
MK006PR 
SECTION 25 

MINE 



HOMESTAKE MINING COMPANY 
P.O. BOX 98 

GRANTS, NEW MEXICO 87020 
(505) 287-4456 

-----<'--R£cEN£9 

June 29, 1997 

Mr. Holland W. Shepherd 
Bureau Chief 
Mining Act Reclamation Bureau 
Energy, Minerals and Natural 

Resources Department 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

RE: Section 23 Mine, Homestake Mining Company 
Approval of Variance Request 

Dear Mr. Shepherd: 

'2. \991 

Pursuant to our telephone conversation on June 19th, I am formally informing you that in 
October 1996 Homestake Mining Company of California sold Sections 23, 24, and 25 in 
Township 14 North Range 10 West to Quivira Mining Company. 

As part of the land transaction, Quivira Mining Company assumed the responsibility for final 
reclamation requirements for Section 23. Homestake therefore, requests that the reclamation 
variance that was granted on July 24, 1996 for Section 23 be transferred to Quivira Mining 
Company. I have attached a copy of Quivira's acceptance letter for your files. 

I as mentioned to you on the phone I was reminded by our revegetation specialist that a 
variance was requested and granted. If you have any additional questions regarding this 
request please call me at 505-287-4456. Thank you for your prompt attention on this matter. 

MINING COMPANY OF CALIFORNIA 

oy . Cellan 
Corporate Manager of Reclamation 
Grants Reclamation Site 

cc: Harold Barnes , SFO 
Terry Fletcher, Quivira Mining Company 

An Equal Opportunity Employer 



.LU / Ul. / ~O . -
·Quivira Mining Company REC£1VED JUL 2 B iS$ 

Mr. Fred C:raft · 
Resident Manager 
Homestake Mining Company 
:P.O. Bo:x 98 
~rants, NM 87020 

D~ar Fred: 

J\ily 25, J.996 

. Quivira Mi:r-ing Company is prepa;:-ed co pur~hase Homestake' s 
surface estate of S.a<:tions 23, ~4 and 25 in Township 14 North, · 
Range 10 Nest, tor $100,000 to be paid at closing. 

We expect thae the pu~c::h.ase will include all mine ~ps aDd 
other dat.a avail.able on these Sections. Quivira will assume 
responsibility for completing ffprior reclamation 11 requirements 
associated wieh vesetation on section 23. 

This of fer is si!.bj ect to a title review .by Qui•.,ira and 
aceeptabla warranty deed to be . provided by Homestake Mining 
Compa...,.y. We wil.1 appreciate your response to this off er ~Y August 
1, 1.996. 

Very Truly Yours, 

~✓~~~,,.._,,c;/,__. 
Terry Fletcher.,__ 
Genera.I. Manager 

P.O. Bo~ 218, Grants, New Mexico 87020 • {605) 287-8851 • FAX (506} 287-8851 E..-tt. 295 



NEW MEXICO ENER~ , MINERALS AND NATUR1_- j RESOURCES DEPARTMENT 

January 4, 1996 

Mr. Fred R. Craft, Resident Manager 
Homestake Mining Company 
P.O. Box 98 
Grants, NM 87020 

Re: Prior Reclamation, Sections 25 and 23, Homestake Mining Company 

Dear Mr. Craft: 

Thank you for your letter of December 19, 1995 documenting the reclamation repair work done on 
Section 25, T14N, Rl0W. The narrative and photos are more than adequate. Your cooperation is 
greatly appreciated. 

With respect to Section 23 please be advised that if you intend to apply for a permit for an existing 
mining operation you must submit your application soon. Pursuant to New Mexico Mining Act Rule 
5.1 0.B you must submit a permit application and closeout plan within six months after receiving 
notice that your reclamation measures did not satisfy the requirements of the Act. An alternative to 
submitting a permit application would be to apply for a variance pursuant to Rule 10. 

Sincerely, 

~c 
Holland Sliepherd 
Bureau Chief 
Mining Act Reclamation Bureau 
Mining and Minerals Division 

OFFICE OF THE SECRETARY • P. 0. BOX 64 29 • SANTA fl , NM 87lOS·6•29 • (SOS) 8l7-S9SO 
ADMINISTRATIVE SERVICES DIVISION • P. 0 . BOX 6429 · SANTA fl, NM 87SOS-6•29 · ClOS) 827-l92l 

ENERGY CONSERVATION AND MANAGEMENT DIVISION • P. 0. BOX 6• 29 • SANTA Fl, NM 87l0l·6•29 • (SOS) 8l7· S900 
FORESTRY AND RESOURCES CONSERVATION DIVISION • P. 0. BO X 19•8 - SANTA fl, NM 87S0• ·19•8 - (505) 827-5830 

MINING AND MINERALS DIVISION • P. 0 . BOX 6•29 • SANTA fl, NM 87505-6429 · (50S) B27·S970 
Oil CONSERVATION DIVISION • P. 0. BOX 6429 • SANTA fl. NM 87505-6429 • (SOS) 8l7-71J1 

PARl<AND RECREATION DIVISION • P. 0 . BO X 11•7 • SANTA fl. NM 8750• -11•7 • (505) 827-7465 
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HOMESTAKE MINING COMPANY 
P.O. BOX 98 

GRANTS, NEW MEXICO 87020 
(505) 287-4456 

December 19, 1995 

£--Ms. Kathleen A. Garland, Director 
Mining and Minerals Division 

of New Mexico Energy, Minerals and Natural 
Resources Department 

P.O. Box 6429 
Santa Fe, New Mexico 87505-6429 

Re: Prior Reclamation Release, Sections 13, 15, 23, 25 and 32 Mines, McKinley 
County 

Dear Ms. Garland: 

I received your Prior Reclamation Release letter dated September 29, 1995 on 
November 16, 1995. In this letter I found some areas that need clarification or 
changed to match the recorded documents already in the file. The following is a 
list of the corrections: 

Page Paragraph Comment 
2 1st under Inspection Procedures Inspections occurred on June 29 

and July 13, 1995 not June 28 
3 1st under Section 13, T14N, R 1 OW United Nuclear-Homestake Partners 

began operation of Section 13 Mine 
in October, 1977 

5 1st under Section 15, T14N, R10W Section 1 5 Mine had approximately 
30 aces disturbed 

7 1st under Section 23 (T14N, R1 OW) This section was reclaimed in June 
of 1992 

9 1st under Photograph of Site inspection on June 29, 1995 
Homestake's Section 23 Mine 

9 1st under Section 25, T14N, R10W Inspection began on June 29, 1995 
11 1st under Maintenance ltem(s) I did not receive report until 

November 16, 1995. A report will 
be sent to Director of MMD 60 days 
from November 16, 1995 

An Equal Opportunity Employer 
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Ms. Kathleen A. Garland, Director 
December 19, 1995 
Page 2 

14 1st under Summary and Conclusion 

{ 
I 

Staff recommends that Section 15, 
Section 13, Section 25 and Section 
32 mine sites be released from 
further requirements of the New 
Mexico Mining Act. 

Should you have any questions please contact me at (505) 287-4456. 

Sincerely, 

F. R. Craft 
Resident Manager 

FRC:jg 



December 19, 1995 

HOMESTAKE MINING COMPANY 
P.O. BOX 98 

GRANTS, NEW MEXICO 87020 
(505) 287-4456 

Ms. Kathleen A. Garland, Director 
Mining and Minerals Division 

of New Mexico Energy, Minerals and Natural 
Resources Department 

P.O. Box 6429 
Santa Fe, New Mexico 87505-6429 

Re: Prior Reclamation Section 25 Maintenance Item 

Dear Ms. Garland: 

G20 

I'm responding to your request for documentation that additional work was 
performed at Section 25 Mine, T14N, R10W. Homestake reviewed the prior 
reclamation activities at Section 25 Mine and determined that one small area of 
one waste pile had some wind erosion. On July 7, 1995 a contractor, employed 
by Homestake, started to reshape the portion of the pile from a 5 to 1 slope to a 
10 to 1 slope. After reshaping, the disturbed areas were covered with 
approximately one foot of clean barrow soil. Earth work activities were completed 
July 12, 1995. On July 18 and 19, 1995 the 9.5 acres of disturbed ground, 
which was barrow area and waste pile, was disked, seeded and mulched. Seed 
was applied at 16 pounds live seed per acre and mulch at one ton per acre. See 
attachment for photos of seeding activities. 

Should you have any questions please call me at (505) 287-4456. 

Sincerely, 

F. R. Craft 
Resident Manager 

FRC:jg 

Attachments 

An Equal Opportunity Employer 



Photo 1 Looking north at soil barrow area which has been seeded and 
mulched after recontouring. July 19, 1995 

Photo 2 Looking west at south end of waste pile as mulch is applied to seeded 
area. July 19, 1995 



• 

Photo 3 Looking east at west side of waste pile which has been seeded and 
mulched after recontouring. July 19, 1995 
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September 29, 1995 

Mr. Fred Craft, Resident Manager 
Homestake Mining Company of California 
P.O. Box 98 
Grants, NM 87020 

RE: Prior Reclamation Release, Section 13, 15, 23, 25 and 32 Mines, McKinley County, New 
Mexico 

Dear Mr. Craft : 

The Mining and Minerals Division (MMD) has completed the inspection of reclamation measures at 
the following mines as requested by Homestake Mining Company of California (HMC): 

Section 13 Tl4N RI 0W 
Section 15 Tl4N RI 0W 
Section 25 Tl4N Rl0W 
Section 32 Tl4N R9W 

Based on findings in the enclosed inspection reports, reclamation measures at the above mines satisfy 
the requirements of the New Mexico Mining Act (NMMA) and the substantive requirements for 
reclamation pursuant to the NMMA Rules. Therefore, HMC is hereby released from further 
requirements of the NMMA on the mines listed above. However, the Section 25 Mine was identified 
by staff as having one maintenance item which will need to be addressed . The release for this site will 
be conditional on Homestake performing the work discussed in the Section 25 report and meeting 
the deadline provided in the report . 

The enclosed prior reclamation inspection report details the findings of the inspection but does not 
include the photos/slides contained in the MMD file copy. 

OFFICE OF THE SECRETARY - P. 0. BOX 64 29 · SANTA Fl . NM 87505-6429 - (505) 827-5950 
ADMI NI STRATIVE SERVICES DIVISION - P. 0. BOX 64l9 - SANTA fl. NM 87505-<,4l9 • (505) 827-5925 

ENERGY CONSERVATION AND MANAGEMENT DIVISION - P. 0 . BOX 64 29 · SANTA fl , NM 87505-64 29 - (505) 827-5900 
FORESTRY AND RESOURCES CONSERVATION DIVISION - P. 0. SOX 1948 - SAN TA fl, NM 8750 4 · 1948 - (505) 827-5830 

MINING AND MIN ERALS DIVI SI ON - P. 0. BOX 64)9 - SANTA fl , NM 8750 5-<,429 - (505) 827-5970 
OIL CONSERVATION DIVISION - P. 0. SOX 6429 • SANTA I l, NM 87505-<>429 - (505) 8l7-71J1 

PARK AND RECREATION DIVISION - P. 0. BOX 1147 - SANTA fl, NM 8750 4 -1147 - (505) 827-7465 



The Section 23 Mine was identified by staff as having insufficient cover to meet release . However, 
since Homestake has completed most reclamation measures at the mine, Homestake may apply for 
a variance from the provisions of the NMMA Rules pursuant to Rule I 0. Otherwise Homestake must 
apply for a permit under the provisions of Rule 5. l O.B. 

M1vlD appreciates HMC's efforts to comply with the NNINIA and commends them for their 
safeguarding and reclamation efforts. If you have any questions please co ntact Holland Shepherd of 
the Mining Act Bureau, (5 05) 827-5971 . 

Sincerely, 

Kat leen A. Garland, Director 
Mining and Minerals Division 

cc : Ms. Maxine Goad, New Mexico Environment Department 
Mr. Mark Schmidt, State Land Office 
Mr. Jerry Elkins, Surface Owner 

Enclosures 



PRIOR RECLAMATION INSPECTION REPORT 
AND 

RECOlVIMENDA TION FOR RELEASE OR PERMIT REQUIREMENT 

Homestake Mining Company -- California 

Section 13, (T 14N R lOW), Section 15 (T 14N, R lOW), Section 23 (T 14N, R lOW), 
Section 25 (T 14N, R lOW) and Section 32 (T 14N, R lOW) Mines 

Submitted in Partial Fulfillment of the New Mexico Mining Act 
Section 69-36-7 U., Prior Reclamation 

New Mexico Energy, Minerals and Natural Resources Department 
Mining and Minerals Division 

Mining Act Reclamation Bureau 

September 26, 1995 



Introduction 

The purpose of these inspections was to determine if reclamation measures at Homestake Mining Company 's 
Section 13 , Section 15, Section 23, Section 25, and Section 32 Mines satisfy the requirements of the New 
Mexico Mining Act (Section 69-36-7, Prior Reclamation) and other substantive requirements for prior 
reclamation pursuant to the New Mexico Mining Act Rules. The sites, their locations, and dates of 
inspections by the New Mexico Mining and Minerals Divis ion are presented in Table l. 

T bl 1 H a e omesta ·e 111111g k M .. C ompanv s nor ec amat1on ' P . R I 1tes. 

Name of Mine Location Date of Inspection 

Section 13 T 14N, R lOW July 13, 1995 

Section 15 T 14N, R !OW July 13 , 1995 

Section 23 T 14N, R lOW June 28 , 1995 

Section 25 T 14N, R lOW June 28, 1995 

Section 32 T 14N, R lOW July 13 , 1995 

Inspection Procedures 

Inspections by the Mining and Minerals Division of prior reclamation sites were conducted on the following 
mine sites: Section 13 (T 14N, R lOW), Section 15 (T 14N, R lOW), Section 23 (T 14N, 
R lOW), Section 25 (T 14N, R lOW), and Section 32 (T 14N, R !OW). All inspections were conducted and 
completed on June 28 and July 13 , 1995. Persons present during the June 28, 1995 inspections of the 
Section 23 and Section 25 mines included: Mr. Joe DeAguero, Mr. Robert Garcia, Ms. Tacy Harling, and Ms. 
Robyn Tierney of the New Mexico Mining and Minerals Division; and Mr. Fred Craft, representing 
Homestake Mining Company (HMC). Persons present during the July 13, 1995 inspection of the Section 
13, Section 15, and Section 32 mines included: Mr. Fred Craft, representing Homestake Mining Company; 
and Ms. Tacy Harling, and Mr. Robert Young of the New Mexico Mining and Minerals Di vision (MMD). 
The authors of this inspection report were Ms. Robyn Tierney and Mr. Robert Young. 

Inspections of each mine site consisted of a review of information submitted by the mine operator, subsequent 
discussion with the operator pertaining to mining and reclamation at each si te , inspection of the condition of 
the reclaimed mine sites, line-intercept sampling for estimates of vegetative cover, compilation of plant 
species lists, measurement of reclaimed soi l depths, and photo-documentation. Each of the mine sites was 
visually inspected for erosion features and hydro logic stability. During a walkover of each site, all slopes and 
areas of water concentration (ponds, diversions and areas where disturbed areas enter undisturbed lands) 
were visually inspected for stab ili ty . Topsoil placement and distribution were evaluated at each site. 
Sampling for topsoil depth consis ted of randomly digging a series of holes to identify the depth of topsoil and 
the presence or absence of potentially toxic wasterock at rooting depth. Grading of all wasterock piles and 
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borrow areas was visually inspected. Placement and closure of portals and vent shafts were verified in the 
field. 

The establishment and relative percent cover of reseeded and native plant species were evaluated in randomly 
placed transects . Fifty foot transects were evaluated at each mine site using the line intercept method 
(Bonham 1989). These transects ,vere used to estimate the relative percent cover of each plant species 
intercepted at 3' intervals along a transect. Seventeen points per transect were recorded. In addition, a list of 
species present within a 50' X 6' belt transect adjacent to each transect was compiled. These sampling 
procedures, however, do not meet sample adequacy. Rather, these procedures were conducted to estimate the 
relative percent cover and to evaluate the diversity of species present at each of the eight mine sites. 
Additional resources would be needed to fully evaluate the vegetation of these prior reclamation sites to a 
level of sample adequacy and would require at least 24 additional man-hours of inspection time per site. 

Results and Discussion 

Maps and reports describing the conditions at the five mine sites were submitted by Homestake in 1994. 
The detail in these reports and maps is sufficient to describe conditions and facilities that were present on 
each site prior to reclamation and provide inforrnation on the reclamation of each site. Details of the 
reclamation activities at each site were further verified in discussions with Mr. Craft of Homestake Mining 
Company and by the on-site inspections conducted on June 29 and July 13 , 1995 . 

Section 13, T 14N, R lOW 

The present owner of the surface rights to Section 13 is Mr. Jerry Elkins . The owner of the mineral rights is 
Cerrillos Land Company (Santa Fe Pacific Railroad). Homestake-Sapin Partners began operation of the 
HMC Section 13 Mine in October 1977 as United Nuclear-Homestake Partners under a lease from Santa Fe 
Pacific Railroad. The partnership was dissolved February 1981 with Homestake Mining Company-Grants 
remaining as the operator. The company was later renamed Homestake Mining Company of California. 

The Section 13 Mine lies within the Ambrosia Lake valley. Appendix A (Kelly 1963) depicts the 
stratigraphic column underlying the fomrntions at this and the four other mine sites (Section 15 , Section 23 , 
Section 25 , and Section 32) discussed in this report. Uranium ore was found in the "A" through "D" 
sandstone units of the Westwater Canyon member of the Morrison Forrnation (HMC, 1994 ). This mine was 
a dry mine (Craft, 1995). There are no surface water features in the section. Surface drainage is to an 
unnamed tri butary of Arroyo de! Puerto that, in tum, dra ins into San Mateo Creek. Structures which existed 
at the Section 13 Mine while it was in operation included an access road, a vertical shaft, a ventil ation shaft, 
an equipment storage area, two waste rock piles, a compressor bui lding and a office/hoist/compressor 
building. Homestake regraded and topsoiled the site in early 1992 and reseeded in June of the same year. 
The seed mixture used in the reclamation of the Section 13 Mine and the other mine sites is shown in 
Appendix 8 . Photographs of reclamation activities were provided in the request for prior reclamation 
inspection (HMC , 1994). 

A barbed wire fence surrounded the site. All structures, trash or junk had been removed from the si te. There 
were no visible piles or accumulations of toxic or waste material on the site. There were no apparent hazards 
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or erosion features Lhat could affect public health and safety. The slopes of the reclaimed waste rock piles 
appeared stable with respect to erosion and mass movement. The reclaimed waste rock piles blended in with 
the surrounding terrain and provided topographic diversity. Shaft boreholes were backfilled with nontoxic 
mine waste material and capped with concrete slabs that were, in tum, covered with a foot of soil (HMC, 
1994 ). Top soil depths across the site ranged from 5 to 14 inches . There was some evidence of grazing by 
wildlife. Pere1mial species identified on the site included blue grama, galleta, snakeweed, western wheatgrass, 
alkali sacaton and globemallow (Table 2). The area had had little precipitation during the course of the 
summer and vegetation was drought stressed. Line-intercept transects (Table 3) indicated that there was 
approximately 18 percent perennial vegetative cover and 30 percent litter cover (DeAguero, 1995). 

T bl J L . a e -· 1st o fS pec1es at H k . S omesta ·e s ect1011 .) me 

COMMON N.-\ .\,IE Genus & specie.f ' 

Alka li saca ton Sporoholus airoiJ es 

Westen, wheatgrass .·lg ropy ro11 s111i!lt ii 

C rested w heatg rass Agropyron cris /11 /11111 

B Jue gram a grass B011/e/0 1111 g rac ilis 

Gal leta H ilaria Jn111esii 

Ragw eed Kocltia scopa riw11 

Daisy tleabane £ rigero11 sp . 

Scarlet globemallo w Splweralcen cocci11ea 

Yell ow sna ke weed G 11/ierrezin snro tltrae 

Value (%) 

Perenn ia l Cover: 6 

Litte r Cover 53 

Rock Cover 0 

Bare Ground 35 

Transect #2 Va lue( % ) 

P,m:nn ial Cover: 24 
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Litte r Cover 12 

Rod: Cover 0 

Ban: G round 65 

Tran~cct #3 Value(%) 

Perem1ia l Cover: 24 

Litter Cove r 24 

Roc k Cover 6 

Ba re Ground 47 

Maintenance Items: 

None 

Photographs of HMC's Section 13 Mine 

I. This photograph is of the stockpile area fo llowing reclamation . 

2. Photograph #2 documents the charncteristic wasterock material found at the Section 13 mine 
site. 

3. These two photographs (#3 and #4) are panoramic views of the borrow area. 

Section 15, T 14N, R lOW 

The Section 15 Mine prior reclamation site is located in the Ambrosia Lake val ley·. 27 miles northwest of 
Grants, New Mexico. Approximately 40 acres of Section 15 (where the headframe existed) were disturbed. 
The rest of the mine was restricted to underground workings. Homestake, however, has asked for release of 
the entire section and mine site from further requirements of the Act (Craft, 1995). The owner of the surface 
estate is Mr. Jeny Elkins . Mineral rights are owned by Cerrillos Land Company (Santa Fe Pacific Railroad) 

Operation of the HMC Section 15 Mine wns initiated by Homestake-Sapin Partners in Februnry 1958 under n 
lease from Santa Fe Pacific Rnilroad . In 1968 Homestake-Sapin Partners became United Nuclear-Homestake 
Partners. This partnership was dissolved in February 1981 and Homestake Mining Company. later renamed 
Homestake Mining Company of California. became the operator The Section 15 mine closed in 198 1 
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(HMC. 1904 ). The mine w:is wet :ind waler was pumped from the mine into a pond (Craft, 1995 ). There are 
no surface wa ter rea tures in the sect ion. As in the case of Homestake ·s Section 13 Mine. surface drainage is 
to an unnamed tributary or Arroyo de l Puerto which. in turn. drains into San Mateo Creek. Structures which 
existed while the Sec tion 15 Mine was in operat ion included vertical shafts . a declined shaft. 3 \'entilation 
boreholes. 2 waste rock piles. a dewalering pond and a office/hois t build ing. Homestake reclaimed this site in 
early I 992 and reseeded (Appendix B) it in June l 992. Photographs of the reclamation acti vities at this site 
:ire pro,·idcd in the HMC report ( l 994 ). 

The entire section and mine site hnvc been fe nced \\ith bnrbed wire. All structures , trash. and debris hnve been 
removed from the mine site. There were no appnrent accumul nt ions of w:iste materi als or hazards that could 
affect publ ic hcnlth or safety on the site. The reclaimed wasterock piles \\·ere stable with no erosion or rill 
fo rn1ation. These piles :ilso blended in with the surrounding terrain and provided topographic relief The mine 
and ai r sh;ifts \\·ere bnckfillcd with nontoxic mine w;iste nrnterials , capped with concrete slabs. then covered with 
a foo t of so il (HMC. 1994) Topsoi l depths ;icross the site ranged from 4.5 to 10 inches . There was some 
evidence of grn ing b:' domcnslic cattle and wil dl ife The vegetati on (Table -+ ) also showed signs of drought 
stress. Litter CO\'er and perennial vegetati,·e CO\'e r (Table 5) \\·e re approxi mate ly 29 percent ;ind 31 percent. 
respectively (DeAgucro. 1995). 

T bl 4 L t rs a e IS 0 ,pec1es a tH omesta ·e s k . S cct1on ) me 1- M. 

CO;\ l;\ION ,'-iA ,\rn Gm11s & S[' t!Ci t!s 1 

Alk:ili snc:iton Sporoho/11s oirnides 

Sand d ro psl'ed Sporoho/11s c1vp1t111dr11s 

Westi.; 111 ,vh~a ,t!r~1s:\ .·lgropvro11 s111it/11i 

Blue g ra111 n grass IJ0 11te/0110 gracilr.1· 

Ind ian riccgrass Orvzopsis hv111e11oides 

Gallet:.i Hilarinja111esii 

Foxtail barli.:y Horde11 111 j 11 hat11111 

Yellow snakc:\\'ct:d G11tierrezia sarothrae 

:--:<>n1c11l'la ture allcr· \lani11. \\I. C. and C R. l-lu tchi11s . 1980 . .-\ Fl11.-a of:'-1,·w .\l l'Xko. J. Cramer. \',1duz. G~onany. 
\\'~lsh. S.L. e l ol. 1')87 .. \ Utah flora . (ireat llasi11 :Saturalist \krnoir '-in . 9. 

Table 5. Sumrnarv of Rela tive Cover Dnln nl Homestnke ·s Section 15 M111e. 

I T rans,•ct # I 
I 

\"a luc (%) 

P<.'.rennial Co,·e r: 32 

Li tt~r Con:r 29 

Rock Cov.: r 0 

6 
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Bare < iro1111d :12 

: 

Niiinbcr ;f perennial spccics pr~cnt in bduranscct 
:• ..... ' ,·.' ' ·, ,· ",'. ', :, ' ... ' 

Tra ns,•ct #2 \ 'alu~ (% ) 

2') 

Litte r Co,·c r 2') 

Rock Co1·cr 0 

Elarc ( iround 35 

,' 

Nunibcr of.pereni1i al spcci'c_~ present in oc!Ur':111~ct 

Ma in te nnnce Items: 

None. 

Photogra phs of Ho rn es take's Section 15 Mi ne 

The photographs on the fo ll owing page were taken during site inspection of the Section 1.5 Mine 
onJulv 13. [9() .5 . 

Section 23, (T 14N, R l OW) 

This section \Vas recla imed in June of l 994. The seed mixture used in Lhe recl amation of the Section 23 Mine 
is presented in Append ix A of this document. Most of the reclaimed mine site is covered with the annual 
\\eeds ragweed (Koch ia scoparium) and Russian this tle (Salsola kal i). The fo llowing Lable (Table 4) 
contains a li st of nil species identified on the reclaimed Section 23 mine site. Thi s lis t is not inclusi \·e of all 
the plant species tha t may be present on this site at other times of the year. 

T bl 6 L a e ISl 0 rs . pec1es al H k . S omcs ta -c s ecl10n _ _, I me 

CO ,\l.\1 0 '\' .'\' .\:\I E Genus & .1pecies1 

J\lbli sa.: atnn Sporoho/11s 11iru1dl's 

s~nd dro l"""d Sporol>o/11s cn 1Jla11dr11s 

C rL.:Stl.!d ,vhe:.it~rass .-lgrop1'r o11 c ris to//1111 
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CO .\I.\ION \' ,\.\I E Genus & .1pedes1 

Wcstcm \\·hcal!,! r,1 ss .·l g rop_,nm s 111 i1/,i i 

Blue gr~11n a grass /Jo 11 1e/011a gracilis 

Indian riccg ra ss On ,; opsis h1·11 1<<J1nides 

Cial l..: ta I !1laria j w11..:sii 

r oxt:i il barley Ho rde11111 .f11 ha111 11 1 

Mountai n hromc Bro11111s 1110//i.1· 

C het1l ~ rass B r o 11111s l ecto r,1111 

S..: a rkt t'l"h..:11 1:dlc"' Sp/111eralce" cucciJ1 eo 

Wi111c·1'1°,1 t ( ·emloide.1· laJl !l/(I 

Mcxi"an lwt l<alihiJa co/1111111if,,m 

Dock sr. R 11111ex sp. 

Fnur\\ ing salthush .· I I rip/ex C(l11esceJ1s 

Ycll<m• si1ake \\ccd ( ,11lierr..:z i11 s<1rollrrne 

:S-:,1111cncla1111·c alkr: \l :111 111. W . C and C . R. Hutd 1111s. 19 80 .. ·\ Flor:1 <1 f Ncw ,\k:-;,c,, . .I. Cramer. Vad11 z. t.ic1111any. 
Welsh. S. L. cl a l. 198 7. ,.\ l :ra h Fl<1 ra. Great 1.las in ~a tura li, t \ kmoir :--: n. 9 . 

Table 7. SumrnarY or Relative Cover Data at Homestake· s Section 23 Mi ne. 

Transect # 1 Va lue ('1/,,) 

l'..: rcnni'1 1 Co1·c r 0 

Li tt<:r Co vc:r () 

Rock CcH"cr () 

· Lbrc ( ,round 2') 

N umbe r of perennial prcsc.n l in hdt lfOll~t:C I 0 
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Mnintennnce Items: 

Homcst::ike m.iy need to consider reseeding this site or wai t lo sec if an ::idequ::ite cover can be 
achieved in ::inolhcr season or t,,·o of growth. 

Photographs of Homestake's Section 23 Mine 

The lo ll o\\ing photographs ,, ere l:1ken during the site inspection on June 28. l 995 to document 
conditions :it the Section 23 Mine. These rep resen t ::i p::inora111ic view or the 111111c . 

Section 25 , T t..i N, R IOW 

Inspection or the Sect ion 25 Mine reclaimed by Ho111es take Mining Co111pany began on June 28. l 995, and 
concluded (due to inclement weather) on July 13. 1995 Persons present during both portions of the 
inspection included Mr Fred Cr::il'l represent ing Homestake: the lc::id inspector fo r this prior recl::imation 
inspection ,,·::is Joe DcAguero Other inspectors representing MMD included : Ms Robyn Tierney. Mr. 
Robert Garci::i . Mr. Rober·t Young. ::i nd Ms . T::icy Harli ng. 

The Section 25 J'vli nc sits 0 11 an a fl:i t ::irca soulh\\cs l oflhc New Mexico highw::iy 509 spur. A prior 
reclamation report sub mitted by Homestake in 1994 fo r lhc Section 2.5 mine. describes the reclamation 
::icl ivitics completed at lhc 111inc. fncl udcd in the report arc maps or the reclai111ed fea tures (photos and field 
surveys). a discuss ion oflhe geology. eco logy. topography and hydrology, detailed description of the 
rccla111alion conducted at the site and a description of achievement of Recl amation Requirements . The prior 
reclamation report sub111ittcd by HMC is a comprehensive summary of the reclamation conducted at the site. 
There is sufficient det::iil contai ned in the report to describe conditions and facilities that occurred at the site 
prior lo reclamation and ,,·here these f::ic ilili es ,vere localed . Further. the details or the reclam::ition conducted 
on site 11-cre , ·c rilicd on site during the inspections. 

Table 8 lists or all plant spec ies idcnt ilicd on the reclaimed site. Th is list is nol inclusive of all species that 
111ay be present at other limes or lhc yea r. M;iny or the forb species are dormant during the drought season. 

T bl 8 L ' t rs a e IS . 0 . ,pec1es a t H omes a ·e s cc 1011 _) l t k. S t ? - M 111e 

C0:'1 1\ION ~ .-\\IE (71.!IIIIS & spt1cie:,·1 

i\lkal i sacaton .'iporoho/11s <1iruides 

S:111d dnipwccl Spomh"/11s cnp1,11ulr11.1 

WL;sti..: r n \\ he~ll!:!r:lS\ . lgnJ11vrr111 s111i1J,,, 

nluL; gra ma gra ..... s !Jo11/e/0 11a grucilis 

lndi~n riccgrass ()rvzopsis hv 111e11uides 
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C:Oi\ li\,ION NAME G t!IIIIS& Spt!Cit!S1 

Tu mblegrass Schedo1111nrd 11s pn11ic11 /n t11s 

Gallct:i f!ilnrinj nmesii 

Curlycu p gum wc.:d Gri11 Jeli11 sq11nrosn 

Bige low ·s as t<; r .·Isla higelovii 

Sca rkt globcm:i llow Sphneralce11 cocci11ea 

Milkwc.:d .- lesclepi11s sp. 

W inte rfa t Ccratoides lm,ata 

Yd low sn:1kcm.:cd Gutierrezia sarotl,rm.! 

;s./nmcnclaturc a!lcr: ,\la11in . W. C. and C. R. I lutchins. 1980 ... \ Flora of ;\'ew :\lnko. J. Cramer. \·:1<.luz. G.:nnany. 
Welsh. S.L. e l ul. 1987 . .-\ Utah Flom. Great Basin :---l atural is t \lcmoir No. 9. 

The entire si te was surveyed fo r eros ion fe atures. During a wa lkover or the mine site. s lopes and areas of 
water concentration (ponds, di versions and areas ,,·here disturbed areas enter undis turbed lands) were 
evalu ated fo r erosion. Most of the site appeared to be stable with little potential for development of eros ion 
fea tures. Disturbed portions of the section were graded and slopes were configured to minimize so il. This 
site, however, is largely flat with small, irregular undulations . The ent ire recl aimed area ties in well with the 
surrounding undisturbed landscape. Contoured slopes of the wasterock dumps have been desi gned. 
constructed and topsoiled. The south edge of the first (closest to highway 509) of two wasterock piles has 
some wind erosion damage. This area was regraded to reduce the slope and was re-topsoiled with alluvial 
so ils from a local borrow area. The above mentioned disturbance will need to be reseeded in the fall of 1995 
(see maintenance item # I). Sufficient topsoil fo r the establishment of vegetation has been borrowed and 
redi stri buted over the entire reclaimed are::i . A se ries of random and s~,stematic sampling was conducted to 
identil), the soil depth and the potemia l fo r any roo ting or es ta bli shment problems. Random sampling of soil 
depth was done by di gging soil pits approximately 18" deep to determine the depth of topsoil material 
acquired from a borrow site and distributed on the reclaimed site. Average topso il depth was approximately 
12 inches . 

There are no perenni al or in tem1 ittent streams near the site. Al l sur face runoff drains to ephemeral drainages 
near the recla imed site. Although the mine ,,as situated in a geolog ical strata that conta ined water. there 
should be no adverse effects to the hydro logic stab ility of the site. Concerns about surfocewate r qu::ili ty have 
been addressed by topsoili ng, seeding and mulching the rec laimed shaft, stockp ile and waste areas. With the 
exception of the rctopso ilcd area as discussed abO\·e. all of these areas are well covered with vegeta ti on 
(Table 9), have acl1ie,·ed stability. and arc configured to min imize erosion. 

Ta ble 9. Summary of Relative Cover Data at Homes take 's Section 2.5 Mine. 
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Tran~,•d # I \'alu ,• (¾) 

Pc:n::nnial Cove r: 12 

Liller Con:: r 29 

Rod; Covc: r () 

5'.l 

Numbcrof1:><:rc:1111ial ~pccics prescnt:in bdttranscc t 
.:·'·'/0'",·.< · .:.?/.'..· 0·· .. .... ... / 

V alu ,•( % ) 

Pen:nni: il C"'·.:r: 12 

.J I 

() 

Bart: ( iro1111d -17 

. 

I Nu111 h-.,r o fp.::rl)ilniat sp.::tii:s present in hdl trnn.s.:~I 7 

T r :111s.•c t #3 V aill~(%) 

l'c:n::1111 ial Con:: r: 18 

Litt,;r Con:r 18 

Rod Cova () 

Ban: Ciro1111d 65 

.·· 

N11 111 bt:r of pen:nn i~ I ~vi.:<.: ies. prest:nt in bd1· irnnst-'1.: I 7 

Maintenance ltern(s): 

I. Reseed south portion of regraded and re-topsoiled wastcrock pile (No I) no later than October 31 , 
l 995 . Please provide to the Director or the Mfvl D. photographs and a description of ,,ork performed 
onsit~. no later than NO\·embcr 15. I <)()5 

Photograp hs of Homestake's Sect ion 25 .vline 

No photographs ,,ere taken at this site. 
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Section 32, T 14N RlOW 

The Section 32 Mine prior reclamation site is located in the Ambrosia Lake valley. :ipproximatcly 22 miles 
nortlnvest of the City of Grants. New Mexico. The ac tual mine si te consists or only 60 acres where the head 
frame existed -- the remaining mine workings were underground. Homestake, however, h:is :isked for release 
of the entire mine site from further requirements of the Act (Craft I 995 ). The ow11er of the surface est:ite 
and mineral rights is the State of New Mexico. Homestake operated and reclaimed the mine under a lease 
agreement with the State of New Mexico. The New Mexico Land Commission has officially terminated 
HM C's lease pending approval of reclamation by the Mining and Minerals Division (HMC, I 994) 

Homestake-Sapin Partners began operation of the HMC Section 32 Mine November l 96 1. In l 96 8 this 
partnership became United Nuclear-Homestake pa11ners. This partnership was. in turn, dissolved February 
1981 and Homestake Mining Company-Grants (later renamed Homestake Mining Company of California) 
became the operator in February 198 1. The mine was in operation from l 958 to 1979. The mine was wet 
:ind water was pumped from the mine into ponds (Craft, 1995 ). There are no surface waler features in the 
section. Surface drainage is to an unnamed tributary of Arroyo del Puerto that in tum, drains into San Mateo 
Creek. Structures which existed at the Section 32 Mine when it was in oper:ition include an access road, 
,ertical shaft ventilation borehole, hoist house. oflice and change room building and a dewatering pond. 
Reclamation activities took place in August 1991 by independent contractors (HMC, 1994) Since then the 
site has been grazed as required by a lease agreement with the Slate of New Mexico (Craft 1995) . 

This site was inspected for stability and the presence of permanent vegetation (Table l 0). Although grazing 
has had a significant impact on the vegetation (Table l l ) at this mine. the reclaimed areas are sufficiently 
stable with adequate vegetative cover. 

T bl 10 L a e 1st o rs pec1es .1t H k . S omesta ·e s ecl1on J_ 111e 

C:0.\ 1.\ ION NA.\IE Ge1111s and SJN Cies1 

Alkali s.1caton Sporobol11s airoides 

Sand dropseed Sporobol11s cryptanclms 

Western wheatgrass Agropyron smith ii 

Blue grama 8 011te/o11a gracilis 

Galleta Hi /aria jame.1·ii 

Scarlet globema ll ow Sphaeralcea coccinea 

Ragweed Kochia scopari11m 

Snakeweed G11tierrezia .rnrothrae 

;\nmc11cl:1turc aller : \l.111111. \\'. C . a11d C. IL llutd1111s. 1980 .. \ Flora of;\',•w ;\ f1·x ko . .I. Cr:uncr. V.1Juz. Cie n 11a 11 v. 

\\'clsh. S.L. ct :ii. 1987 .. \ l i l :1 h Flo ra . G rea t Basin ;\'a tura list \kmo ir :slo. 9. 

Tab le I I. Summary of Rel.1tive Cmer Data .1 t Homeslake 's Section 32 Mine 
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Transect# l Value( ¾) 

Pcrcnnial Cover: 12 

Litter Cov.: r 

Rock Cove r 0 

Bare Ground 

T rans,•ct #2 \'alu,• ( % ) 

<) 

-l7 

Ro(;k C'iw~r () 

B.1r~ G rnund SJ 

Maintenance rtem(s): 

None. 

Photographs of Homestake' s Section 32 Mine 

The photographs on the following pages are panoramic views of the Section 32 Mi ne. 
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Summary and Conclusions 

Based on the inspection of these si tes, review of inspection information wi th Mining and Minerals Division 
staff and MMD's resources to conduct these inspections , staff recommends that the Section 15 , Section 17, 
Section 25, and Section 32 mine si tes operated by Homestake Mining Company (Homestake) be released 
from further requirements of the New Mexico Mining Act. These sites have perennial vegetation that is 
clearly becoming es tablished. It is staffs conclusion that these sites meet the environmental conditions that 
allow for the reestablishment of a 'self-sustaining ecosystem' as defined in Rule 1 and put forth in Rule 5. 7 A 
of the New Mexico Mining Act. 

Based on the outcome of these inspections, staff does not recommend the release of the Section 23 si te. The 
vegetation at this site was too sparse to provide adequate information needed in making the determination 
tha t the site has been reclaimed to a condition that allows fo r a self-sustain ing ecosystem. Staff recommends 
waiting to make this determination tmtil the plant community onsite has become better established. 
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Appendix A 

Stratigraphy of the Ambrosia Lake District (Kel ly 1963). 
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Appendix B 

Reclamat ion Seed Mixture (HMC, 1994) 

Common .'\amc Variety PounJs Pure Live SccJ per Ac re 

West.:m Wheatgrass Arri bu 3.2 

Blue Grama Lovington 0.5 

Sand Dropseed 1.0 

Galleta Caryopsis 0.5 

Galleta Flore ts 1.2 

Alkal i Sacaton Sa lado 1.5 

Total 7.9 
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Section 13, Tl4N, RlOW 
From middle of site looking southwe st 



Section 13 , Tl4N , RlOW 
From south side of site l ooking west 



Section 13, Tl4N , RlOW 
From middle of site looking northeast 



Homestake Section 15 Tl4N RlOW 

Homestake Section 15 Tl4N RlOW 



Homestake's Section 23 Min e (T 14N, R !OW). 
Panoramic view. June 28~ 1995. 
Joe DeAguero Photographer 
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S e c tion 32 , Tl4N , Rl OW 
From middle of s i te f ac i ng southeast 



I' 

Section 32, Tl4N , RlOW 
From east side of s i te facin g we st 



Section 32 , Tl4N , Rl0f'7 
From north s ide of site facing northwest 

(From left to r ight - Robert Young, Tacy Harling, Fred Craft) 
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Introduction 

Purpose of Study 

The purpose of this study is to determine if further measures are required to protect water resources 
from degradation following mining operations at Homestake Mining Company and United Nuclear 
Corporation Mines prior reclamation sites near Ambrosia Lake, New Mexico and Kerr-McGee 
Corporation sites near Church Rock, New Mexico. The sites are tabulated in Table I. These 
companies are applying for release from further obligations pursuant to Section 69-36-7 of the New 
Mexico Mining Act and Section 5.10 of the New Mexico Mining Act Rules. 

According to Section 69-36-7 U of the New Mexico Mining Act and Section 5.10 of the New 
Mexico Mining Act Rules an operator may apply for release from further requirements of the Act if 
the director of the State ofNew Mexico Mining and Minerals Division determines that reclamation 
measures satisfy requirements of the Act and substantive requirements for reclamation pursuant to 
applicable regulatory standards. "Reclamation" is defined by the Act as "the employment during and 
after a mining operation of measures designed to mitigate disturbance of effected areas and permit 
areas and to the extent practicable, provide for the stabilization of a permit area following closure that 
will minimize future impacts to the environment from the mining operation and protect air and water 
resources." 

Surface Water Resources 

There are no perennial or intermittent streams in the area of Ambrosia Lake. All surface runoff drains 
to ephemeral water courses and eventually into the San Mateo Drainage (Homestake, 1994). While 
uranium mines were operating in the area the San Mateo Creek, a tributary of the Rio San Jose, 
gained flow as a response of mine discharge. This water seldom reached the Rio San Jose because 
of seepage into the alluvium. The San Mateo Creek is now directly recharged from ground water 
(Brod, 1979). Before uranium mining the Pureco River was also an ephemeral stream. During 
mining operations the Puerco River flowed at rates as high as 10 cu ft/sec. The Puerco River is now 
perennial principally because of municipal effluent discharge (Stone et al., 1983). Water from mine 
dewatering operations contained elevated levels of radiochemicals and toxic metals. However, there 
are no lasting impacts on surface water resources because of mine water discharge (Kaufmann et 
al., 1976). The shallow alluvium in the Ambrosia Lake Area is separated from underlying sandstone 
units by the impermeable Mancos Shale (Stone, 1983). 

Protection of surface water resources with respect to erosion and sediment was accomplished by 
regrading the area to a stable configuration and reestablishment of permanent vegetation. Post mining 
topography and vegetation were inspected by Mining and Minerals Division personnel July 13-14, 
1995 and will be addressed in a separate report. There were no waste piles of radioactive material 
left on the surface with the potential to contaminate surface water. 



Table I 
Prior Reclamation Study Site 

Operator Site Wet Mine 

Homestake Mining Company Section 13 Mine Dry 

II Section 15 Mine Wet 

II Section 23 Mine Wet 

II Section 25 Mine Wet 
(Solution Mined) 

II Section 32 Mine Wet 

United Nuclear Corporation Anna Lee Mine Mostly Dry 

II John Bill Mine Wet 

II Sandstone Mine Wet 
(Section 34 Mine) 

Kerr-McGee Church Rock 1 Mine Wet 

II Church Rock lEast Mine Wet 

II Church Rock 2 Mine Wet 



Groundwater Resources 

Regional Aquifer's 

Figure 1 (Stone et al., 1983) shows the geologic section in the Raton Basin. The City of Gallup 
derives most of its drinking water from the Gallup Sandstone. The San Andres Limestone and 
Glorieta Sandstone combine to form a significant aquifer along the southern margin of the San Juan 
Basin between Grants and Gallup. The Cities of Grants and Milan obtain water from this Aquifer. 
The Village of San Mateo relies primarily on the Point Lookout Sandstone for it's drinking water 
supply. The Morrison Formation, in which uranium mining took place, is the source of the public 
water supply for the Village of Crownpoint (Stone et al. , 1983). 

Regional Groundwater Flow 

The geology of the San Juan Basin is characterized by alternating strata of high and low hydraulic 
conductivities and, therefore, the major component of ground water flow in the San Juan Basin is 
through the higher conductivity units. The amount of vertical movement between aquifers is difficult 
to determine using available data. However, differences between vertically adjacent aquifers suggest 
that leakage rates through intervening shale beds are very low in most areas (Stone et al. , 1983). The 
geologic section in Figure 1 shows the probable direction of flow through confining beds. Note that 
the flow direction of leakage from the Morrison Formation is downward. 

Generally, ground water flow within aquifers is from topraphically high outcrop areas toward lower 
outcrop areas. Much of the recharge to aquifers in the basin occurs on the flanks of the Zuni, Chuska 
and Cebolleta Mountains. Also contributing to the regional flow systems is recharge from high areas 
along the northern and northeastern basin margins, including the San Juan Mountains in Colorado. 
The San Juan valley in the northwest part of the basin and tributaries of the Rio Grande such as the 
Rio Salado, Rio Puerco and Rio San Jose in the southeast parts of the basin are the main discharge 
areas for the basin. Less important in terms of volume of outflow is the Puerco River near Gallup. 
Ephemeral stream channels filled with alluvium are the principal sources of groundwater recharge at 
higher elevations and the principal locations of discharge at lower elevations. The alluvial cover 
usually conceals evidence of discharge. Occasionally, white salt or alkali deposits associated with 
small-yield springs reveal groundwater discharge. Most discharge to alluvial channels is lost by 
evapotranspiration. However, some also moves as subsurface flow (Stone et al., 1983). 

The stratigraphic units of the prior reclamation sites in the vicinity of Ambrosia Lake are shown in 
Figure 2 (Kelly, 1963). This figure shows the Cretaceous system of the Mancos Shale and Dakota 
Sandstone overlying the Jurassic System of the Morrison Formation. Uranium ore was found in the 
"A" through "D" units of the Westwater Canyon member of the Morrison Formation (Homestake, 
1994). Figure 2 shows that the Gallup Sandstone and Point lookout Sandstone Aquifers do not exist 
in the area of the Homestake and United Nuclear sites ( except the northeast comer of United 
Nuclear's Section 28) and that the Mancos Shale Aquitard isolates the Morrison formation from 
overlying formations down dip. 
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Figure 3 (Stone et al., 1983) shows the potentiometric surface for the Westwater Canyon member 
of the Morrison Formation. The Morrison Formation is the formation in which mining for uranium 
took place. This figure shows that the Westwater is recharged from the Nacimento Mountains to the 
northeast and the Zuni Mountains to the southwest. Figure 4 (Stone et al., 1983) depicts 
transmissitivity within the Morrison Formation. From Figures 3 and 4 it is intuitive that groundwater 
within the Morrison Formation in the area of Ambrosia Lake flows primarily to the Rio Puerco 
discharge area in the southeast, away from Crownpoint. Groundwater within the Morrison Formation 
in the Church Rock Area flows north, away from Crownpoint, where it discharges into the San Juan 
River. 

Figure 5 (Stone et al., 1983) delineates elevations of the top of the overlying Dakota Sandstone. 
Figures 3 and Figure 5, show that the potentiometric surface in the Ambrosia Lake and Church Rock 
areas is well below the top of the Dakota Sandstone. Potentially contaminated water from the 
Morrison Formation, therefore, lacks potential to migrate to aquifers above. Also, according to Bill 
Ganus (1995) water levels within the Morrison Formation appeared to be stabilizing at an elevation 
of approximately 6600 feet (below the top of the Dakota Sandstone) after the cessation of mining 
operations in the Church Rock Area. In addition, if one considers the thickness and impermeability 
of the Mancos Shale that overlies both the Morrison Formation and the Dakota Sandstone it becomes 
oblivious that water within the Morrison Formation is confined to the Morrison Formation. 

Mining Impacts on Ground Water Quality 

Regional impacts of uranium mining on groundwater were associated with mine discharge, tailings 
pond eflluent, solution mining and collapse of underground workings. Water quality was altered near 
mining operations because oxidation at the mine face makes some radionuclides soluble. As water 
levels in the mines return to their original levels it is expected that oxidation of uranium will cease and 
that water quality will return to pre-mining levels. The mines in which mining occurred in zones of 
saturated ground are indicated in Table I. All prior reclamation site vertical shafts were backfilled 
and capped with concrete to prevent contamination of groundwater by surface drainage. The Gallup 
Sandstone was sealed from the shaft at the Kerr-McGee sites near Church Rock (Ganus, 1995). 

Mine discharge from mine dewatering operations was sometimes injected underground as well as 
discharged in surface drainages. Water pumped from mines often contained elevated levels of 
radiochemicals and toxic metals (Kaufmann et al., 1976). Although some water pumped from the 
mines was used for milling, much of the water was injected underground, used for other purposes, 
or discharged into arroyos. The quality of mine water discharged underground has been monitored 
by the U .S. Environmental Agency and the New Mexico Environment Department for impacts to 
groundwater resources since 1977. However, natural groundwater flowing into mine workings and 
which reenters the ground by gravity flow is exempt from WQCC discharge plan requirements. 

Water discharged with mill tailings contained high levels of radioactive and other chemicals added 
or mobilized during the extraction process. The quality of discharged process water was monitored 
by the U .S. Environmental Protection Agency and the New Mexico Environment Department for 
adherence to National Pollutant Discharge Elimination System and the New Mexico Water Quality 
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Control Commission discharge regulations after 1977. Water used in the milling process and 
discharged with the mill tailings either evaporated or infiltrated to recharge shallow aquifers. 
Kaufinan et al. (1976) said that about 30% of the tailings water in the Ambrosia Lake area infiltrated .· 
causing high levels of selenium in shallow groundwater near the tailings piles. Groundwater 
contamination associated with tailings dams is regulated by the Nuclear Regulatory Commission and 
is, therefore, beyond the scope of this study. 

Collapse of underground workings has probably caused some deterioration of water quality in the 
Morrison Formation near Ambrosia Lake by providing a connection to the overlying Dakota 
Sandstone. In the Ambrosia Lake Area the Dakota Sandstone contains higher concentrations of 
dissolved solids than the Morrison (Cooper and John, 1968). There nothing mine operators can do 
to prevent further collapse of underground workings. However, sandstone has an especially high 
swell factor of 66 percent (Caterpillar, 1991). Consequently, it is unlikely that subsurface subsidence 
will extend to aquifers above the Dakota Sandstone. 

At the Homestake Section 23 Mine uranium was extracted by in situ leaching. Although this method 
eliminated many water resource impacts associated with conventional mining, it caused some new 
ones, such as control of the leaching fluid and cleanup of the Morrison Aquifer after leaching ceased. 
Impacts on groundwater by solution mining are regulated via groundwater discharge plans by the 
New Mexico Environment Department. 

Continental Oil Company personnel, after conducting a literature search on the mobility of radium 
in groundwater systems, concluded that dispersion, ion exchange, and radioactive decay prevents 
extensive migration of excessive radium concentrations that might persist in the immediate area of 
a mine (Jensen W.M., 1978). These geochemical processes, by which uranium minerals were 
deposited in the first place, probably limit migration of uranium as well as other toxic substances. 

Mining Impacts to Ground Water Quantity 

During mining operations a large quantity of freshwater was pumped to keep the mines dewatered. 
Much of the water needed for uranium mining and milling was provided by mine water discharge. 
In addition water for milling was produced from wells completed in the Glorieta Sandstone - San 
Andres Limestone near Grants and wells tapping the Morrison Formation north of Laguna 
Dewatering caused large declines in water levels in the Morrison Formation (Lyford et al., 1980). 
Pumpage of water for uranium exploration drilling also caused water-level declines in the Gallup 
Sandstone. It is expected, however, that water levels will return to premining levels with the 
cessation of mining operations. 



Summary and Conclusions 

Protection of surface water resources with respect to erosion and sediment was accomplished by 
regrading the area to a stable configuration and reestablishment of permanent vegetation. Post mining 
topography and vegetation were inspected by Mining and Minerals Division personnel July 13-14, 
1995 and will be addressed in a separate report. There are no waste piles of radioactive material left 
on the surface with the potential to contaminate surface water. 

Uranium mining took place within the Morrison Formation and the Morrison Formation is the source 
of the public water supply for the Village of Crownpoint. However, water within the Morrison 
potentially contaminated by mining operations would most likely be confined to the Morrison 
Formation. The flow of groundwater within the Morrison Formation in the area of Ambrosia Lake 
is to the southeast and in the area of Church Rock to the north, away from the community of 
Crown point. 

The quality of water discharged into surface arroyos has been regulated by the U.S . Environmental 
Protection Agency and the New Mexico Environment Department for adherence to National 
Pollutant Discharge Elimination System and the New Mexico Water Quality Control Commission 
discharge regulations after 1977. The quality of water discharged underground has been regulated 
since 1977 by the New Mexico Environment Department according to respective groundwater 
discharge plans. Mine dewatering has caused large declines in water levels in the Morrison Formation 
and the Gallup Sandstone. It is expected, however, that water levels will return to premining levels 
with the cessation of mining operations. 

It is expected that oxidation of uranium minerals will cease and water will return to premining quality 
as groundwater recovers to premining levels. Geochemical processes such as dispersion, ion 
exchange, and radioactive decay may prevent extensive migration of excessive radium concentrations 
that might persist and limit migration of other toxic substances. 

No further reclamation measures, that fall within the regulatory authority of the New Mexico Mining 
Act, are required to protect water resources from degradation following uranium mining at 
Homestake Mining Company and United Nuclear Corporation Mines prior reclamation sites near 
Ambrosia Lake, New Mexico and Kerr-McGee Corporation sites near Church Rock, New Mexico. 
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BOX 27019 ALBUQUERQUE, NEW MEXICO 87 125 
6200 UPTOWN BLVD NE, SUITE 400 
ALBUQUERQUE, NM 87110 

TEL 505-880-5 300 FAX 505 -880 -5 4 35 

August 31, 1994 
HAND DELIVERED 

Mr. John Lingo, Director 
Mining & Minerals Division 
Energy, Minerals & Natural 

Resources Department 
2040 Pacheco Street 
Santa Fe, New Mexico 87505 

A Santa Fe Pacific Company 

,, ___________ ____ 
< ECLJVED 

NJi31-

Re: Santa Fe Pacific Gold Corporation's Requests for Approval of 
Prior Reclamation 

Dear Mr. Lingo: 

On behalf of Santa Fe Pacific Gold Corporation, this letter is 
being hand-delivered along with a series of one-page submittals and 
accompanying maps identifying certain properties which it believes 
were previously mined by other companies for recovery of uranium 
ores. These submissions are made in a spirit of cooperation even 
though Santa Fe Pacific Gold Corporation believes it is not 
required to make the submittals or undertake any other action under 
the New Mexico Mining Act, if that Act is deemed to apply at all to 
the uranium operations conducted at the site. Further, these 
submissions are made with the expectation that they may overlap 
with submissions by companies which conducted or owned the 
operations caus i ng any distur bances. 

For each site, Santa Fe Pacific Gold Corporation would like to 
request that the Director of the Mining and Minerals Division 
approve prior reclamation efforts pursuant to the New Mexico Mining 
Act if the Director believes that the Mining Act may be applicable 
to the operat i ons previ ously conducted thereon. Pursuant to our 
attorney's recent discussions with you, these submissions are made 
with the express understanding that Santa Fe Pacific Gold 
Corporation fully preserves and does not waive any of its positions 
that it has no obligations whatsoever under the Mining Act with 
respect to these sites i ncluding, but not limited to, the following 
positions: 



Mr. John Lingo, Director 
August 31, 1994 
Page 2 

( 

1. That any commodities or other materials produced from the 
properties or activities thereon constitute commodities, materials 
or activities regulated by the Nuclear Regulatory Commission such 
that the Mining Act does not apply; 

2. That minerals were not produced from the properties in 
marketable quantities for a total of two years since January 1, 
1970; 

3. That as mere owner of mineral interests and lessor under 
instrument(s) pursuant to which operations owned and conducted by 
others occurred on the properties, Santa Fe Pacific Gold 
Corporation was not and is not an operator or owner of the 
operations with responsibilities, if there be any, under the Mining 
Act; and 

4. That Santa Fe Pacific Gold Corporation has no obligation 
whatsoever to request approval of prior reclamation or carry out 
other responsibilities, if there be any, pertaining to the 
properties in relation to the Mining Act. 

Santa Fe Pacific Gold Corporation makes these submissions with the 
further understanding that neither the submissions themselves, nor 
anything stated therein, nor the fact of making the submissions 
shall be advanced in any context, form or respect by the State of 
New Mexico or any agency or subdivision thereof as evidence or as 
an admission of any kind on any issue which may exist or hereafter 
arise in relation to Santa Fe Pacific Gold Corporation or its 
mineral properties in connection with the Mining Act. The same 
understanding applies in all respects to this letter. 

Wi th the exception of two mines, Santa Fe Pacific Gold Corporation 
believes these submissions cover all of its New Mexico properties 
that might c once ivably be argue d a s propert i es on whic h " e xisting 
mining operations'' are situated. The first such exception i s the 
Northeast Church Rock Mine in Section 35, Township 17 North, Range 
16 West. The Northeast Church Rock Mine was operated by United 
Nuclear Corporation under a lease with Santa Fe Pacific Minerals 
Corporation, now Santa Fe Pacific Gold Corporation. That lease 
recently terminated after the adoption of the New Mexico Mining 
Act. 

The second uranium mine for which submission is not made with this 
letter is the Old Church Rock Mine in Section 17, Township 16 
North, Range 16 West. Santa Fe Pacific Gold Corporation believes 
t hat ongoing mining operations exist or are contemplated at t hat 
site by its most current lessee, Hydro Resources, Inc., and is 
informed that that company is already in contact with MMD 
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concerning any Mining Act responsibilities that may be applicable 
to the operations. 

Santa Fe Pacific Gold Corporation's purpose for voluntarily 
submitting the enclosed requests for approval of prior reclamation, 
and for identifying in this letter the two leased uranium mine 
sites for which no submissions are made, is to cooperate fully and 
in a spirit of good faith so as to assist the Mining and Minerals 
Division in its tasks of identifying and narrowing down the 
potential Mining Act-regulated operations that may require a 
greater level of regulatory involvement. 

If you have any questions concerning this letter, the enclosed 
submissions or the nonwaiver/preservation of rights language 
included, please do not hesitate to call. 

~~-
Tim Leftwich ~r-

260530 
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Request For Approval Of Prior Reclamation 

Name Of Mine: Unknown 

Topographic Location Of Mine: Section 25, T.14N., R. lOW. 

Operator Name: Homestake - Sapin 

Description Of Site Condition: This section was mined by Homestake under a lease 
from Santa Fe Pacific Minerals Corporation. The section was reclaimed in 1992. Open mine 
features were backfilled and areas of surface disturbance revegetated with native plant species. 
Topography was returned to natural contour to the extent possible. 

Date Of Request: August 31, 1994 

Non-waiver/Preservation Of Rights: This request for approval of prior reclamation is 
made with the express understanding that Santa Fe Pacific Gold Corporation fully preserves and 
does not waive any of its positions that it has no obligations whatsoever under the Mining Act 
with respect to these sites including, but not limited to, the following positions: 

1. That any commodities or other materials produced from the properties or activities 
thereon constitute commodities, materials or activities regulated by the Nuclear Regulatory 
Commission such that the Mining Act does not apply; 

2. That minerals were not produced from the properties in marketable quantities for 
a total of two years since January 1, 1970; 

3. That as mere owner of mineral interests and lessor under instrument(s) pursuant 
to which operations owned and conducted by others occurred on the properties, Santa Fe Pacific 
Gold Corporation was not and is not an operator or owner of the operations with responsibilities, 
if there be any, under the Mining Act; and 

4. That Santa Fe Pacific Gold Corporation has no obligation whatsoever to request 
approval of prior reclamation or carry out other responsibilities, if there be any, pertaining to 
the properties in relation to the Mining Act. 

Santa Fe Pacific Gold Corporation makes this submission with the further understanding that 
neither the submission itself, nor anything stated therein , nor the fact of making the submission 
shall be advanced in any context, form or respect by the State of New Mexico or any agency 
or subdivision thereof as evidence or as an admission of any kind on any issue which may exist 
or hereafter arise in relation to Santa Fe Pacific Gold Corporation or its mineral properties in 
connection with the Mining Act. RECEIVED 
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HOMESTAKE MINING COMPA 

State of New Mexico 
Energy, Minerals and Natural 

Resources Department 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

P.O. BOX 98 
GRANTS, NEW MEXICO 87020 

(505) 287-44515 

July 25, 1994 

Attn.: Mr. Holland W. Shepherd, Bureau Chief 

Re: Prior Reclamation of Mine Sites 

Dear Mr. Shepherd: 

Homestake Mining Company of California is preparing to submit, by August 31, 
1994, prior reclamation status for the following mine sites: _Section 13, Section 15, _Section 23 , 
Section 25 and Section 32. The prior reclamation status reports will consist of the following 
elements: Introduction, History of Operation, Climatology, Ecology, Geology, Topography, 
Hydrology, Mine Operation Description, Reclamation, Reclamation Procedures, Achievement 
of Reclamation Requirements, and Reclamation Seed Mixture. I believe the outline will 
complete the prior reclamation requirements. 

I reviewed the list of mine sites listed under Homestake Mining Company of 
California and found the following listings need to be removed: UN-HP .Section 23, UNC 
Section 15, UNC Section 25, UNC Section 32, UN-HP Section 13, and Section 25 T12NWa-yne ? 
JatkeRlOW. · . ' 

FRC:jg 

It was good to see you again and I'm looking forward to working with you. 

. ;,•_p.c_ I 3 

Sincerely, 

HOMESTAKE MINING COMPANY 

#~ 
F. R. Craft ( F ~ _,/.) 
Resident Manager 

I r;;J ;.-- 3 

An Equal Opportunity Employer 



RECLAMATION REPORT 

SECTION 25 MINE 

HOMESTAKE MINING COMPANY OF CALIFORNIA 

SUBMITTED TO 

MINING AND MINERALS DIVISION 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

STATE OF NEW MEXICO 

AUGUST 29, 1994 

COMPILED BY 

AK GeoConsult, Inc. 



REPORT OF RECLAMATION OF AN EXISTING MINE PRIOR TO JUNE 18, 1994 

HOMESTAKE MINING COMPANY OF CALIFORNIA 

SECTION 25 MINE 

1.0 INTRODUCTION 

Homestake Mining Company of California (HMC) submits the following information on the closure of their 

Section 25 mine located in McKinley County, New Mexico (Figure 1 ). This information is provided to comply 

with Section 69-36-18(3) of the New Mexico Mining Act and Section 5.10 of the new New Mexico Mining 

Rules and Regulations. The Section 25 mine is considered an "Existing Mining Operation" because it 

produced marketable minerals (uranium) for a total of at least two years between January 1, 1970 and the 

effective date of the act. 

HMC Section 25 mine is located in the Ambrosia Lake valley in T14N, R10W as shown on Figure 1. The 

owner of the surface estate is Homestake Mining Company of California. The owner of the mineral rights 

is Cerrillos Land Company (Santa Fe Pacific Railroad) . The mine was in operation from 1958 to 1990. 

1. 1 History of Operation 

The HMC Section 25 mine went into operation in January, 1958 by the Homestake-Sapin Partners under a 

lease from Santa Fe Pacific Railroad. In 1968 this partnership became United Nuclear-Homestake Partners, 

which was subsequently dissolved in February 1981 and the operator became Homestake Mining Company -

Grants, later renamed Homestake Mining Company of California. 

1.2 Mine Site Description 

1.2.1 Climatology 

The climate is typical of High Sonoran Desert areas with average precipitation of about 9 to 1 O inches at 

elevations of less than 6000 feet to more than 12 inches at elevations above 7000 feet. Annual air 

temperature range is about 54 degrees Fat lower elevations and about 47 degrees Fat higher elevations 

and the average frost-free period is 115 to 145 days. The prevailing wind is from the southwest. The rainy 

season is in the summer. About half of the annual precipitation falls during the period July through 

September, mostly during brief thunder storms (SCS, 1993). 
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1.2.2 Ecology 

The soil and vegetation in and surrounding Section 25 were mapped and classified by the local Soil 

Conservation Service (SCS, 1994). Three basic soil complexes are within the site and surrounding areas. 

These are: 

A. Penistaja - Tintero complex, 1 to 1 0 percent slopes 

B. Sparank-San Mateo - Zia complex, o to 5 percent slopes 

C. Hagerman - Bond fine sandy loams, 1 to 8 percent slopes 

These soil complexes are found at elevations of 6200-7100 feet on dip slopes of cuestas, fan terraces, valley 

sides, flood plains and drainage ways. The vegetation communities consist mainly of blue grama, western 

wheatgrass, sand dropseed and alkali sacaton, bottlebrush squirreltail , fourwing saltbush and indian 

ricegrass. The soil and vegetation types are favorable for livestock grazing and wildlife habitat (SCS, 1994). 

The wildlife in the area is limited to species of small mammals and bird species typical of grassland/desert 

shrub communities. 

1.2.3 Geology 

Section 25 is located in the Ambrosia Lake District of northwestern New Mexico. This district occupies a 

portion of the southern limb of the San Juan Basin, called the Chaco Slope (Figure 2) , and is bordered on 

the south by the Zuni uplift and on the east by the Mt. Taylor Volcanic Plateau. 

The stratigraphic unit underlying Section 25 is shown on Figure 3 (Kelley, 1963). This shows the Cretaceous 

system of Mancos shale and Dakota sandstone overlying the Jurassic System of the Morrison Formation. 

Uranium ore is found in the A through D sandstone units of the Westwater Canyon member of the Morrison 

Formation. 

Two distinctly different types of ore occur in Section 25. These are the coffinite and uraninite minerals of 

which coffinite represents 99 percent of the ore. The primary ore bodies consist of uraniferous blankets of 

humic organic matter which fills the intergranular space in the host rock. The blanket occurs along several 

trends, like beads on a string. 
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1.2.4 Topography 

The topography in Section 25 consists of very gentle natural slopes of up to 1.0 percent. Because of 

mining, these gentle slopes have been altered due to the recontouring and borrow soil removal for 

reclamation purposes. The reclamation of two waste pile has created a small mound with side slopes of 

about 10: 1 that blend into the natural landscape. 

1.2.5 Hydrology 

There are no perennial or intermittent streams in the mine area. All surface runoff drains to ephemeral water 

courses. Drainage in the area flows southeast to the San Mateo Drainage. 

2.0 MINING OPERATION DESCRIPTION 

The Section 25 mine was a typical underground mine (Figure 4) which used the modified room and pillar 

method to recover the primary and redistributed ore. The mine began operation in 1958 and stopped in 

1990 due to the declining uranium market. In addition to the modified room and pillar method it was 

common to blast an opening in the lower part of the ore body which left it unsupported. When the ore fell 

to the bottom of the opening or stope it was removed by the miner using a machine called a slusher. This 

ore then was transferred by truck or rail car to the main shaft for transport to the surface. 

In portions of the mined ore body that could not be economically mined any further using conventional 

mining methods, HMC used solution mining. Recycled mine water, without additives, was injected into holes 

drilled into the mined-out stope areas from ground surface. Water leached much of the remaining oxidized 

uranium and then flowed to the lowest part of the mine where it was collected and pumped to the surface 

for processing through the ion exchange (IX) plant. 

To support the underground mining operation, several support facilities were constructed on the surface. 

These included the hoist, headframe, administrative building, parking lot and various other small facilities. 

A layout of these facilities is shown on Figure 5. All these support facilities were removed during reclamation 

as discussed in Section 3.0. 
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3.0 RECLAMATION 

HMC reclamation of Section 25 consisted of three phases conducted by independent contractors which 

included: 

1. Removal of buildings, headframes, IX plant, equipment; shaft and borehole sealing; pond 

closure; and injection well sealing. 

2. Earthwork for site and waste pile recontouring. 

3. Revegetation. 

3.1 Reclamation Procedures 

Reclamation procedures began in August 1991 and included the following activities: 

1. removal of office, hoist, maintenance, and change room buildings 

2. removal of pumphouse building 

3. demolition and scrapping of headframe and related equipment 

4. removal of hoist and hoisting equipment and emergency hoist building 

5. vertical shaft sealing 

6. removal of IX plant and related byproduct and disposal at the mill site 

7. injection well (about 280 wells) and borehole sealing 

8. scrap/trash removal 

Some of these reclamation activities are shown in photos 25A-25D. 

All buildings were removed down to the concrete foundations. All building material and equipment was 

buried on site, removed from the site for disposal in approved land fill, or salvaged by the contractor. Any 

trash on the site was also buried or removed. IX plant components and related byproduct materials were 

regulated by the US Nuclear Regulatory Commission (NRC), which required that IX-related materials be 

disposed of at the NRG-regulated mill site (Grants office) located five miles north of Milan in Cibola County. 

Boreholes were backfilled to within five (5) feet of the surface and the casing was cut off 4-8 feet below 
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original ground surface. Each borehole has a 2.0 foot thick, reinforced concrete cap, as shown on Figure 

6. The vertical shaft was backfilled to within two (2) feet of the surface and capped with a reinforced 

concrete cap as shown in Figure 7. 

The injection wells were excavated to about three feet below ground surface, then the injection pipes were 

bent 90 degrees and laid flat against the bottom of the excavation. A bridge was placed over the open hole, 

then a concrete cap, 0.5 feet thick by 3.0 feet in diameter, was placed over the bridge. The remainder of 

the hole was backfilled with soil to ground surface. 

The piping and valves of the ponds were removed and either disposed of on site or salvaged. The 

containment berms were pushed into the pond to fill the basin, and the fill surface was graded to create a 

smooth surface. 

This work was completed in approximately four weeks after start-up. 

The earthwork phase for the reconfiguration and cover of the waste piles began in May 1992. This work 

consisted of waste pile reshaping, placement of top soil from borrow area and recontouring for natural 

drainage. The cut and fill areas are shown on Figure 8. This work was completed in June 1992. 

The third and final phase of reclamation was reseeding 115 acres in the disturbed area of the site. This 

began in late June 1992 and was completed the early part of July 1992. The area was reseeded using a 

drill seeder and mulched at 1000 pounds per acre with the mulch crimped into the soil. The seed mixture 

used is shown on Table 1. The reseeded area was fenced to prevent livestock entry and enhance the 

reclamation process. The post-reclamation conditions of the site are shown in photographs 25E-25H taken 

in June 1994. Additional color slides showing the reclamation procedures are available for the Division's 

review at HMC's Grants office. 

The reclamation procedures described above have removed or sealed mine-related features that might pose 

hazards to the public health and safety. The shaft and borehole plugging was successful and in the time 

period since sealing there is no evidence of any subsidence. There are no known environmental impacts 

associated with ground or surface water from the reclamation procedures. The reseeding has established 

a vegetation cover that appears to be similar to that on surrounding undisturbed ground. The anticipated 

post-mining land use is grazing and wildlife habitat. 

There are no other permits, licenses, or other regulatory requirements that affect this mine site. 
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HMC will continue to monitor the revegetation success until release by the MMD Director as outlined in 

Section 5.1 o of the Rules. 

3.2 Achievement of Reclamation Requirements 

Through the procedures described above, HMC has substantially achieved the reclamation requirements 

as outlined in Section 69-36-11 B(3) of the New Mexico Act. On the waste pile, some additional grading 

improvements and augmentation of growth medium, followed by additional seeding, are needed to achieve 

the necessary level of slope stabilization against erosion. This work has been delayed until after the rainy 

season but should be completed before the winter season of 1994-1995. In accordance with the provisions 

of section 5.10, Prior Reclamation, of the Rules, HMC is requesting an inspection of the reclaimed area by 

the Division during the second or third quarter of 1995. 

Although the NRC has not officially released the IX plant and related byproduct from HMC's license, all 

testing of the IX site has been completed by HMC and NRC. The results of these tests show that no 

byproduct contamination remains on the Section 25 mine site. 
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Common Name 

Western Wheatgrass 

Blue Grama 

Sand Dropseed 

Galleta 

Galleta 

Alkali Sacaton 

TABLE 1 

RECLAMATION SEED MIXTURE 

Variety 

Arribu 

Lovington 

Caryopsis 

Florets 

Salado 

Total 

Seed obtained from Curtis & Curt is, Clovis, New Mexico. 

Pounds Pure Live 

Seed/Acre 

3.2 

0.5 

1.0 

0.5 

1.2 

1.5 

7.9 
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PHOTO LOG - SECTION 25 MINE RECLAMATION 

25A: Aerial view of mine site before reclamation. 

258: Placement of soil cover over recontoured waste pile. 

25C: Placement of soil over mine site prior to reseeding. 

25D: Covered mine site prior to reseeding. 

25E: View looking west at east side of recontoured low-grade ore pile. 

25F: Borrow area in foreground, with reshaped low-grade ore pile in background, after recontouring and 

revegetation. 

25G: View of east side of low grade ore pile showing area requiring additional regrading and revegetation. 

25H: View from center of mine site looking toward Ouivera mill showing natural vegetation patterns. 
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