x 10723 6.96 x 107°
1-90 | yes Miller 160 . 0.012 0.011 3.11 x 10723 |5.97 x 107°
1-90 | yes Procser 112 . 0.012 | 0.008 3.11 x 10703 |4.18 x 107°
1-90 | yes Raben 184 . 0.012 0.013 3.11 x 10713 |6.87 x 107°
1-90 | yes Thaver 72 - 0.012 0.005 3.11 x 10723 |2.69 x 1073

*Gamma Exposure Frequency Quarterly

; ll-é‘%&ﬂ(g.“‘

Ui uCt = (e uCt/m1) (1.2 m>/hr) (- he/mo)(1000 w1/L}(1000 L/a®) < 0.008 uCt (o 253)

0.006 <1

<1

Radionuc) ide Mixture Concentration

o+ Ll

1 x 107 oCi/mi

AL}
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FERRET EXPLORATION COMPANY OF NEBRASKA, INC.
CROW BUTTE PROJECT

RADIATION EXPOSURE SUMMARY

MONTH ENDING: februarv, 1990

x SOL GAMMA WORKING | URANTUM 5
MONTH | U308 OCCUPAMCY | EXPOSURE RATE|EXPOSURE|LEVELS |  EXPOSURE CONCENTRATION | URANIUM INTAKE
ENDING| DETERMINED| EMPLOYEE NAME |  hrs mR/hr mR wi wim uCl/ml uct
2-90 | yes Bass 175.5 - B 0.013 0.013 3.64 x 10-13 7.67 x 10-%
2-90 | yes | Coliings 1 - - . 0.013 | 7.51 x 10-% 3.64 x 10-13 4.37 x 107
2-90 yes Daugherty 153 - . 0.013 0.011 3.64 x 10-'? .68 x 10-%
2-90 yas Grantham 140 - s 0.013 .01 .64 x 10-13 6.12 x 10-%
2-90 yas Hamaker 108 - . 0.013 0.008 3.64 x 10-13 4.72 x 10-%
2-90 yes Huf fman 65 - . 0.013 0.005 3.64 x 10-13 2.84 x 10-%
2-90 ves Knode 2 - . 0.013 | 1.50 x 10-4 3.64 x 10-13 8.74 x 10-7
2-90 yes Lemmon 105.5 - * 9.013 0.008 3.64 x 10-'2 4.61 x 10-%
2-90 yes Miller 136 - . 0.0%3 0.010 3.64 x 1013 5.94 x 10-3
2-90 yes Prosser 54 - f 0.013 0.004 3.64 x 10-13 2.36 x 10-%
2-90 yes Raben 136 - v 0.013 0.010 3.64 x 10-12 5.94 x 10-%
2-90 yes Thayer 86 -~ * 0.013 0.006 3.64 x 10-13 3.76 x 19-%
|
WLN: T (W) amm Radionaclide Wixture Concentration
* uli={Vc oCifel){1.2 03 [he)(z br/eo){1000 o1/L){1090 L/e°)c9.008 uCi{02%8) ‘ h : i I'# ﬂ 5:75! e

* Gamma Exposure Frequency Quarterly 0.007 <«
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FERRET EXPLORATION COMPANY OF NEBRASKA, INC.
CROW BUTTE PROJECT
RADIATION EXPOSURE SUMMARY
MONTH ENDING: March, 1990
X SOL GAMMA® WORKING URANTUM
WONTH | U0 OCCUPANCY | EXPOSURE RATE | EXPOSURE | LEVELS EXPOSURE CONCENTRATION | URANIUM INTAKE
ENDING | CETERMINED| EMPLOYEE NAME hrs mR/hr ! mR wl wiM : Iﬁi/l;j_l uCi
3-90 | yes Bass a0 . 2 |0.009 0.002 1.21 x 10° 5.81 x 10
3-90 | yes Collings 0 - 1 |o.009 0 1.21 x 16700 0
3-90| yes Daugherty 123 . 1 ]o.009 0.006 1.21 107 |1.79 x 107
3-90 | yes : | Grantham 200 ‘ 2 |2.009 0.010 1.21 x 100> }2.90 x 10
3-90 | yes Hamaker 176.5 - o |o0.009 0.009 1.21 x 10°° | 2.56 x 107
3-90 | ves Huf fman 129.5 - 5 ]0.009 0.007 1.21 x 107 |1.88 x 107
3-90| yes Knode 6 . 0 lo.009 3.12 x 107 1121 x 0% ls.71 x 10”7
3-90 | yes L smmon 87.5 < 3 }o.009 0.005 1.21x10°° 1272107 |
5-90 | yes Miller 176 : 6 |0.009 0.009 1.21 x 1070 1256 x 107>
3-90| yes Prosser 128 - o |o0.009 0.007 1.21 x 107°  1.86 x 107 !
3-90| yes Raben 178 . 5 |0.009 0.009 1.21 x 107° {258 x 10 |
3-90| yes Thayer 165 - 0 ]o.009 0.009 1.21x10°° lz2.00x 105 |
1
WiM- T (!l%!s_} .o fadionuc]ide Mirture Concentralios ;
9, ofi-(%c o€iful)(1.2 o8 /br)(x Br/eo)(1008 al/L){ 1008 1/e)c0 205 «£i(0292) ‘&D.I—IL“" 1 "
t Giama Frposure Frequency Jerterly 0.903 4
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FERRET EXPLORATION COMPANY OF NEBRASKA, INC.

CROW BUTTE PROJECT

RADIATION EXPOSURE SUMMARY

MONTH ENDING: April, 1990

% SOL GAMMA® WORKING URANTUM
U308 OCCUPANCY | EXPOSURE RATE| EXPOSURE | LEVELS EXPOSURE CONCENTRATION | URANIUM INYAKE
DETERMINED| EMPLOYEE NAME | hrs mR/hr ™R WL WM uCi/ml uCH
yes Bass 135 - * 6. 011 0.009 1.43 x 10-'3 2.32 x 10°%
yes Collings 1 - . 0.011 | 6.35 x 10-% 1.43 x 10-13 1.72 x 10-7
yes Daugherty 148 - * 0.011 0.009 1.43 x 10°'3 | 2.54 x 10-5
yes Grantham 149 E . 0.011 0.009 1.43 x 10-*? | 2.56 x 10-%
yes Hamaker 116 - . 0.011 0.007 1.43 x 10-13 1.99 x 10-%
yes Huf fman 35. - . 0.011 0.002 1.43 x 10-'3 | 6.09 x 17-®
yes Knode 5 - . 0.011 ' 3.82 x 10-¢ 1.43 x 10-13 1.03 x 10-*
yes Lemmon 48 - * 0.011 0.003 1.43 x 10" | 8.24 x 10-°
yes Miller 152 - * 0.011 0.010 1.43 x 10-12 2.61 x 10-% |
yes Prosser 51.5 - . 0.011 0.003 1.43 x 10°'* | 8.84 x 10-* |
yes Raben 136 - * 0.011 0.009 1.43 x 10-'* | 2.33 x 10-% |
yes Thayer 112 - * 0.011 0.007 1.43 x 10-' | 1,92 x 10-% !
:

WLM= [ {lmlrﬂ aan

U; uCiz(Uc wCifel}{1.2 ®/hr)(x hr/ec}{1000 o1/L){1000 1/0%)10.005 «Cif0258)
* Gamsa fxposure Frequency Quarterly

«adionec]ide Mixtere Concentration

it e
0008

<1




FERRET EXPLORATION COMPANtY OF NEBRASKA, INC.
CROW BUTTE PROJECT

RADIATION EXPOSURE SUMMARY

!
!

MONTH ENDING: May, 1990

= Bt Sk oy O e ,._,__4____,”,___1'

, | xso. | , f GAMMA® | | WORKING | URANTUM
MONTH | UsOs | | OCCUPANCY | EXPOSURE RATE | EXPOSURE | LEVELS | EXPOSURE CONCENTRATION | URANIUM INTAKE |
ENDING | ETERH)NEol EMPLOYEE NAME | hrs | mR/hr | mR L WM nC1/m} | uC

gy

r —

5-90 yes | Bass : ; ‘ | 0. = * | 3.2 10- | 1.71 x 1o~
- — — - : ’ - : — - ! - - ‘F

3 24 x 10 14

§
> et e e e

| yes Collings

 — S R ———————

yes 2 Daugherty | ! f . : > | 3.28 x 10-19
- : - ——d m—— - ' e " st i ———————————————

i S =1 |

yes Grar®ham | | ‘ | 0. f . 3.24 x 10°'*
T e = . ST TNem— MRS e et ’ . e . e

okt L et e

e

yes i Hamaker | | i { G. ; : | 3.24 x 1019

Huffman i ’ | ‘ i O. ; of | ; e

-

. -
,iL;;brsi 1.8 W sadionuc]ide Misture Concentration
LI
' ¢ " ‘
Lol SRR R L i P ot b ,,
¢ wifel 1.7 & /he)(x Brfeo)(1000 ol/L}(1068 L/e* }0.005 oC2{0IN} L 15 &1

s2eea Fxposure Frequency Quarterly
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FERRET EXPLORATION COMPANY OF NEBRASKA, INC.
CROW BUTTE PROJECT

RADIATION EXPOSURE SUMMARY
MONTH ENDING: _June, 1990

x SOL GAMMA® WORKING URANTUM
MONTH U308 OCCUPANCY | EXPOSURE RATE | EXPOSURE | LEVELS EXPOSURE CONCENTRATION |URANIUM INTAKE
ENDING| DETERMINED| EMPLOYEE NAME hrs mR/hr mR Wi WLM uCi/ml uCi

6-90 yes Bass 0 2 0 0.020 o 4.13 x 10-14 0

$-90 yes collings 0 = 0 0.020 0 4.13 x 10-14 0

6-90 | y.s Daugherty 35 = 0 0.020 0.008 4.13 ¥ 10-1¢ 1.73 x 10-°
' 5-90 yes Grantham 193 _ ) 0.020 0.022 4.13 x 10-'¢ 9.57 x 10-*

6-90 yes Hamaker 82 ¥ ¢ 0.020 0.009 4.13 x 1014 4.06 x 10-%
| 6-90 yes Huf Fman = ) 0.020 4.62 x 10 | 4.13 x 10-'¢ 1.98 x 10-7
| 6-99 yes Knode 5 A 0 0.020 0.001 4.13 x 1014 2.48 x 10-7

6-90 | yes Lemmon B o | 0.020 0 4.13 x 10-14 0

6-90 | yes Miller 168 £ 0 0.020 0.019 4.13 x 10-14 8.33 x 10-%

6-90 yes Prosser 49.5 - 0 0.020 0.006 4.13 x 10-'¢ 2.45 x 10-¢

6-90 ves Raben 1 = 0 0.020 1.16 x 10-* | 4.13 x 10-1¢ 4.96 x 10-9
| 6-90 yes Thayer 40 £ 1 0.0620 0.005 4.13 x 10-1¢ 1.98 x 10-%

1
1
WLM= T (aian) 0.0 R Zadionsclide # sture Concontration
5; £t ifal)(1.2 #/5)(x he/eo)(1000 o1/L)(1000 1/e5)c0.005 oCi(0250) * 3 rT'Mm K
t “:asa Exposure Fraquency Quarterly _0.005 <1




FERnc( EXPLORATION CO. OF NEBRASKA, INC.
CROW BUTTE °~ ~3T
SEMIANNUAL RADIATION EXPOSURE SUMMARY
PERIOD ENDING: _June, 1390!
l FIRST QUARTER SECOND QUARTER SEMIANNUAL TOTAL
e HCR B0 S T R TR B TS
—— SN SR :
Bass 2 0.025 1.39 x 104 | © 0.013 2.49 x 10-% | 2 0.038 1.64 x 10-*
Collings 1 1 7.5t x 10-% | 4.37 x 10?7 2] 1.44 x 10°¢ | 2.11 x 107 1 2.19 x 10-¢ 6.48 x 107
Daugherty 1 G.02% 1.30 x 10-¢ 0 0.018 2.97 x 10-% 1 0.043 1.60 x 10-¢
Grantham 2 0.033 1.5T x 10 | 0 0.047 4.28 x 10-% | 2 0.080 2.00 x 10-%
Hamaker 0 0.030 1.4 x 104 | o 0.021 2.64 x 105 | 0 0.051 1.70 x 10-¢
Huf Fman 5 0.015 6.21 x 10-% | 0 0.005 7.79 x 10-% | 5 0.020 6.99 x 10-%
Knode 0 0.001 2.12x10% | 0 0.002 1.67x10° | 0 0.003 3.79 x 10-¢
Lemmon {32 0.026 1.28 x 10-4 | 0 0.007 1.02 x 10-% | 3 0.023 1.38 x 10-4
Miller 6 0.030 1.45 x 104 | 0 0.041 4.03x 10°% | & 0.071 1.7% « 10-4
Prosser 0 0.C19 8.40 x 10-% 0 0.015 1.41 x 10-% 9 0.034 9.81 x 10-%
Raben 5 0.032 1.5 x 10-* | 0 0.014 2.59 x 10°% | 5 0.046 1.80 x 10-¢
Thayer 0 0.020 8.85 x 10-% | 1 0.018 2.39 x 10-% | 1 0.038 1.12 x 10-4
3
P — WM = Radon Daughters, Working Level Months uCi = Uranium Intake




FERRET EXPLORATION COMPANY OF NEBRASKA, INC.
CROW BUTTE PROJECT

RECORD OF BIOASSAY SAMPLE COLLECTIiON AND HANDLING

EMPLOYEE i | DATE |DATE_SENT % { DATE | |

1D | WORK | BOTTLE BOTTLE | 10 | NAME OF LABORATORY |RESULTS |RESULTS!

NUMBE cn.ecoav DISTRIBUTED| RETURNEL| L ABORATORY | | RETURNED| (ugt/1)|
!

Don Bass -50-4145 Op 3-5-90 3-5-90

S - ——

—————————————————————————————————

= e ——t— e e — —— Y

3 §=- 90 Enerav Laborator|es. Inc| 3-22- 90; 5

— _;M‘ ——— ——————

Mike Brost \ 5"8 70-6906 | 0 3-2-90 i 5 904i 3 7 20 Energ/ Laboratories, Inf 3-22f394 5

e ———————————————————————— — —

emil Daugherty 505-60-3142 | Op | 3-5-90 | 3-5-9¢ | 3-7-90 |Enmergy Laboratories, ¥”9;.
Rhonda Grantham | 505- 80—’721 ’ “: o 3-5-90 3-7-90 iEnergy Laboratorwes. ‘

————————— —————————— —— e

Paul Hamaker 508-70-6467 | | | 3-5-90 | 3-7-90 le§grgv Laboratorfes, Inc| 22 90| «<s

—————————————————————

teland Huffman 252-94-9306 | | | 3-4-90 E 3-7-90 |Energy Laboratories,

——————— .__’_‘._, v —

————————————————

Ralph Knode | s20-52-1238 | o | B i 3-7-90 |Energy Laboratories, Inc,

Tom Lemmon | 508-52-5201 | | ol § 7 |Energy Laboratories,

Chuck Miller _524- 12-9638 | I : Energ« Laborato*\Q;.
. = 2 = . .L sl A s

- .-

Ene'qv Labo'a' or ies,

Jim Prosser ‘”‘--62-4388
: o

}
i —————

Pete Raben _i 507-52-3945 lA,, 72 3—5-90 i 3-5-90 3— —00 |Energy Laboratorxns.

i — _L ——————————

|
|
|

P S

Gary Thayer 508- —8690 :7 | i 3-5-90 i 3- 7 %0 Energy Labnra’or1es.

|
y.

Jones 369-05-2721 : & | 31 |Energy Laboratories,

|
|
|

. Monte -77-0034 | . 3 § ; Enerav Laborator ies,

T~
| wa |
~N

!
——————

i

|
=

S s
| |

S CIUNERSNS SSRNSe——
BORT CATEGORIES
0 - Bryer operation or sainlenance - (aboratery 0 - Other (Explain)
O - Operaler - Gellfield

¥ - Mainlenance - Exploralion
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FERRET EXPLORATION COMPANY OF NEBRASKA, INC.
CROW BUYTE PROJECT

OF BIOASSAY SAMPLE COLLECTION AND HANDL ING

DATE SENT |
lQ'UHlTGﬂV
6-14-90
6-14-90
6-14-90
€-14-90
6-14-90
6-14-90

DATE
BOTTLE
RETURNED

DATE
RESULTS

EMPLOYEE
"
506-50-4145
508-70-6900
505-60-3142
$05-80-5721
508-70-6467
252-94-9306

DATE
WORK BOTTLE
CATEGORY| DISTRIBUTED

6-8-90
6-8-90

6-11-90
6-11-90
6-11-90
6-11-9C

NAME NAME CF LABORATORY

{7Don Bass

! Mike Brost

| Emi) Daugherty
|_Rhonda Grantham
Paul Hamaker

, Lehgd mf_fman

6-10-90
6-11-50
6-11-90
6-11-90
6-11-90
6-11-90

Energy Laboratories,
Energy Laboratories,
Energy Laboratories,
Energy Laboratories,
Energy Laboratories,

! aboratories,

$-25-90
6-25-90
6-25-90
6-25-90
6-25-90
6-25-90

Ralph ¥node

520-52-1238

6-11-90

6-12-90

6-14-90

Laboratories,

6-25-90

Tom Lemmon

—

508-52-5201

6-11-%0

6-11-90

6-14-90

Laboratories,

6-25-90

Chuck Miller

$24-72-9638

6-11-50

6-11-90

6-14-90

Laboratories,

6-25-90

Jim Prosser

SRS

Pete Raben
Gary Thayer

506-62-4388
507-52-3945
508-52-8699
369-05-2721
212-77-0034
304-46-5744
506-88-4292
462-70-3741
384-70-6082
WORK CRTEGDRIZS:

0 - Dryer gperation or sainlenarce

O - Gperator

# - Maintenance

6-11-90
6-11-90
6-11-90
6-8-90
6-8-90
6-12-90
6-8-30
6-11-90
6-11-90

6-11-90
6-11-80
6-11-90
6-12-90
6-11-90
6-12-90
6-12-90
6-11-90
6-11-90

6-14-90
6-14-90
6-14-90
6-14-90
6-14-30
6-14-90
6-14-90
6-14-30
6-14-90

Laboratories,
Laboratories,
Laboratories,
Laboratories,
Laboratories,
Laboratories,
Laboratories,
Energy Laboratories,
Energy Laboratories,

6-25-90
6-25-90
6-25-90
6-25-90
6-25-90
6-25-90
6-25-90
6-25-90
6-25-90

| B. Jones

__H. Monte

! Steve Collings
Sue Dirks

Dave Landrum

olxlojolgiglgle|g(°2|°|e|8]o|8 (|8

Steve Magnuson

{ - Laboratory
¥ - bellfield
£ - Emploration

9 - Other (Ewplain)




FERRET EXPLORATION COMPANY OF NEBRASKA, INC
CROW BUTTE PROJECT

SUMMARY OF RADON DAUGHTER SURVEYS

J=/S- 90

SURVEY PERIOD 4

PRESENT PREVIOUS
WORKING wORKING REQOMMENDED ACTION

WOCATION L D LOCATION DESCRIPTION

(A('l‘\[\ ‘ CC-JVOL;
r‘&(ﬁggea X £osomnl
100 Jeed - Prod Jovsd

Maia)denAn ce A Rs A

Q'pzmwof O€Lice

?/&rw Acﬂftg
£~("(( /lekl__L
Oueca\l * Avecasy

REMARKS 1 O uw o€~ Yoo 05, Doses cAlles prior 40 4 duving JUeey .
d -
Anseasonably WARM o PHQ"\j ¢c\ovdn. CoL Yrens OWN Y e \)"3 ’

M3 ® Q35 o SAC %5 coun ™) -?jj*(m.




LOCATION LD
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FERRET EXPLORATION COMPANY OF NEERASKA, INC
CROW BUTTE PROJECT

SUMMARY OF RADON DAUGHTER SURVEYS

SURVEY PERIOD

LOCATION DESCRIPTION

o -

FRESENT

DATE WORKING

LEVEL

PREVIOUS
WORKING RECOMMENDED ACTION

LEVEL
.0 (Wellfield Condrocs L.0/2
~ .D E:i:s“n X Lo umel ’\1 2.0 L& Q_Q/y
3-0 1RO Pecd- Peod Suras \! 0.0 10012
v-D atcmnce Alea ! .00/ 1901
: - |
S 1) Lognghhroo m / ) D Q__Qo<'
- | Reception Agea / 0.003 10,003
' 1 A ] OOQ_‘! ! A
B’E ':Zzgrﬁ('or O:[‘:(f / 0'005 0'0/0
: Plant 4o res o2 lnols  0old [Feh £XaEN Ll
NSC o Asereay > 12
e calls At raca’ [ 270

REMARKS | S oy

™\ <

«

-3

TR
NnSeASON LD, wrem .
N

X
- ShC &5 Founk

Deoor clogad Pr.er +Ofo’vr.n3 Swrvey, Clen R

,.\f\' :\Js#m.

a8’ 0.




FERRET EXPLORATION CO. OF NEBRASKA, INC.
CROW BUTTE PROJECT

SUMMARY OF RADON DAUGHTER SURVEYS

SURVEY PERIOD _ o~ 9O~ 7,

PRESENT |PREVIOUS
LOCATION 1.D. LOCATION DESCRIPTION DATE |WORKING |[WORKING | RECOMMENDED ACTION

(=D (Q«HQ(U Condvoer |3-00-Blp. 0|l |p oI P
l‘i ?P*u)(tn \ K COL Y g N\ 100 |0.018

3 -D EO 2¢ed-Prod Suces p.01a ooy
o-D o . nwigrArcd pele |o.olf
S=) Lonch e 00 e 004 |0 0a3
| =D  [Reception Alea | |o.coq |0:003
7-D LAD | lp.eoy [0 00¢
S’Q O{xuww. OLLict ! 0.007 |0.005 X
?/AQ{ AWray 3-90-%l|n.00 9 013 | Ak h P
LRELi ¢ AWJ%% \}F 0. p04 10.00
Quevall Averep » oo 10010

REMARKS: “F IAN€ doors c¢losed prier teo ¢ Juling Surue,. (leak &

COoL




EERRET EXPLORATION CO. OF NEBRASKA, INC.
CROW BUTTE PROJECT

SUMMARY OF RADON DAUGHTER SURVEYS

1950

-

SURYVEY PERICD f"Ff Rl &7

PRESENT |PREVIOUS
LOCATION 1.D. LOCATION DESCRIPTION . |WORKING |WORKING | RECCSMEMDED ACTION
LEVEL LEVEL

- T yell field Condvocrs :/‘,315 0 |

. [

Dedveen \X COLvand| \ o013 o o7

(KO ?f!e\”pf‘);\ J UV )OS

Ma n dnance /4[',‘4.

J
AL N\C Weoo m

- o ~
Cecephion ARea

LAL

Qogm vor OFfdice
v

’-\, ~ § a2 ; & .
v (A4 1i% A Ve reqp ”, Hg;‘\ ?7;7,905«)4

NLL: ce Averaca
(,:)(){ ra“ A M a=sp

s

REMARKS: v v o€y ‘0‘4\
d RA A ‘;'.;T: ik
Y

~

" ™ » . s ﬂ
L% Dooys closed prior 4o *Jv"/nf) Serwey Cold




FERRET EXPLORATION CO. OF REBRASKA, INC.
CRON BUOUTTE PROJSECT
5
SUMMARY OF RADON DAUGHTER SURVEVYS
S~ 1Y~ Yo
SURVEY PERIOD _- & .
PRESENT |PREVIOUS
LOCATION 1.D. LOCATION DESCRIPTION DATE |[WORKING |WORKING | RECOMMEMDED ACTYION
LEVEL LEVEL

|- C /y,f“‘,r‘[\.’ (onde ¢s]|S5=14-9] 0 .0 0|C C«",;

e "L beduwern |x COL s \ 0 -0/ 0. O3

J- L fn Fee - Pr e p \ 0:0lY 1D.0!LS

: ]

- ‘l; DI Ar \ ’ J‘O/O () '“)_;«:"y

s5-1 Long h too p | _lp.cos o ool

(P - ) R * N4 0r Heea O O..a C}‘C‘D.J

} 7/ LA O-0063 |50

-:’ l ) L/ 4+ 4 4 L _:(:lc r L’J’\A,,

'}//, Jdd B M = ‘.W/‘/'?J OO/‘/ OO\ MANX [ X Nnio v €
. I

< Oxd e dpe s £ | ). 003 | o D

‘ (lue,u\ A ca <4 [ 0.0 1O |n 5O
i
:Jc.

‘-“ REMARKS: < o ¢ v oy &, (ool 4 G CCAST v Dopry Closey prior to o




FERRET EXPLORATION CO. OF NEBRASKA, INC.

CROW BUTTE PROJECT

SUMMARY OF RADON DAUGHTER SURVEYS

SURVEY PERIOD __ € 2| |77

PRESENT |PREVIOUS
LOCATION 1.D. LOCATION DESCRIPTION HORKING |WORKING | RECOMMENDED ACTIOW
LEVEL

) L »
4 o ‘ oveae o
o

Maintenanc

} ! Koo w

”

~ ” »
ClCSad HMIl N3 NA /f" @ '
JT.




FERRET EXPLORATION COMPANY OF NEBRASKA, INC

S\

CROW BUTTE PROJECT

SUMMARY OF AIRZORNE URANIUM SURVEYS

SURVEY PERIOD DAnungs 7%

PREVIOUS
UKANIUM

PRESENY
URANIUM

Weekly Intake Evalual

LOCATION DELCRIPTION DATE A
L34 x 10%il (25%
Mi

o e e o e e eeres — s . % e = - IR e —
prar ettt 2 e o e . b ——— - — S B

Dot ween @O: Tanks , 3.4),}' Ok

S’ﬁr\uﬂ% P IAnne AM’F& 3. x ,;0 /[ 38X 7%

)
1 ezt 5 1ox 108 wl/w’) (1.2 87/R)60 )

REMARKS! -
0,0016) wCi = (3.4 x 10

1e (x) (®) (T

1 = Uranium Intuke 3 @ 251 wrc

X & Averare U concentrati.n in the breathing tone (uli/a”)

b & Br bl Tutey Led w /ht - ond .

I ® Exposure Tiew (40 hir/wk)



FERRET EXPLORATION COMPANY OF NEBRASKA, INC
. CROW BUTTE PROJECT

SUMMARY OF AIRBORNE URANIUM SURVEYS

SURVEY PERIOD _Z.S&rvdks 193,

PRESENT

13 }
u:ﬁ:.%ks ' #kly Intake Evaluat i
9634 x 10°U gz |]

LOCATION LD LOCATION DESCRIPTION DATE

"; Bl G

. o ol - -J |
Dn‘ td('),"u Ju&)’o |

! |

!

Ze k Plarig Ag(rc%g

'1 REMAneS:

-l 3 o 3 ¢
1 (x) )y (1 0.00163 wCi = (3.4 x 10 1o ei/ml x 11 100 wl/m’) (1.2 w/ne) (40 b
- (x (b) 1

[ » Uruntus Int ke @ 251 MPC

K ® Jvulaxe cincentratign | ! hreathing rone (ull/m”) .

f e V., va ¥ . ' » \



FERRET EXPLORATION CO. OF WEBRASKA, INC.

CRO® BUTTE PROJVECT

SUMMARY OF AIRBORNE URANIUM SURVEYS
survey perioo (Vi ARch (770
PRESENT PREVIOUS WEEKLY INTAKE
URANI UM URANI UM EVALUATION
LOCATION 1.D.|LOCATION DESCRIPTION | DATE |CONCEWTRATIOr.|CONCENTRATION|  <3.4 x 10°'!
ue1/) w1/ (253 MPC)
‘ Vet oeen U;OX Tanks |3-ve-%] /) x.87° oY «

» a o
MALch ?/ﬂrwﬂwmr}, ot xso ™ |13 64Xy
{
BERARLS:
i 1= {g) (b (1) 0.00083 o1 = (3.4 0 100 i/ad 1 1 1 18 al/e)(1.2 o /hr)(40 br)
; 815 ax
; | = Uragiee lstake
j 1 © bverage ¥ concestralion in the breathieg 1ome (u£i/¥)
g b= Greathing hate (1.2 #'/br)
‘ 1 : Cxposure Tioe (40 hr/ol)




FERRET EXPLORATION CO. OF NEBRASKA, IWC.

CROw BUTTE PROJECT

SUMMARY OF AIRBORNE URANIUM SURVEYS

SURVEY PERIOD PRoeil 19%0

PRESENT PREVIOUS WEEXKLY INTAKE
URARN I U URANT 4 EVALUATION
LOCATION 1.0.|[LOCATION DESCRIPTION CONCENTRATION | CONCENY KaTION <3.4 x 10N

uCi/1 uCiN (258 MPC,
% L’/‘lL’,) 'S ~

Bod ogen b Tank .43 x0

AoR . |\ laNA Auteas
f% & A N |g¥‘

REAARLS:

1= () (b) (1) D.00060 &0 = (3.4 10 ijed v 1 ox 18 wl/et (0.2 e ) (40 )
§ 2% A
: Qraniwe [otake
* Overage § ~oscestration is the breathisg roee (&£i/ed)
* Breathing Rate (1.2 ¢ /br)
: faposure Time (4R br/et)
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FERRET EXPLORATION CO. OF NEBRASKA, INC.

CROW BUTTE PROVECT

survey perion (N ay 9%

SUMMARY OF AIRBORNE URANIUM SURVEYS

LOCATION 1.D.

LOCATION DESCRIPTION

DATE

PRESENT PREVIOUS WEEKLY INTAKE
URANTUM URANT UM EVALUATION
CONCENTRATION | CONCENTRATION 3.4 x VOO
uCi/1 uCiN (25% MPC)

LEP‘@‘I(j\ Q!OA"’/MM‘} é*’u 3'3‘11/4)”7 pk

.

MAi?/,t, ny A 835

A

2ay x 20

)43 a0

REMRLS:
1:(x) () (1)

1 = Uramiua lotake

000063 oCi ¢ (34 w200 u/ul x b ou 10s al/e (1.2 0 Jhr ) (40 br)
125

¥ = Average U concentralion 1o the breathing tome («1/v)
b : Breathing Rate (1.2 #/hr)
1 = Exposure Tioe (40 hr/wt)




FERRET EXPLORATION CO. OF NEBRASKA, INC.
CROW BUTTE PROJECT
® “ IUMMARY OF AIRBORNE URANIUM SURVEYS
SURVEY PERIOD DL ne ) %)
PRESENT PREVIOUS WEEKLY INTAKE
URANIUM URANT UM EVALUATION
LOCATION 1.D.|LOCATION DESCRIPTION | DATE |CONCENTRATION|CONCENTRATION <3.4 x 10°M
uCi/ uCi/ “26% MPC)
o f wnd ey KR Thaks £=13-9014/3 X ‘o Y oK
P
-l
!
3_;4.\ ."’?/A-H /Iu'r«:d: Y.13 x /o‘ g 3.9Y X700 i
REMARLS:
1= (x) (b) (1) 000063 G = (34 w200 wCi/al n ) ou 10 al/e0)(02 0 Jar) (48 br)
0

1 = Uraniue Intake

1 : hverage U concestralion 1o the breathing rome (Ki/v')

b breathiog Rate (1.2 o'/br)

1 ¢ Exposure Tine (40 hr/wt)
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T — - m—
e a— DATEISSUED ; /;9 70 DATEANNEMEDD3/15/50 CUSTOMERND 43184 DOSIMETRY SERVICES
pe—— DATE RETURNED; 7 s 5 79 DATE READG7 710790 Pa6E 3  OF 4 DATE 7713790
v e pfr.'g Yo/ - 7
0% | ecaricicarion DOSE TER AEAOWGS (e Eaps” d Polro - Vo/%
FIRST | SECOND T™HIRD FOURTH FIETH AVERAGE _ 2e¢  WREMAWEEK ** FREQUENCY
GouU ONTRCL 20 21 21 21 21 6.8 0.9 1.2 ¢
0001 ONTRGL it 31 N 31 2¢ 9.8 3.3 1.7 ¢
P)ooz ONTROL P 2 23 2 2 2.2 2.2 1.4 ¢
0093 PLANT Soc <% ei? 60 st $37.0 69,3 S¢.> ¢
G004 PLANT 204 29% 2 19& 178 202.0 31.7 11.9 °
00uS PLANT 1ae 149 1¢3 155 1% 7.0 9.3 8.7 Q
6004 PLANT 7e 31 e P e 75.4 14,9 .t 2
9Co7 PLANT 1y 13 11a 112 16 118.2 5.5 683 ¢
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* - DOSMETER DAMAGED FREQUENCY CODES
customen ( FERRET OF NESRASKE
** . BASED ON ELAPSED TimE e MONTHLY ATTENTION | RRONDA GRANTHAM
FROM DATE ANNEALED TO o QUARTERLY avomess | p.g. 0% 189
DATE READ 5 SEMIANNUAL pasmmeg s
i IRREGULAR




. S TLD ENVIRONMENTAL MONITOR REPORT

e =
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