
RADIATION PROTETION BUREAU
URJANIUM LICF•NSING SFCTION

SLUMARY OF ACTIONS ON jOHNNY M MINE LICENSE

06/21/77 Radioactive Materials License Number NM-RED-MB-O0 issued to Ranchers
Exploration and Development Corporation (Expiration-date Februaryy [
1978). Twelve separate Conditions are stipulated authorizing the
transfer of uranium mill tailings at a set rate per period of time and
also stating the conditions under which the Licensee shall operate.

09/20[.77 Amendments made to Condition 14 (pertaining to air monitoring) and 15
monitoring) and 15 (to provide information on Licensee's contaminated
water discharge during operations; Letter dated September 6, 1977).

02/23/78 Amendments to Conditions 14 and 15 and addition of Condition 21 extend-
ing expiration date to July 3Q, 1978. t Letter dated January 10, 1978
and February 13, 1978).

07/31/78 Amendment to Condition 21 extending expiration date to January 31, 1979.
(Letter dated July 17, 1978).

01/18/79 Amendment to Condition 21 extending expiration date to January 31,
1930. (Letter dated January 5, 1979).

11/30/79 Amendment to Condition 21 extendinq expiration date to January 3 1L
1982i (Letter dated November 29, 1979).

12117/79 Letter to Gerald Stewart from James F. Swendseid asking modification of
of air monitoring program. (Condition 13)

01/08/80 Amendment to delete Condition 13 and to add Condition 22 (redefining
ai, monitoring program) and Condition 23 stipulating monitoring of
administration building on a weekly frequency for three months and for
EID to review. (Answer to December 17, 1979 request).

09/10/81. Change to Condition 21, extending expiration date to June_30_ 1982..
Addition of Condition 24 on submitting of plan for decommissioning
and reclaiming of mine site to meet applicable state and federal
standards in effect at that time. (Letter of Septembe- 3, 1981.)

I
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06/23/82 Change to Conditon 21 extending expiration date to September 30, 1982
Per telephone conversation June 23, 1982 between James M. Rosel and

Thomas B. Christianson and in view of the fact that reclamationn of the
licensed site has not been completed as programed in the Ranchers
letter of January 19, 1982, signed by James M. Rosel."

09/2.2/82 Change to Condition 21 extending expiration date to December 21. .1982
"per telephone conversation September 22, 1982 . . ..

12/20/82 Change to Condition 21 extending expiration date to March 31 1983.
Letter acconmpanying amendment signed by Louis C. Landauer, EnV. Sci.)
states "as per conversation this date".

03/29/83 Change to'Condition 21 extending expiration date to June 30, 1983,
accompanying letter to James M. Rosel does not show requester's name
but states "In order to provide Ranchers additional time to complete
the reclamation program for the Johnny M. Mine Site, . , ," Letter
signed by L.C. Landauer.

06/27/83 Change to Condition 21 extending expiration date to September
30, 1983. Reason quoted is as above and signed by L.C. Landauer.

08/23/83 Termination Report - Johnny M. Mine received August 23, 1983.

08/30/83 Change to Condition 21 extending expiration date to December 31, 1983.
Letter, signed by Sam Simpson, states that extension is required by
R.P.B. in order to conduct a final reclamation inspection/verifica-
tion. (Lab tests on soil samples requiring long turn around time).

09/30/83 Trip Report "Survey of Reclaimed Areas in the Vicinity of the Johnny M.
Mine". (Memo from Felix Miera to Jere Millard.)

09/30/83 Change to Condition 21 extending expiration date to March 31_ 1984.
(per conversation of Sam Simpson with Roger A. KauffYmran.) 180 day
extension to provide sufficient time for receipt of laboratory results
involving soil samples taken during termination inspection on September
14, 1983.

01/03/84 leclamation of the Johnny M. Mine Site. Memo from Sam Simpson to
Tom Buhl through Felix Miera. Memo contained:

a. Background history on mine.
b. Reclamation Standards Provided to Ranchers.
c. Reclamation Activities.
d. Measurements.
e. Problem.
f. Summary.
g. Other factors.
h. Recommendation (terminate license after revegetation measure

is completed).

02/27/84 Reclamation Activities for the Johnny M. Mine site. Memo from Felix
Miera to Jere Millard throunh Tom Buhl.

F,,
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03/22/84 Johnny M. Mine Site Reclamation. Memo from Jere Millard to Felix
Miera recommending an additonal survey of the site to help determine
source of contamination and natural background levels.

03/26/84 Change to Condition 21 extending expiration date to September 30,
1984 per conversation with Roger Kauffman, "180 day extension to
provide sufficient time to complete the EID evaluation of Ranchers
reclamation program at the Johnny M. Mine site"'. (Sam Simpson)

63I/26//,4 Johnny M.. Mine Site Reclamation. Memo from Sam Simpson to Jere Millard
thru Felix Miera.

09/24/84 Change to Condition 21 extending expiration date to March 31,
1985. 180 day extension due to delays encountered in acquiring
laboratory results involving soil samples taken during a follow-up
survey of the Johnny M. Mine Site. (Sam Simpson)

09/26/84 Memo from Jere Millard to Felix Miera summarizing results of
reclamation survey.

04/02/85 Letter to Colleen Kelley from Felix Miera extending license for
indefinite period of time until reclamation is complete. Also reported
results of radiochemical analyses indicating contaminating materials is
probably tailings.

07/17/85 Meeting with Roger Kauffman and Colleen Kelley of Hecla Mining to
discuss needed remedial actions at site. Agreed that additional
sampling is needed by Hecla, and EID will concur on the plan.
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ENVIRQONMENTAL IMPROVEMENT DIVISION
PO, Box 968, Santa Fe, New Mexico 87504-0968

(505) 984-0O20
STEVEN ASHER, Director

I (Pf•L Y,, ̀ý'A YA

J 0osph Gol dberg:
3SEC•fETARY

Ted GuaM"aX

DELPUTY WrTfTAWYJ,(TfET1 F JC4.:IS1
DEPUYIr 5SEC hi TAPR"

C•tLlJ F]1 E.D 'iA.:L
7136515Mareh 26, 1.981

Mr. James M. Rosel
Waebichers Explorat.ion and Developmient Corporation

P" C. Box 6217
Albuquerque, New Mexico 87197

Dear Mr. Rosel:

Per.my conVersation with Mr. Roger Kauffman, Senior Staff Eng.hieer, your
amWeded license VN-H-ED-M.-14 is enolosed.

Toe .80c day l icense extension should provide sufficient time to co"plete the
EIP evaluation of R~anchers reclamation program at the Johnny M. Mine sit-e.

Wiensi ng Section

SS/ovg

enlC.
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EWNftRONIMEITAL NIPROVE.M.ENT D]IvSION

RADIOACTIVE IPAT..RIAL LICENSE

Lic•nse Rumber ,M-RED-M1B-13 iJs amended to become Li&en. r

Mr. ,Ja3 s Rosei
Ran*cbers Exploration and
D)evelopment Corporation

P.O. Box 6217
Al buquerque, New Mexico 87197

Change Coid:it, ior 21. to read:

21, The e.xpir.ation of th:is II.cense is hereby extneded from
March 31, 1984 to September 30, 1984.

vi

For the New Mlxico }i jE-0 rrr~~t nhrvient Dý;isor.

FeWi Mirs Jr. .

Prog.a Malnager
Uraiu LI Uti cen.s ring Soction

n=ý ý*M
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MUMAWS

ENVIRONMENTAL If~eROVEFAENT DIVISION
FRO. B~ox 968 Santa Fe, New Mexico B7504-0968

(506)9Q84-0020
STEVEN ASHER~, Director

r' 'A.

DS HF ?

ME MO RA ND UM

TO: Jere Millard, Program Manager,
Surveillance and Assessment Section

'H:RU: Felix Mi era, Program Manager
Uranium Licensing Section

FROM: nam Simnpson, ULS

DATE: March 26, 1984 1

SUBJECT: Johnny M. Mine Site Reclamation

Inn aupport of your request (memo, dated March 22, 1984) to conduct another
gamna survey at the Johnny M. Mine Site, the Ranchers Exploration and
Develonment Corporation Radioactive Material License NM-RED-M2-l3 has been
axnended, this date, to extend the licerse until September 30, 1984.

Raequest you inform me of the date(s) you intend to accomplish the survey in
order to allow for prior notification of Ranchers personnel. This will
a8ssure the survey team access to the Lee Ranch. Request the results of the
gamma survey with recommended solution(s) be provided the Uranium Licensing
Section by May 30, 1984.

S.S/cvg

E'00AL C)'0P 1N1If IV * 11Yt1:



TONEY ANAYA
GOVERNOR

ROBERT WcNE1LL
.. M ~COSECRETARY

ENVIRONMENTAL IPROVEMENT* DtVISION ROBERT L. LOVA TO, M.AP.A.
P.O. Z :98. Santa Fe, New Mexiw $7504.098 DEPUT SECRETARY

JOSEPH F. JOHNSON

STEVEN ASHiER, DIRECTOR D SECRETARY

August 30, 198:3

Mr. James K., Rosel
11ancthers Exploration & Development Corp.
P. 0. Box 6217
Albiuquerque, NX 87197

Dear Mr. Rosel:

'This letter acknowledges receipt of the Johnny H Mine
terminat ion report.

The Ranchers Radioactive Material License Number NX-RED-MB-12
is herý,r0by amended to Number NM-RED-MB-I3, with an expiration
4ate of December 31. 19ý.

This extension is required in order for Radiat>on Protection
Bureau. person-nel to conduct a final reclamation inspection/
verification. Soil. sampýes _aken, during this inspection will
be di.spatched to a testiag laboratory with turn-around time
of at least six to eight werks.

our staff will be cont.acting Mr. Roger Kauffman within a
few days to establish a mutually agreeable date for the final
insapection of the Johnny Y Mine licensed sites.

A copy of the amended license is enclosed,

U n~rn". att'. $r

C~,, T ied U ngb Setlio-n
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,NVWRONMENTAL IMPROVEMENT DIVISION

RADIOACTIVE MATERIAL LICENSE

Lice~hse Number I -RED-MB-12 is amended to become License Numbe

James M. Rosel
Rant:hers Exploration & Development Corporation
P. 0. Box 6217
Albuquerque, NM 8719i

Change Condition 21 to read:

21. The expiration date of this license is hereby extended from

September 30, 1983 to December 31, 1983.

I

I

AU5 st 3,19.

For the New Mexico HED Enviroqnrnental Irnprovern ent Division

"Gerald W. Stewart, liea~ltb Prograr. M4arage~
Uranium~ Licensing Section
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Bruce King
G OVERN OR

?ATE OF NJEW MEXICO George 5. Goldstein, Ph.D.
SECRETAR~YENVIRONMENTAL IMPROVEMENT DIVISION

P.O. Box 968, Santa Fe, New Mexico 87504.0968
(505) 827-5271 Lornrc J, Gordon, M-.S. M.P.H.

D)EPUTY SECRETlARY
RUSSELL F. RHOADES, 1P.,DIRECTOR

RADIATIO0,, PPOTEICTIOIý BUWREAU!

September 22, 1982

Mr. James M. Rosel
Ranchers Exploration and
Development Corporation
P. 0. Box 62i7
Albuquerque, NM 87197

Dear Mr. Rosel:

Per our conversation this
enclosed.

date your amended license r' NM-RED-MB-09 is

The 90 day license extension should provide sufficient time for your
company to complete the reclamation program for the Johnny M Mine Site.

Sincerely,

Thomas B. Christiansen
Environmental Scientist
U!ranium Licensing Section

TBC/amp

Enclosure
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ENVIRONMENTAL. IMPROVEMENT DIVISrIN

RADIOACTIVE MATERIAL LICENSE

License Number NM-RED-MB-08 is amended to become LicenseNumber _ ....1_-R _ _ _._-_

Mr. James M. Rosel
Rýanchers Exploration and
Development Corporation
P. 0. Box 6217
Albuquerque, NM 87197

Per telephone, conversation September 22, 1982, between James M. Rosel and
Thomas B. Christiansen and in view of the fact that reclamation of the
licensed site has not been coMpleted as pro-cgrammed in the Ranchers letter
of January 19, 1982 signed by James M. Ros2l , subject license is amended
as follows:

To change Condition 21 to read:

21. The expiration date of this license is hereby extended from
September 30, 1982 to December 31, 1982.

For :le " ,E. ) E -vior.enit J improvemen Div-e-'n

I I
p II.
$ Ii

II

I >4

V
;ý v

/.... d ' ;, Stew,, 't,? Health P-ouram r tlanaier
L.en) censi r;g Sect ior

Vg A .



Bruce Kin9
GOVERNOR

George S. Goldstein, Ph.D.
SECkETARYENVIRONMENTAL IMPROVEMENT DIVISION

P.O. Bor 968, Santa Fe, Now Mexico 87504-0968
(505) 827-5271 Lniry J. Gordokn, M.S.. M.P.H.

DEPUlY SECP.ETAPRYoopsanmnt

RUSSELL F. RHOADES, M.P.H., DIRECTOR

RADIATION PROTEC .ON BUREAU

June 23, 1982

Mr. James M. Rosel
Ranchers Exploration and Development Corporation
P. 0. Box 6217
Albuquerque, NM 87197

Dear Jim,

Per our conversation this date your
enclosed.

amended license # NM-RED-MB-08 is

The 90 day license extension should provide sufficient time for your
company to complete the reclamation program for the Johnny M Mine Site.

Sincerely,

Thomas B. Christiansen
Environmental Scientist
Uranium Licensing Section e

TBC/mc

Enclosure

60

FEOUAI. OPPIprITIlT c-- -
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ENVIR~ONMENTAL IMPROVEMENT DIVISION.

RAD~IOACTIVE MATERIAL LICENSE

License Number NM-RED-MB-07 is amended to become LicenseNurber NMN.rREDJMB'08

Mr. James M. Rosel
Ra nchers Exploration and Development Corporation
P. 0. Box 6217
Albuquerque, NM 87197

Per telephone conversation June 23, 1982, between-James M. Rosel and
Thomas B. Christiansen and in view of the fact that reclamation of the
licensed site has not been completed as programed -in the Ranchers
letter of January 19, 1982 signed by James M. Rosel, subject license
is amended as follows:

To change Condition 21 to read:

21. The expiration date of this license is hereby extended from
June 30, 1982 to September 30, 1982.

For the New Mexico HED Environmenta lrmprovemen• Division

June 23. 1982
Gerald W. Stewart, Hf;alth Program Manager
Uranium Licensing Section

10~ 017A R~ows $/lio



FIRM 01FNEWMSKOO=

PADIOACTiVE NIATERIAL LICENZE

pase C I -- nals

License Number HM-RED-MB-06 is amended to become

Mr. James M. Rosel
Rnchers Exploration and Development Corporation
PK9. Box 6217
Albuquerque, New Mexico 87197

L! c e n -, E; omze T -12-1-3 ED -ME D-L--

In

of
as

accordance with Ranchers Exploration and Development Corporation letter
September 3, 1981 signed by James M. Rosel, subject license is amended
follows:

To change condition 21 to read:

21. The expiration date of this license is hereby extended from

January 31, 1982 to June 30, 1982.

To add license condition 24.

24V The licenseewill prior to 90 days before final shutdown of the
mining operation submit its plan for decommissioning and reciamatior,
of the mine site to meet applicable state and federal standards in
effect at that time.

j 9/1 0/&l

Geral d W. W arf H ~eal th Program MKanager

Ur~ani um Li cnsingr Section
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Bruce King
GOVERiN OR

. ý ý I Wý-w :NzUC=_1W1 ý-

STATE OF NEW MEXICO

ENVIRONMENTAL IMPROVEMENT DIVISION
P.O. Box 968, Srnte Fe, New Mexico 87503

(505) 827-5271

Thomas E. Baca, M.PH., Director

George S. G~oldstein, Ph.D.
SECREETARY

LarryJ. Gor~don, M.S.- M.P.H.
DEP'JTY, HEC:RET1ARY

September 10,1981

Mr. James t4. Rosel
Ranchers Exploration and Development Corporation
P.O. Box 6217
Albuquerque, New Mexico 87197

Dear Mr. Rosel:

In accordance with your letter request of September 3, 1981 an
amendment to License Number NM-RED-MB-06 is enclosed.

The ame-ndment extends the expiration date of the license to June 30, 1982
and requires a site reclamation plan be submitted to the Environmental
Improvement Division at least 90 days prior to mine shutdown for approval.

It is our hope. that the experimental data obtairied from your mine operation
and shutdovwn will be useful in developing procedures and guidelines for
mine backfilling that will benefit both the industry and the state.

Sincerely,

Thomas B. Christiansen
Environmental Scientist
Uranium Licensing Section
Radiation Protection Bureau

TBC/dm
Enclosure

S

4~~• EOUAL 0PPC)PTUNITY E"PLCYER,
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XNLW MEXICO ENV•lONMENTAL IMPROVEMENT DIVU•ISONi

RADIOACTIVE MATEFRIAL LICENSE

License Number NM-RED-MB-05 is amended to become License Number NM.__RED--13-06

In accordance with Ranchers Exploration and Development Corporation letter
received December 1.7, 1979 signed by Mr. J F Swendseid, subject license
is amended as follows:

To delete license condition 13.

To add license conditions 2•2';&" 23:

22, The licensee',s 'air monitoring program shall consist of the following:

a. f.o••Working. level measurements shall be taken at VUl-9, Vi-h) and VH-11
-on a monthly frequency.

. b. .Particualte samples shall be taken at VI-1-11 (quarterly)
•.i•i, •a at an underground location (monthly) in the vicinity of '.T<
-4L.t.½,the bottom of the bare hole nearest the sandfill location.

L .'Samples shall be analyzed for Ra-226, Th-230 and Pb-210.

'c 1'Working l.evel measurements shall be provided from the north
and south mining areas (this information can be data taken from

"svthe minesafety inspections records).

d. A record of the sandf'11 o:-,-ations shall be forwarded showing
dates toni..pildhced a,,d locations. .!

e. Quarterly reports, shall be provided covering items 22.a through d.
inclusive. "-

23. Working level measurements shall be made in the administration
building on a weekly frequency for a three months period and
provided to EID for revJew ., . .

FOR THE NEW.41EXICO INVIRONMENTAL IMPROVEMENT

Gerald W. St ,art-Program Manager
Uranium Licensing

RPS I17A
Issued ~(311
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NEW MEXICO ENVIRONMENTAL IMPROVEMENT MUIVISION

RADIOACTIVE MATERIAL 'LICENSE

Ll~ a nber NM-RED-MB-05 is amended to become License Number NM-RED-MB-06

In accordance with Ranchers Exploration and Development Corporation letter
received December 17, 1979 signed by Mr. J. F. Swendseid, subject license
is amended as follows:

To delete license condition:13.

To add license conditions 22& 23:

22. The licensee' s,`air monitoring program shall consist of the following:

a. Working level measurements shall be taken at V[-9, VH-1O an(
on a, monthly frequency.

b. Particu .ite samples shall be taken at VH-11 (quarterly)
dan.iat an underground location (monthly) in the vicinity of

-,ý:,the bottom of the bare hole nearest the sandfill location.
_- Samples'.shall , analyzed for Ra-226, Th-230 and Pb-210.

I VH-11

C.i Wo rking level measureiitents shall be provided
and south mining areas (this information can
the mine safety inspections records).

d. A record of the sandfill operations shall be
dates tons impldced and locations.

from the north
be data taken from

forwarded showing

e. Quarterly reports shall be provided covering items 22.a through d.
inclusive.

23. Working level measurements shall be made in the administration
building on a weekly frequency for a three months period and
provided to EID for review.;1 ,

U;A te

FOR TEiE NEW AIEXICO ENVIRONME*NTAL IMPROVEMENI

Gerald W. St -wart-Program Manager

Uranium Licensing
1`1PS 17A.
Imued 1/73



NO

it (':

ý;ph ta,' ,il or W "

'Mo

I2** The .. 9,',. .car M Y .n i

ti IM i-&

. . .' . . 9f

. . .. I . .. . .

A --

I L

"-.7 j 6 M.).
"'.9 / S'

I-'

'9p....

"IP I4

t



RADIATION PROTECTION BUREAU
J)afuary I(

14r, +Umes. M. Rose]
Attorney at Law
kanichors Explorationi

and Uvel(tooent Corpo;ratiorn
'1776 M *ontano goad.
Abl,)Mquerque, f .7,

Dear Mr, Rose. :

"~have reviewed Mr. J. F. Swendseid's letter concerning your radiOactivity-manitoting program which I received on December 17, 1979. The attachedaineadment to your license should adequately cover the items which viediscussed and Mr. Swendseid propos~ed.

Ogra I:d W. Stewart
Prtogram Manager

9E08 130104 800100
POR ADOCK 04008q14
C PDR



NA (D

Bruce Kinig
GOVERNOR

,.. F. M• fC

ENVIRONMENTAL 1M¶PROVEMENT DIVISION
P.O. Bon 968, $enta Fe, New Mexico 87503

'505)I 821-5271

Thomas E. Baca, M.P.H., Director

George 5, Go.dstein, Ph.D.

Lorry 1. Gordon. M.S.. M.PH.
DEPUIT' SECRETAgY

September 1 0, 1 981

M.r. James M. Rosel
Ranchers Exploration and Development Corporati
P.O. Box 6217
Albuquerque, New Mexico 87197

Dear Mr. Rosel:

I.n accordance with your letter request of September 3, 1981
amendment to License Number NM-RED-MB-06 is enclosed.

an

The amendment extends the expiration date of the license to June 30, 1982
and requires a site reclamation plan be submitted to the Environmental
ImprOvement Division at least 90 days prior to mine shutdown fori approval.

It is our hope that the experimental data obtained from your mine operation
and shutdown will be useful in developing procedures and guidelines for
mine backfilling that will benefit both the industry and the state.

Sincerely,

Thomas B. Christiansen
Environmental Scientist
Uranium Licensing Section
Ra.diation Protection Bureau

TBC/dm
EnlcI os u re

0 -
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Bruce King
C OVERtIOR

a 1W ~C George$. Goldstein, PhD.

ENVIRONMENTAL IMPROVEMENT DIVISION
PAO Box 68,. Senta Fe, New Mexico 87503 L~.&~oi .. .Y! " " Wa y," 1. Goldon. M•.S'. MP;Hý

J505) 827-5271 DEPdTY SECRETAY

Thornas E. B~aca, M.P.H., Director DPT EWA

Sep~tember 0,1 1981

Mr. James M. Resel
Ranchers Exploration and Development Corporatiý
P.O. Box 6217
Albuquerque, New Mexico 87197

Dear Mr. Rosel:

In accordance with your letter request of September 3, 1981 an
amendment to License Number NM-RED-MB-06 is enclosed.

The amendment extends the expiration date of the license to June 30, 1982
and requires a site reclamation plan be submitted to the Environmental
Improvement Division at least 90 days prior to mine shutdown for approval.

It is our hope that the experimental data obtained from your mine operation
and shutdown will be useful in developing procedures and guidelines for
mine backfilling that will benefit both the industry and the state.

Sincerely,

Thomas B. Christiansen
Environmental Scientist
Uranium Licensing Section
Radiation Protection Bureau

Ti3C/ddm
Enclo .sre

~iai
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NEW MEXICO ENVIRONMENTAL IMPROVEMENT DIVIS ION

RADIOACTIVE MATERIAL LICENSE

License Number NM-RED-MB-O5 is amended to become License Number NM-RED-MB-06

In accordance with RanchersExploration and Development Corporation letter
received December 17, 1979 signed by Mr,'J; F. Swendseid, subject 'license
is amended as follows:

To delete license condition 13.'

T'o add license condit6ions 2 2& 23:

22. The licensee.s air monitoring program shall consist of the following:

a. •;Working.lesel measurements shall be taken at VH-9, VH-1O and VH-11
Son a monthly frequency. . .....

b. Particualte samples shall be taken at VH-11 ("quarterly)
w;> and at an underground location (monthly) in the vicinity of

the bottom of the bare hole nearest the sandfill location.
Samples shall be analyzed for Ra-226, Th-230 and Pb-210.

c..,, Working level measurements shall be provided from the'north
and south.mining areas (this information can be data taken from

,--the mine safety inspections records).

d. A record of the sandfill operations shall be f
dates tons,..impidced and locations.

e. Quarterly reports shall be provided covering i
inclusive.

orwarded showing

tems 22.a through d.

23. Working level measurements shall be made in the administration
building on a weekly frequency for a three months period and
provided to EID for review.

'A

~$s fl,,

FOR 1ilB. NEWAIEXICO [NVIRONMENTAL IMPROVEMENT

Gerald LW St wart-Prng 1  M n
Uranium Licensing
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NEW MEXICO ENVIRONMENTAL L'MPROVEMKNT AGENCY

RADIOACTIVE MATERIALS LICENSE

Licajnn Plumber 14H-IRED-14B-0O0 is amende~d~ beom l ceam Number s-2BO--

0"el~oym nf., Corp. i! ; . .:! .• .

Albuquerqun€, 1114 87107 .'

ST cod e wt "l tter'' September. 6,":9"77, 6iqfik,!by Paul. A. Matthews,
'Vice President, O)p,•ationp; Subject" license- is:a!mended\ass,,-.followse

To chang;.ýýCooidtion;14'&,15 to readto

14, The, results of the above air monitoiing program (License Condition No, 13)
Sila,'be rev$iewed by the New Mexico Environmental Improvement Aency andi~ !: ,.h:lliciis on or before-.November: 29, 1977. The above r, at.mo or'ng

Pr.ogi -may be modified as -a result of? the review. The' aboqVeai
lonitoziiq.u.program shall' be executed, by the licensee insteadi of..,th.,- i
,ncnitoring.ptogram=described in the licensee's " ' d J
17applicatiodated June

I/153By Hov.mrber 29, -177 e licensee shall provide information-'totbe Agency
supporting a finding that the. licenseeS discharge .f', water contaminants
resulting directiyor indirectly ficaalicensed ahtivities will not inter-
fere with human. health or domestic or agricultural. use of grouid water at
4iny place of withdrawal for present• or reasoilab eýforseeable future use.
'Renewal of this license is contingent on-Agency-appvz,21oaof said finding
by February 27, 1978. This license- condition may be fulfilled by the
licensee's obtaining on or before February 27, 1978 Agency approval of a
discharge plan pursuant-to the provisions of New Mexico Water Quality
Contro! Counmission PRegulations aS amended January 11, 1977, and June 14 .
X977, and as way be further amended..:

FOR. TiE N[W MIEXICO ENVIRONMENTAL IMPROVEMIVNT AGENCY

"::: i' ••?. m e '2 0,,• 3,977 xty

:honso A. .opp, Jr.
Environmental Scientist IIl

t 17k
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NEW MEXICO ENVIRONMIENTAL lNIPROVEMENT AGENCY

RADIOACTIVE MATERIALS LICENSE

Pursuant to the NeSw Miei;o Radiation Protection Act of 1971. and ihe Radiation Protection Regulations Part 3, and in reliance on
&taltement .an~d rptqresritations heretofore made by the lit•ensee desigiated below, a license is hereby issued authorizing such licensee
to transfer, receive, posess and use the radioactive rnatcrialls) designated below; and to use such radioactive materials for the
purposes(s) and at the place(s) designated below. This license is subject to all applicable rules, regulations, and order- now or hereafter
0. effect of the N~ew Mexico EnvitornmentaJ Improvernent Agency and to any conditions specified below.

Licensee 3. License number

NM-RED-1M,-O0

P rne Ranchers Exploration & 4. Extpr date
Development Corp. February 28, 1978

2. Adreos 1776 M.!ontano Rd., U.W. 3- Reference number
Albuquerque, rtM 87107

6. Radioactive n ateralt 7. Chemical and/or physical form 8. Maximum quantity licensee may
(elemcnt and mass numbe) powsses at any one time

>- All natural. radiaisotopes A. Chemical and physical forms A. As necessary for the transfer
encountered in uranitun encountered in uranium miill authorized in Item 9.
mill tailing's. tailings.

CONDITIONS

A..v.h~ri2!d usme. (,.-les% ozherwise specified. the auwhorized place of use is the licens"*s address twtcd in liem 2 above.)
A. This licerse authorizes the transfer of uranium mill tailings at a piominal transfer

rate of 8,000 tons per montlh from the Kerr McGee Uran•ium M. ill located at l-.hrosia
Lake, t1-•:Kinley CoLwty, hew mexico, to the Ran.chers Fxploration and Develo•ment
Corporation's Johnny M mina, San Mateo, New Mexico, and authorizes the use of the
receive.d tail.irs for backfilling evacuated mine stopes on an operational test ba~s.i•s
in accordance with the statements, representations, and conditions in the licensee's
applicatio••n dated June 17, 1977, as supplemented by letter dated Feb. 3, 1977 signed by
G-D. Milligan., Ferr McGee Corp., and letter dated June 2, 1977 signed by J.L. Cleveland,
Kerr X.c.ee Corp.

Vhe licenr.o shall comply with Part 4, New Mexico Radiation Protection Regulations,
Che licensee is hereby exempt froia the requireinentof 4-220.E.2 of the Radiaticn Pxotect~lo•
Reqruilati,.us fcr areas within the :nine and tailings storage areas provided all entrances
•.o the mine 4Lnd tailings storage areas are conspicuously posted in accordance w:ith 4-220.E.2
ind. with the w'ords, "Any Area Within. This Boundary May Contain Radioactive aterial."
.he licenaec!! .h)ll determaine that employees leaving work are not contaminated with rarlio-

•ct•ive mater : s.a wh•en an employee has showered and changed clothing •prior to ½eaving
7,3,, the: e.,;l-oy-ee may be assutm'ed to be free of external contamination.
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NEW MEXICO ENVIRONMENTAL IMPROVEMENT AGENCY

RADDOACTIVE MATERIALS LICENSE

License Numbeir N*-RD4II 00

VA licensee's air monitoring program shall consist of the following:

A, Ladon measurements taken at the north vent, the south vent hole, and the tailings un-
loading and storage area. The first cý t of radon masaurements shall be .tahen c ithin
a week of the beginntng of the tailings transfer operation. The second set of radon
reasurements shall be taken two weeks after the first set. Subsequent meas7zremts
shall be ta-ken at monthly intarvals or more frequently.

4. PFaticulate Žir samples shall be taken at the tailings unloading and storage area and
in the area of the mine being backfilled and shall be anaiyzed for thorium 230, radiwu
226, and lead 210. '1%No gpets-of samples separated by an interval of two weeks, shall be
taken during the first month of operation. Subsequent measurements shall be taken at
zpnthly intervals or more frequently.

C. Working level measurements of radon daughters shall be made at the. tailings unloading
and storage area and in the area of the mine being backfilled. These measuzements
shall be made at weekly intervals.

the results of the above air monitoriag program shall be reviewed by the New Mexico
Enviforental Improvement Agency and the licensee after three months of operation. The
above al,- monitoring program may be modified as. a result of the review. The above air
rzonitoring program shall be executed by the licensee instead of the air monitoring program
described in the licensee's application dated June 17, 1977.

B'y Septecber 27, 1977 the licensee shall provide information to the Agency supiorting a
,fi::cfiag that the licensee's discharge of water contaminants resulting directly or

izrirxectly from licensed activities will not interfere with human health or domestic or
aqtidultural use of gnound water at any place of withdrai;al for present or reasonable
flc:rseeable future use., Renewal of this license is contingent on Agenqy approval of said
fin•i•n by February 27, 1,978. This license condition may be fulfilled by the licensee's
chtainincj on or before Februazy 27, 1978 Agency approval of a discharge plan pursuant to
te: provisions of New Mexico Water Quality Control Commission Pegulations as amended
Ja-nuarý j,, 1977, and June 14, 1977, and as may be further amended.

The location of water monitoring station designated as MWS-3 in the license application
dated J'4q 17, 1977 shall be changed to "the drainage liquid collected as close as
Possible to the most recently backfilled stope".

The ttmne at which the water and air vent samples are taken shall be keyed as closely as
Pcsibhle to ýta completion of the backfilling of each stope such that samples from Ml-1,b

:, ~M~W3,VH-I-9, and VH•-0 be taken within two days of the completion of the backfilling
.2 *drainap4je of a partLicular stope; and samples from UG-4, UG-5, UG-6, G4W-7, and 03W-8
ý.Jcor; -•nith,,t'n 2 oweeaks of the Completion of the backfilling and drainage of a varticulax
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NEW MMECO ENVIRONMENTAL iMPROVEMENT AGENCY

RADoIOACTIVE MATERIALS LICENSE

Lice=• Number _H .. ED. • ......

10 Xtopic 4anaysis of all water samples shallinclude Th 230 and Pb 210.

Approved waste generating protesses and mill tailings management practices .may be subjeat
to revtsion in accordance with the conclusions of the final generic environlentti impact
Statem••t~ presently being prepared by the U.S. Nuclear Regulatory Commission (refer to
the Pederal Register, .41 FR 22430, Jume 13, 1976) and any related rule making.

), ExCept. as sptci.ý,cally pzovided otherwise by the license, the licensee shall possess and
uase ra4ioqa-tve material descxibed in items 6, 7, and 8 of th:is license in accordance
with s ataxents, representations, and procedures contained in application dated June 17,
19,77, OJigncd by JT.K. fleuel, and letter dated Feb.. 3,. 19*17, signed by G.D. M~illigan,
Korr: McGee. CO-p., and let-ter dated June 2, 1977, signed by J.E. Cleveland, Kerr McGee

FOR THE NEW MEXICO ENVIRONMENTAL IMPROVEWNT AGENCY

*P; r(& fly-e
Ajhorn~o A. Top~p, J~r.

1izonm~nt '.1 clIen t~ist 111



State of, Rev Meria

- ~ Evirn~nota Improvemniet Ageic

iANTA FE, Nlw vMExICo 05)!CA

APPLICATION FOA
RADIOACTIVE MATERIAL LICENSE

INSTRL•CTION&--CoV1IJ . hiems 1 through 16 i t his is an mital appliction, if application is fom rerew(at al1aense4'
cc, ptetIe only Items I through 7 atld irndcjtate new in~iformalion or chan.js in Ihlu rpnogara ar, requested in Itemn 8 througfi
t1, Use Supplemental sheets where necessary. Item 16 most bta conmpteted on all applications. Mail twmo copeqs to:
Radiation Protection Section, Box 2348, Santa Fe. New Mexico 87501. Upon approval of this application, the applicant
will receive a Radioactive Material License. A Radioaciive Material License is issued in acsordgance with !he .tleneral
requirements contained in the New Mexico Radiation Protection Regulations, Part 3, Licensing Pid the License is subjoCt
to Part 4., Stanidards for Protection Against Radiation.

I. Ia) NAME AND STREET AODRE~S OP APPLICANT
1, W•) NAME AND STREET ADDRESS OF APPLICANT

(Institution, firm, hospital, person, etc.)

Ranchers Explorat.ion & Development Corp.
1776 Montano Road NW

Albuq.uerque, NHM, 87107

Phone .+__ 34-3,542

2. DEPARTMENT TO USE RADIOACTIVE MATERIAL

Operations Department

4, INDIVIDUAL USER(S). (Name and tiJde of individual(s)
who will use or directly superviý&e use of cadioactive
nuterial, Give traininq and experience in Items 8 and 9.1

Arnold Buchanan, Mine. Manager
Roger Kau fian, Chief Mine Engineer
Phil Ulibarri, Jr., Safety & Ventilation

Tec. hn ic ian
Bill Dampier, Safety Assistant

1, (b) STREET ADDRE$SiES) AT WHfI1CH A
RADIOACTIVE MATERIAL WILL EIE USCED OF
different hrom I ti).)

Johnny M Mine
$al MaLeo' New Mexico

3. PREVIOUS LICENSE NUMSeR(S), (if ihii is an
application for renewal of a livianse. please indicate andt
glive nvmber.1

None

5. RADIATION PROTECTION OFFICER (Name of person
designated as radiation protection office if other theon
indr(vidua user. Attach feiuma of his training and
0 Xperiences as In ItemsR andJ 9.1

.. K. leuel, Cdr., SNI (Reti.)

Phone (505)J 4 4- 3542-.

BPS 16

Isssued 3/71
Palge 1

ii
- . ~ iIi~1Srf~ I Cif~5 N~A A
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... ....... ............. ... ..
G. Mol AkOIQACTIVE MATERIAL,

Momarents end mnass nujrntlfer of

U-natural, U5-235, U-2.3E
Th,210, Ra-226

6, M)A CHEMICAL AND109 PHYSICA\L FORM ANt' X1A)~!M( NUMnS(iR
MILLIGWRIES OF: EACH, GHEMICAL AND/OR PHYSMC:At. POsiM tHAV'V
MMLL POSSESS AT AN'a' ONE TIME. (If wriqd toijrcel; also 00oi nu;rrl
mitnvufactrer, model nubr.i)r 9,rnbe~ of sowcve and rtesrlnurn ýmti'vi.V per 1,je

Parti[cle size. ranges from 75-500 micr1(Zon, or NO0'
mesh. Yhe mater ti al has various conuSti tentsbu

SiS ts chle fly of S i02. There are mitnor amounut a
of Al, Fe, Ca, Mg, Mn, Nft, K, Ni., Mo, %n, U a~nd
The sarld wL11 range frtom 26-100 pCi/gR0dry) A f
and 0. 00.5-0). 0t% of U5308 'five 'Ibl Co~ntent i8 Thour-

PCI/gm,

7. DESCRIBE PURPOSE FOR WHICH RADIOACTIVE MATERIAL WILL BE USED. (if rrkdioetivi 4! atarioi 14 for "hummn uj
vupplremnt RPS 16A molu Ibe complIted in limu of this item. 11 redioactive material is in theý form of , teratld tlurr-e. includAt
make end model number of the; stortge container arid/or device in whic, th• source will be stored riodlOr used.)

Uranium mill, tailings will be used to backfill evacuated stopes .In mine to
vent caving and possible break in the integrity of the Dakota acquiir a' o,,

8. INDIVIDUAL USERIS) TRAINING

Complete the followring information on tha. individual user(s) and his trainin9 in:

A) Nucleat PhYsics, atomic structure, and interacton of radiation with matter

B) Rad itdon detection natr mmntotio n, cal Mbrtion, and Wstaenrdi taioqn

C! Hadiation protechion, was.e disposol. and survey arid dosirnetric procedural
C)t *Radobioog'y, cI¢•udir,• r,*ffrtI of rad~itstion on •hse hornai Oody,

Name, Title. OegreeWIs Where Trained Length o0 Acisossmo1 iI Lengrh of (]thtipAr-io3j,
Triminng in A. 5, 0 , and D Training in A, 9, C, and U)

2. K. DlauMl, BS A graduate Nati Reactor AB-CD-1 yr. B CD--9 .
nuclear engr. trainirg Test"Stn,Idaho

' Adv.NAc.Pwr.
SchNew London

Arnold Buchanan ,28 yrs.field exji . None ( -3yrs,

x~~au~~~a~~n~~J~~igA.F B C~LAf~~r - 1~.JL rsLiZ~ ....

wrksbp (T-Ir' k )
Phil U.l1ibarri, Jr. UNC-Homes take F. None yrs.

Bill Dampter Rad.Monitor Cr::e BC-3 days g - l.'morth

Page 2
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9, PIXIWHEN WIlTH RAW)ATIDN. (Actital ose of' radioisotopes or equivanlcb jc~ricAnc,.

Isotope Muaimrnt AY110r.11t W~hCre EXPcrinCTC0 WA~S (.,arnd Dr)iortion of Tprinc lPC of Ute

N-16 nlcrocurie/litr~ U.S.Nuclear Sub. Force vl rg. k~essurized wacc.xr re~-

Sr-90 quanitities (Nautilus, 11 Lrb, Dace & act-o1 oprt,-fr
]~l31 Lafayette)

Cs-LAL.--------.-.--.-...--..................
W . IZADIATION WU tTFC.0lON I NSTI J(M ENITS. (Use supplevienal shcý:ts if ;Iceesas.-

Type Numfer Radiation Sensitivity I Use (Mnnrliorirr.
Available D~tciccd Range (mr/hir) survevrrtg

.tM-4R with 1 alpha 25% efficiency 1. td 2 mg/Cma 2 In oig uvy

PA-i detector or better onI 477- geometry

Si

11, METHOD, FREQUENCY, AND STANDARI)S USED IN CALI0RAeITNG INSTRUMENTS LISTlED AIBOVE./
Instrument calibrated every 3 months against fytate-certified SAC-, inst.rument owaed by

12, FILM BADGES, DOSIMElTERS, AND BIO-ASSAY PROCET,'WRES USED. (For film badges, specify method of cLaj-
bratiag and provessinrg, or name of suppiter.) /

Cmp.uter-based, working Level months (WLM) v:diation exposure recording system uLEllzed,

INFORMATrION TO B3E SUBMI nt11,) ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT Describe laboratory facilities and remote handling equipment-a orage containers,
shielding. fume hoods, etc. Eiplanatory sketch of faciliotri% attached. (Circle answer) Yes qJý

14. RADIATION PROTiEC1ION PROGRAM. Describe Oirc raliation protection program iWcludling control measures.
If application covers scaled source.%, submit leauk tesrig)J procedures where applicable, name., training, and experifence of
person to perform leak test, and arrangements for perfoit;ning initial radiation survey. servicing. raintenance and repair of
thesource. (Samplies of employee exposuce record & mine radiation measurements enclosed)

15. WASTE DISPOSAL: It. commercial wa.ste dipos;t.! service il employed. spccify name of company. Otherwise. sub.
mit detailed description of methods which will be use.ld for disposing of radioagiive wastes ant estimates of the type and
amottnt of activity involved.

CEBTIFICATIE (This item must be completed by applicant)

)6. TE APPLICANT AND ANY OFFICIAI EEC[IN(.. THIS 1RH•RllICATE ON 13.HALF OF THlE APPLICANT NANIED)
IN 11,_M 1, CERTIFY THAT THIlS APILICA'iION IS PREI'ARIýD) IN CONIORMITY Pll-'TIl- N' W M:iICO
RADIATION PROTECTION ItfGULAIrIONS, PIAlt' 3, LlCE0NSING. AND TIIAT ALL INFORMATION (TONIAINI.I)
HfEREIN, INCLUDING ANY SUPI'ALIMENTS ATIfACfIl') IWERIETO, IS TK(hUE AN.) CO(RRFCT ITO "Tiff BESt DI OUR
KNOWLI.,JX.;V AND BELI0F. 1AINCHERS UXPLORAT [ON. AND

D..............
ApplicAit Narned in Item I

rA ............... . .. 7 1. 7 ......7._ .... .. .......... ... .. .. .... . .

A. Matthews
Vic.e President, Operations

. . ........... i ........ .. ic i .

RPS 16
Issucd 173/ Pg3P a (P 3



AI)DI[TIONAL INFORMATION FOR BACKFILLI.NG MINES WITH URANiUM- MILL °.1TAILINGS

Currently accepted Lransportation procedures- will be followed in shipping
the moist, 15-20%, tailings interial to the Johnny M Mine. The Kerr-McGee tail-
ings will be. picked up at their mill and trucked by state highway. . The trucks
will, commence their journey on Highway 0509, the so-called Ambrosia Lake turn-ofuf.
They will head south on #509 to the San Mateo road, Highway #53. At the junction,
prominently marked by Jay's Liquor Store, the trucks will turn east. towards San
Mateo until. they reach the access road to the Johnny 14 Mine just a few yards past
the Marquez Rantch. The mine access road is an unpaved, graded road approximatel.y
one mil.e long. At the mine, the trucks, each with about 31 tons of tailings sands,
will unload the tailings into heaps. They will- then be picked up by front-end
loaders and placed in storage piles. It is anticipated that approximately 4,000
tons will be transported at a time and that thi.s wil.l occur twice month, thereby
util. izing 8,000 tons per month. Kerr-McGee has indicated that they wi.1l, conduct
working- level. -month (WLM) monitoring at the loading site each week, and Ranc.hers
wil conduct similar weekly monitoring at the unloading station.

IT, R.c.ivin_ and Backfi.ll. l njý

'he interim tailings storage area at the min.e will nominally be one acre,
with two acres a maximum, and will be piled to a height of approx.imately 15 feet.
Full security is available at the Johnny 14, which inchludes armed security
guards any time the mine is not open, an access\ surveillance station at the
entrance to the mine proper, and on-going security procedures. *It is emphasized
that there will be materials of far greater value to Ranchers than the spent mill.
tailings and security procedures are well established to protect these as well as
the stored tailings piles. The storage area will be graded and provided with
peripheral drainage ditches. The tailings sands will be dampened as necessary
to minimize wind erosion.

Sand or mii.l tailings will be slurried with water to about 50% solids by
weighit and then pumped underground to the stopes or open areas for backfill.
The open areas are first bulkheaded off with chain link fencing reinrforced by
timbers and covered with burlap. As the filling commences, the transporting
water drains from the sand to previously installed drainage outlets and thence
to the general mine drainage and pumping system. The fill at this point re-
sembles drained wet sand. Fill is carried up to the back or roof of the mine,
as close as possible. This fill, by occupying previous voids, now prevents sig-
nificant roof collapse. By using uranium mill tailings sands, the percolation
or drainage time is minimized. In less than 48 hours, the majority of the trans-
port water is drained out of the.tai.lings sands. The fill drain waters, now part
of the general, mine discharge water, are pumped to the surface in to settl...ing ponds
where fine parc.iculate matter settles out before it is discharged or: re-used.

III. Sands

No radiomet ri c or chemical , manlyses have been, taken of the proposed back-
filli tailings sands. However, Kerr-MeGne has agreed to supply this informati eon
short.iy after the commencement. of the transfer and back.11. operlia ions;. Also,
to the best of our knowledge, no teachling col.uumn experiments have been condorted
on mill. sands. The only data on experience in other min.es witth waer drai:tnage
from sandfill areas was reported in a letter dated June 2, 1977 from Korr-McGee
to Mr. A. A. Topp , .1r. of the EIA.



t. IV. Hlonitoring

* " Ranchers proposes to establish an eight-station water-quality-,mnci toring
pragram accompanied by two new air-.quality measuring stations to complement the
egisting radon-monitoring program. Specifically, the program proposed would have
measurement stations as follows:

a. Surface waters
MW-I At the discharge' of second of two settling ponds.
MW-2 At the discharge of the drainage canal prior to entry into

San Mateo Creek.
MWS-3 Analysis of slurry mixture being used for backfill. operation.

b. Underground water (in the Morrison formation)
UG-4 Midway between north and south ore bodies
UG-5 In northern ore body
1JG-6 In southern ore body
(refer to circled red *'s on company confidenrtial map for exact locations)

c. Ground water (alluvium) monitoring
GW-7 Monitor well near nine discharge canal.
GW-8 Monitor well further distant from mine discharge ditch.
(Refer to red *Vs on company confidential map for exact locations.
Monitor wells will be drilled to 200' or to bedrock, whichever is
reached first.)

d. Air monitoring stations
VH-9 North vent hole
VH-10 South vent hole

The eight water-monitoring stations will be sampled for Ra-226, TDS, Se, Mo,
V; and As. Recent indication from Argonne National Laboratories suggests there
may be difficulty in establishing valid thorium measurement techniques. Ranchers
will investigate and if there appears to be a satisfactory measurement technique,
Th-230 will be added to the above. These readings will be taken on a monthly in-
terval for three months and then reduced to quarterly analyses as indicated by
the base line information. The air-quality program will monitor the uranium decay
chain, i.e., U, Th, and Ra, in addition to having working-level (WL) readings
taken for radon information.

Prior to the commencement of backfi].l operat ions, three months of data for
M4W- and 1W-2 are available and samples ot VH-9 and VH-iO have just been taken,
An attempt will be made to sample UG-4, 00;-5 and UC-6 prior to the cofommencm!ent of
operations. At this time, no unique problems are anticipated from backfilling as
it would affect the venting system. It is further not anticipated that there will
be leaching of any consequence of the sand storage fills because of the minimal
percolation time

V. Misce3lano u s

The height difference between the stope areas to be backfilled and the Dakota
acquifer above varies between 130-150'. 'Ranchers is unaware of any wells within
a one-mile radius of the backfill area. The backfi. 'llng methods aad procedures
have been approved hy the State Mine Inspector's office and Ranchers will comply
with NRC Regulatory Guides 8.10 and 8. 13.



3.

V i. uia•.

Ranchers has tried to cooperate fully with the State on %ic ry short, rpotice,
It. is believed that the proposed moniotoringi program and the in I tat ires teaken
in getting pre-operatiowa.l data on the mine vents and mine dwisctharg+:., t;ers i.s
positive indicati3 on of this. coopet-ation, Although this procedure iNr backfil ii ng
a mine is an historic one that has been used in the area for at l.east 15 years,
Ranchers is wil.!ing to consider, from the EIA standpoint, that it is a te,4t oper-
ation. There are six major gains for the parties involved if this backfilLing
procedure is approved:

1. Minimal effect on surface environment. 1f mi.11 taLlings are not used,
surface blow sands must be substituted as a backfi ll material. This
would entail destroying .existing naturally-contoured sand dunes:. In
the process of preparing the sand for adequate percolation characters-
tics, an undesirable "gunk" wou.'d be left on the suoface for u. ltixmate
disposal somewhere. Approximately k-4 11% of any non-mill sandI.1.1
would remain behind as this "gunk" material.

2. Provides a permanent, isolated storage for uranium mill. tailings. With
the great attention currently being given to disposal questions for
these mill. tailings, a site 1300 feet underground should offer many
advantages over any alternatives on the surface.

3. Protection of the Dakota water above. Shoul-d caving occur, the Dakota
acquifer would be penetrated from below with many undesirable effects.

4. Physical safety of the miners. If backfilling ist., not resorted to, the
alternative is cribbing or other mechanical support procedures.. This
requires miners to work in unsupported stopes whit.e placing the supports
and introduces an undesired element of risk.

5. Improved air quality underground. Blocking off unused stopes with bac.k-
fill materials will increase the effectiveness of the underground venti-
lation system by reducing the volumes involved.

6. More efficient mining. With back filling, fewer and sinaller suppor ring
rock pillars with imbedded ore need be left behind.


