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Arizona at a glance ..... 

Fiscal Year 2001 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium ....................... . 271 tons 

Rents ......... . ... .. ......... . 

Bonuses ................ ...... . 

Other Revenues ................ . 

Total ....................... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 447 

$137,683 

$ 25,735 

$ __ -,-1 

$163,866 

$122,920 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund .................... . 

Total ................................... . 

American Indian Collections 

Production Royalties 

Coal . ......... ......... ..... . . 
Copper ....................... . 
Gas ......... · ................. . 
Gas Plant Products .............. . 
Oil ................ ..... ...... . 
Sand and Gravel ..... ......... .. . 
Silica Sand .................... . 

Subtotal ................... ,. 

Rents ... ........ ..... ........ . 

Other Revenues ................ . 

Total ....................... . 

Sales Volume 

13,738,125 tons 
109,224 tons 
293,580 Met 
346,090 gals 

55,709 bbl 
1,300,150 tons 

33,976 tons 

$ 48,623,357 
104,209,948 
10.653.851 

$163,487,156 

Revenues 

$ 36,820,468 
2,008,003 

255,051 
32,993 

248,601 
1,267,733 

15.584 
$ 40,648,433 

$ (41,885) 

$ 615.741 

$ 41,222,289 

Arizona at a glance ..... 

Fiscal Year 2001 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium ............ . . . ........ . 271 tons 

Rents ......... . .. .. .. . ..... .. . 

Bonuses ... . ............ .... .. . 

Other Revenues ... .. . . ....... . . . 

Total . .. . ....... . ..... . . · .... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 447 

$137,683 

$ 25,735 

$ __ ~1 

$163,866 

$122,920 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ... . ... . 
Land and Water Federal Acquisitions .. . ..... . ... . 
Historic Preservation Fund . . .. ... . . . . . .. ... ... . 

Total ... .. . . .......... . .... . ... . ........ . 

American Indian Collections 

Production Royalties 

Coal .......... ...... . .. .. . . .. . 
Copper .... . . . ..... . . .. . .. .. .. . 
Gas ......... · . ... . .. . . .... . . .. . 
Gas Plant Products . . . . .... . . . ... . 
Oil ..... . .......... .. ....... . . . 
Sand and Gravel .. . ..... . . . ..... . 
Silica Sand . ...... ... ... .. .. ... . 

Subtotal . ... . ... . .......... , . 

Rents ... . . ..... . . ........... . . 

Other Revenues .... . ... .. . .. .. . . 

Total .. . . . ... . .............. . 

Sales Volume 

13,738,125 tons 
109,224 tons 
293,580 Met 
346,090 gals 

55,709 bbl 
1,300,150 tons 

33,976 tons 

$ 48,623,357 
104,209,948 
10.653.851 

$163,487,156 

Revenues 

$ 36,820,468 
2,008,003 

255,051 
32,993 

248,601 
1,267,733 

15.584 
$ 40,648,433 

$ (41,885) 

$ 615.741 

$ 41,222,289 



Arizona at a glance ..... 

Fiscal Year 2000 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium .... .. . . .... ..... ... .. . . 633 tons 

Rents . . ......... ... .. . . .. .... . 

Bonuses . .......... . .. . ....... . 

Total . . . ..... . ...... . . . ..... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 1,044 

$ 128,471 

$ 1.712 

$ 131,227 

$90,936 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants . ...... . 
Land and Water Federal Acquisitions .. . ..... .. .. . 
'Historic Preservation Fund ....... . ... . ........ . 

Total . ...... ........... . ............ .. . . :: 

American Indian Collections 

Production Royalties 

Coal . . ........ . ...... ... .... . . 
Copper ... . .... .. . . ..... ... ... . 
Gas . . . ...... ... ..... .•. ...... . 
Gas Plant Products . . . . ... . .. .. .. . 
Oil . .. .. . ... .. .. . . . . . .. .. ... .. . . 
Sand and Gravel ...... . ......... . 
Silica Sand . . .. .. ....... .. .. .. . . 

Subtotal .... . ..... . .. ... . ... . 

Rents ........... .... ........ . . 

Other Revenues ... .. . .. . .... ... . 

Total . ...................... . 

19 

Sales Volume 

15,626,394 tons 
103,639 tons 
348,907 Mcf 
530,023 gals 

62,933 bbl 
3,150,598 tons 

36,387 tons 

$ 46,985,907 
83,958,948 

9.834.290 

$140,779,145 

Revenues 

$ 42,999,587 
2,131,412 

130,620 
42,564 

262,628 
2,460,501 

16.010 
$ 48,043,322 

$ 63,158 

$ 603.573 

$ 48,710,053 

Arizona at a glance ..... 

Fiscal Year 2000 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium .... .... . . .. . . ... ... . .. . 633 tons 

Rents . . ......... ... .. . . .. .... . 

Bonuses ........... . .. . ....... . 

Total . . . .. . .. . ...... . . . ..... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 1,044 

$ 128,471 

$ 1.712 

$ 131,227 

$90,936 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants . ...... . 
Land and Water Federal Acquisitions .. . .. . .. .. .. . 
'Historic Preservation Fund ....... . ... . .. . ..... . 

Total . ...... ........... . ............. . . . . : 

American Indian Collections 

Production Royalties 

Coal . . . . ...... . ...... ... .... . . 
Copper . .. . .... .. . . ..... ... ... . 
Gas . . . ...... ... ..... .•. . . ... .. 
Gas Plant Products . . . . ... . .. . . . . . 
Oil . . . . . .. .. .. .... ... .. . ... . .. . . 
Sand and Gravel . ... .. . ........ . . 
Silica Sand .. ...... . .... . .. . . . . . 

Subtotal ..... . . .. . ... ... . . . . . 

Rents ...... . ... . ... . ........ . . 

Other Revenues .......... . .. . .. . 

Total . . . ........ . ...... . .... . 

19 

Sales Volume 

15,626,394 tons 
103,639 tons 
348,907 Mcf 
530,023 gals 

62,933 bbl 
3,150,598 tons 

36,387 tons 

$ 46,985,907 
83,958,948 

9.834.290 

$140,779,145 

Revenues 

$ 42,999,587 
2,131,412 

130,620 
42,564 

262,628 
2,460,501 

16.010 
$ 48,043,322 

$ 63,158 

$ 603.573 

$ 48,710,053 



Arizona at a glance ..... 

Fiscal Year 1999 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium .... .... ..... . ...... . .. . 241 tons 

Rents ........................ . 

Total .................... ··· . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 398 

$146,202 

$146,600 

$86,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund .............. . ..... . 

Total ........................ ··········· . 

American Indian Collections . 

Sales Volume 
Production Royalties 

Coal ...................... ··· . 9,678,124 tons 
86,896 tons 

342,547 Met 
Copper ....................... . 
Gas .... . ............. ·.······ . 
Gas Plant Products ...... .... , ... . 189,552 gallons 

2 tons 
99,669 bbl 

Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel .. .. ............ . 3,290,521 tons 
Silica Sand .................... . 48,033 tons 

Subtotal .................... . 

Rents .. . .............. . ...... . 

Other Revenues ............... . . 

Total ....................... . 

$ 46,289,424 
66,327,272 

9.284.815 

$121,901,511 

Revenues 

$ 25,997,860 
1,049,722 

89,879 
10,994 

455 
264,751 

2,638,221 
21 1134 

$ 30,073,016 

$ (66,988) 

$ 832107~ 

$30,838',107 

Arizona at a glance ..... 

Fiscal Year 1999 

Federal Onshore Collections 

Sales Volume 
Production Royalties 
Sodium .... .... ..... . ...... . .. . 241 tons 

Rents ........................ . 

Total .................... ··· . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 398 

$146,202 

$146,600 

$86,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund .............. . ..... . 

Total ............ . ........... ··········· . 

American Indian Collections . 

Production Royalties 

Coal ................ .. .... ··· . 
Copper ................. . ..... . 
Gas .... . ............. ·.······ . 
Gas Plant Products ...... .... , ... . 
Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel ................ . 
Silica Sand .................... . 

Subtotal ......... . .......... . 

Rents ................... . .... . 

Other Revenues . , ... . ... . ...... . 

Total ....................... . 

Sales Volume 

9,678,124 tons 
86,896 tons 

342,547 Met 
189,552 gallons 

2 tons 
99,669bbl 

3,290,521 tons 
48,033 tons 

$ 46,289,424 
66,327,272 

9.284.815 

$121,901,511 

Revenues 

$ 25,997,860 
1,049,722 

89,879 
10,994 

455 
264,751 

2,638,221 
21.134 

$ 30,073,016 

$ (66,988) 

$ 832.079 

$30,838~ 107 



Arizona at a glance ..... 

Fiscal Year 1998 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium ....... . ............... . 468 tons 

Rents ..... .. ................. . 

Bonuses ...................... . 

Total . .. ..... .. ..... ......... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 772 

$151,519 

$149,827 

$302,118 

$184,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ..... ; .. 
Land and Water Federal Acquisitions ...... .. .... . 
Historic Preservation Fund .......... ... ....... . 

Total . . _ ................................. . 

Indian Collections 

Production Royalties 

Clay ......................... . 
Coal . .. ............. ....... . . . 
Copper ...... . .... .. . .... ..... -. 
Gas .......................... . 
Gas Lost. ; .................... . 
Oil .... . ...................... . 
Sand and Gravel ................ . 
Silica Sand . ... ..... ........... . 

Subtotal . ... ... ..... ........ . 

Rents .. ...................... . 

Other Revenues ........ ........ . 

Total ....................... . 

Sales Volume 

148,052 tons 
14,098,127 tons 

43,117 tons 
514,856 Mcf 

426 Met 
91,343 bbl 

3,224,363 tons 
42,076 tons 

$ - 46,289,424 
61,323,272 

8,739,012 

$116,351,708 

Revenues 

$ 9,623 
37,464,108 

605,253 
172,522 

120 
204,427 

2,414,499 
18,513 

$ 40,889,065 

$ 89,704 

$ 1,256,076 

$ 42,234,845 

Arizona at a glance ..... 

Fiscal Year 1998 

Federal Onshore Collections 

Sales Volume 
Production Royalties 

Sodium ....................... . 468 tons 

Rents ...... . ................. . 

Bonuses ...................... . 

Total . .. ,' ................... . 

Disbursements to Arizona from Federal Onshore Lands ...... . 

Revenues 

$ 772 

$151,519 

$149,827 

$302,118 

$184,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ..... ; .. 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund .......... ... ....... . 

Total . . _ ................................. . 

Indian Collections 

Production Royalties 

Clay ......................... . 
Coal . .. ............. ....... . . . 
Copper ...... . .... ....... ..... -. 
Gas .......................... . 
Gas Lost. ; .................... . 
Oil .... . ...................... . 
Sand and Gravel ................ . 
Silica Sand .. ... . .............. . 

Subtotal ... .. ............. .. . 

Rents ........................ . 

Other Revenues ................ . 

Total . ...................... . 

Sales Volume 

148,052 tons 
14,098,127 tons 

43,117 tons 
514,856 Mcf 

426 Met 
91,343 bbl 

3,224,363 tons 
42,076 tons 

$ - 46,289,424 
61,323,272 

8,739,012 

$116,351,708 

Revenues 

$ 9,623 
37,464,108 

605,253 
172,522 

120 
204,427 

2,414,499 
18,513 

$ 40,889,065 

$ 89,704 

$ 1,256,076 

$ 42,234,845 



Arizona at a glance ..... 

Fiscal Year 1997 

Federal Onshore Collections 

Sales Volume Revenues 
Production Royalties 

Sodium ....................... . 95 tons $ 157 

Rents . . ...................... . $ 54,553 

Bonuses ....... . .......... ... . . $ 640 

Total ..... . ................. . $ 55,350 

Disbursements to Arizona from Federal Onshore Lands ...... . $ 69,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ... ... . . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund ............ .. ...... . 

Total . .................................. . 

Indian Collections 

Production Royalties 

Coal ......................... . 
Copper ....... ~ ... -............ . 
Gas .. . .... .. ..... . ........... . 
Gas Plant Products .............. . 
Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel .......... . ..... . 
Silica Sand .................... . 

Subtotal .. .. . ............... . 

Rents ........................ . 

Other Revenues ................ . 

Total ....................... . 

Sales Volume 

12,207,867 tons 
37,558 tons 

327,463 Mcf 
197,733 gallons 

(4) tons 
87,282 bbl 

2,069,928 tons 
31,273 tons 

$ 46,290,920_ 
50,323,272 

8.228.313 

$104,842,505 

Revenues 

33,237,969 
1,447,258 

143,518 
9,507 
(1,010) 

301,163 
1,649,435 

13.760 
$ 36,801,600 

$ 62,328 

$ 1.076.688 

$37,940,616 

Arizona at a glance ..... 

Fiscal Year 1997 

Federal Onshore Collections 

Sales Volume Revenues 
Production Royalties 

Sodium ....................... . 95 tons $ 157 

Rents ........................ . $ 54,553 

Bonuses ....... . .......... .... . $ 640 

Total ....................... . $ 55,350 

Disbursements to Arizona from Federal Onshore Lands ...... . $ 69,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants .. .... . . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund .................... . 

Total . .............................. . ... . 

Indian Collections 

Production Royalties 

Coal ......................... . 
Copper ....... ~ ... -............ . 
Gas .. ... .. .... ... ... ......... . 
Gas Plant Products .............. . 
Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel .......... ...... . 
Silica Sand .................... . 

Subtotal .................... . 

Rents ............ ... ......... . 

Other Revenues ............ .... . 

Total ....................... . 

Sales Volume 

12,207,867 tons 
37,558 tons 

327,463 Mcf 
197,733 gallons 

(4) tons 
87,282 bbl 

2,069,928 tons 
31,273 tons 

$ 46,290,920_ 
50,323,272 

8.228.313 

$104,842,505 

Revenues 

33,237,969 
1,447,258 

143,518 
9,507 
(1,010) 

301,163 
1,649,435 

13.760 
$ 36,801,600 

$ 62,328 

$ 1.076.688 

$ 37,940,616 



Arizona at a glance ..... 

Fiscal Year 1996 

Federal Onshore Collections 

Rents ........................ . $118,398 

Disbursements to Arizona from Federal Onshore Lands ...... . $ 41,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ........... . . 
Historic Preservation Fund .............. .... .. . 

Total ................................... . 

Indian Collections 

Production Royalties 

Coal .................. . . ..... . 
Copper ............... ',' ...... . 
Gas ..... ....... .............. . 
Gas Plant Products .............. . 
Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel .. . ....... ...... . 
Silica Sand . . ............ . ..... . 

Subtotal .................... . 

Rents ...... .... .... ... . ... .. . . 

Other Revenues ................ . 

Total ....................... . 

Sales Volume 

11 ,481 ,462 tons 
58,012 tons 

1,598,627 Mcf 
102,111 tons 

172 tons 
82,962 bbl 

3,199,429 tons 
29,022 tons 

$ 46,290,920 
46,714,272 

7,717,614 

$100,722,806 

Revenues 

$ 31,723,899 
2,106,953 

236,341 
4,046 

39,614 
238,307 

2,232,686 
12,770 

$ 36,590,570 

$ 25,462 

$ 740,664 

$ 37,356,696 

Arizona at a glance ..... 

Fiscal Year 1996 

Federal Onshore Collections 

Rents ..................... .. . . $118,398 

Disbursements to Arizona from Federal Onshore Lands ...... . $ 41,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ........... . . 
Historic Preservation Fund .............. . ..... . 

Total ................................... . 

Indian Collections 

Production Royalties 

Coal ............. . .... . . ..... . 
Copper ............... ', ' ...... . 
Gas ..... . .................... . 
Gas Plant Products .... . ......... . 
Molybdenum ................... . 
Oil ........................... . 
Sand and Gravel .. . ....... ... ... . 
Silica Sand . . ............ . ..... . 

Subtotal ............... . .... . 

Rents .. ........ .... ....... .. . . 

Other Revenues ................ . 

Total ....................... . 

Sales Volume 

11 ,481 ,462 tons 
58,012 tons 

1,598,627 Mcf 
102,111 tons 

172 tons 
82,962 bbl 

3,199,429 tons 
29,022 tons 

$ 46,290,920 
46,714,272 

7,717,614 

$100,722,806 

Revenues 

$ 31,723,899 
2,106,953 

236,341 
4,046 

39,614 
238,307 

2,232,686 
12,770 

$ 36,590,570 

$ 25,462 

$ 740,664 

$ 37,356,696 



Arizona at a glance ..... 

Fiscal Year 1995 

Federal Onshore Collections 

Rents .......... ...... ........ . 

Bonuses 

Total 

Disbursements to Arizona from Federal Onshore Lands . ... .. . 

$ 61,219 

$ 77,139 

$138,358 

$112,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund ... .... ............. . 

Total . .................................. . 

Indian Collections 

Production Royalties 

Coal ..... . ................... . 
Copper ....................... . 
Gas .... ...... .... . ........... . 
Gas Plant Products .............. . 
Molybdenum .............. .. ... . 
Oil ........................... . 
Sand and Gravel ......... .... . . . . 
Silica Sand .................... . 

Subtotal .................... . 

Rents ....... ... . ..... ........ . 

Other Revenues ................ . 

Total . ....................... . 

Sales Volume 

12,489,863 tons 
85,261 tons 
46,809 Mcf 

180 tons 
20 tons 

65,364 bbl 
1,042,622 tons 

29,959 tons 

$ 45,439,329 
42,857,532 

7.206,915 

$ 95,503,776 

Revenues 

$ 32,444,589 . 
7,227,650 

6,014 
9 

6,891 
165,590 
727,582 

13,182 
$ 40,591,507 

$ 840,128 

$ 158,781 

$ 41,590,416 

Arizona at a glance ..... 

Fiscal Year 1995 

Federal Onshore Collections 

Rents .. ... ..... ...... ........ . 

Bonuses 

Total 

Disbursements to Arizona from Federal Onshore Lands . ... .. . 

$ 61,219 

$ 77,139 

$138,358 

$112,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ............ . 
Historic Preservation Fund ... .... .......... ... . 

Total . .................................. . 

Indian Collections 

Production Royalties 

Coal ......................... . 
Copper ....................... . 
Gas .... ...... .... . ........... . 
Gas Plant Products .............. . 
Molybdenum .............. .. ... . 
Oil ........................... . 
Sand and Gravel ......... ...... . . 
Silica Sand .................... . 

Subtotal .................... . 

Rents ...... .... . ..... ........ . 

Other Revenues ................ . 

Total . ....................... . 

Sales Volume 

12,489,863 tons 
85,261 tons 
46,809 Mcf 

180 tons 
20 tons 

65,364 bbl 
1,042,622 tons 

29,959 tons 

$ 45,439,329 
42,857,532 

7.206,915 

$ 95,503,776 

Revenues 

$ 32,444,589 . 
7,227,650 

6,014 
9 

6,891 
165,590 
727,582 

13,182 
$ 40,591,507 

$ 840,128 

$ 158,781 

$ 41,590,416 



Arizona at a glance ..... 

Fiscal Year 1994 

Federal Onshore Collections 

Rents ...................... .. . 

Bonuses 

Total 

Disbursements to Arizona from Federal Onshore Lands ...... . 

$145,447 

$ 2.759 

$148,206 

$ 94,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants ....... . 
Land and Water Federal Acquisitions ...... . ..... . 
Historic Preservation Fund .. .... . ............. . 

Total . .................................. . 

Indian Collections 

Production Royalties 

Coal ................... ... ... . 
Copper ... . ................... . 
Gas .................... .... .. . 
Oil ................... . ....... . 
Sand and Gravel ................ . 
Silica Sand .................... . 

Subtotal ... ...... ........... : 

Rents ........................ . 

Sales Volume 

12,253,000 tons 
74,214 tons 

230,394 Mcf 
91,198 bbl 

2,141,898 tons 
39,314 tons 

$ 45,439,329 
45,838,682 

6.668.310 

$ 97,946,321 

Revenues 

$ 33,192,103 
3,522,890 

34,797 
214,288 

1,412,998 
17,352 

$ 38,394,428 

$ 768.970 

Total. . . . . . . . . . . . . . . . . . . . . . . . $ 39,163,398 

Arizona at a glance ..... 

Fiscal Year 1994 

Federal Onshore Collections 

Rents ..... . . .. . . ........... . . . 

Bonuses 

Total 

Disbursements to Arizona from Federal Onshore Lands ...... . 

$145,447 

$ 2.759 

$148,206 

$ 94,000 

Disbursements to Arizona from Outer Continental Shelf Funds (Total since 1968) 

Land and Water Conservation Fund Grants .... .. . . 
Land and Water Federal Acquisitions ...... . ..... . 
Historic Preservation Fund .. .... . ............. . 

Total . .................................. . 

Indian Collections 

Production Royalties 

Coal .......... .. . . ... . . . . . ... . 
Copper ... . . .. . ... . . . .. . . ... .. . 
Gas .... .. ...... . ... . . . . . .... . . 
Oil ... ..... . .... . . . . .. . .. . . . . . . 
Sand and Gravel ................ . 
Silica Sand . ....... . . . ........ . . 

Subtotal . . .... . . .. . . . .... . .. : 

Rents .. .... . . .. . .. .. ... ...... . 

Total ... . ................... . 

Sales Volume 

12,253,000 tons 
74,214 tons 

230,394 Mcf 
91,198 bbl 

2,141,898 tons 
39,314 tons 

$ 45,439,329 
45,838,682 

6.668.310 

$ 97,946,321 

Revenues 

$ 33,192,103 
3,522,890 

34,797 
214,288 

1,412,998 
17,352 

$ 38,394,428 

$ 768.970 

$ 39,163,398 
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HOUCK SILICA SAND APACHE COUNTY 

KAP 1m 10/23/87: In the process of gathering data for the new Directory of 
Active Mines in Arizona talked with Mr. Gilstrap, General Manager, Arizona 
Silica Sand. He reported activities about normal at the Houck Silica Sand 
(file) operation, Apache County. Business is somewhat down along with the rest 
of the oil industry. A small portion of their production is sold as sized 
silica sand for sandblasting. Most goes to the current oil production industry 
which has not suffered as much as new drilling. 

• " 

HOUCK SILICA SAND APACHE COUNTY 

KAP hlR 10/23/87: In the process of gathering data for the new Directory of 
Active Mines in Arizona talked with Mr. Gilstrap, General Manager, Arizona 
Silica Sand. He reported activities about normal at the Houck Silica Sand 
(file) operation, Apache County. Business is somewhat down along with the rest 
of the oil industry. A small portion of their production is sold as sized 
silica sand for sandblasting. Most goes to the current oil production industry 
which has not suffered as much as new drilling. 
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ARIZONA SILICA SAND APACHE COUNTY 

Hydrafrac sand was produced at Houck by Arizona Silica Sand Co. but at a lower rate 
than last year. FTJ Annual Report 8-19-71 

Dir. of Mining - August 1971 - 7 men. 

To Houck. Interview with Mr. Gilstrip. They were loading trucks for shipment to 
Farmington where most of their cracking sand is sold. FTJ WR 8/17/72 

Active Mine List- Oct. 1972 - Emp1. 7 

Went to Houck and met Mr. Gilstrap, supt. of the Arizona Silica Sand Co. who said that over 
the past year their business had increased appreciably. He is now £xxExKX±mg~ 
shipping about 12,000 tons per year mainly to the oil fields where the sand is used for 
fracturing of the oil formations. He said the selling prices is 10.8S/ton f.o.b. Houck. 
Due to an approching storm, left. aN WRil 2 n 1~\2"\1':> 

Stopped at Arizona Silica Sand Co. at Houck. Three si.zed products being 

produced and shipped out of State. 

RRB WR 10/30/81: Visited the plant of Arizona Silica Sand Co. about 1 mile south 
of Houck and their sand pit about 1~ miles NW of Exit 343 from Interstate 40. 
Never did find Mr. Fisher but got information for Active Mines from his secretary. 

MG WR 3/12/82: Learned indirectly that the Arizona Silica Sand Co. in Apache 
County produces about 30,000 TPY hydrofac sand. It apparently has the capacity 
to produce up to 50,000 TPY. 

See Filtrol Corporation (active file) Cheeto No.2, 6/16/82: The dark 
sandstone is presently being mined in nearby areas by Arizona Silica Sand 
Company and hauled to their sizing plant at Houck, Arizona. It was reported, 
recovery was down by 20% from their previously worked pit, so they moved to 
this location. 

;- \ -, 

) 
,--- ; . -

ARIZONA SILICA SAND APACHE COUNTY 

Hydrafrac sand was produced at Houck by Arizona Silica Sand Co. but at a lower rate 
than last year. FTJ Annual Report 8-19-71 

Dir. of Mining - August 1971 - 7 men. 

To Houck. Interview with Mr. Gilstrip. They were loading trucks for shipment to 
Farmington where most of their cracking sand is sold. FTJ WR 8/17/72 

Active Mine List- Oct. 1972 - Emp1. 7 

Went to Houck and met Mr. Gilstrap, supt. of the Arizona Silica Sand Co. who said that over 
the past year their business had increased appreciably. He is now £xxE%KX±mg~ 
shipping about 12,000 tons per year mainly to the oil fields where the sand is used for 
fracturing of the oil formations. He said the selling prices is 10.8S/ton f.o.b. Houck. 
Due to an approching storm, left. aN WR il 2 n It) \ 2." \,'") 

Stopped at Arizona Silica Sand Co. at Houck. Three sized products being 

produced and shipped out of State. \f\. (' I -.) t11\ T f0..0e \ 

RRB WR 10/30/81: Visited the plant of Arizona Silica Sand Co. about 1 mile south 
of Houck and their sand pit about 1~ miles NW of Exit 343 from Interstate 40. 
Never did find Mr. Fisher but got information for Active Mines from his secretary. 

MG WR 3/12/82: Learned indirectly that the Arizona Silica Sand Co. in Apache 
County produces about 30,000 TPY hydrofac sand. It apparently has the capacity 
to produce up to 50,000 TPY. 

See Filtrol Corporation (active file) Cheeto No.2, 6/16/82: The dark 
sandstone is presently being mined in nearby areas by Arizona Silica Sand 
Company and hauled to their sizing plant at Houck, Arizona. It was reported, 
recovery was down by 20% from their previously worked pit, so they moved to 
this location. 



· . 
ARIZONA SILICA SAND APACHE COUNTY 

Active Mine List April 1968 - 9 men 

Interviewed Mr. Gilstrap, who said business in 1967 was the poorest yet--5,000 
tons against 17--20,000 tons in 1966. FTJ WR 5-17-68 

Active Mine List October 1968 - 9 men 
Active Mine List April 1969 - 9 men - Elmer Gilstrap, Mgr. 

No one around when I got to the Arizona Silica Sand plant at Houck, inquiries 
in the area found both operations to be going along "about as usual" and both 
appeared to be active. FPK WR 6-4-69 

Arizona Silica Sand Coo produced hydrafrac sand near Houck at about the same rate 
as last quarter. FTJ QR 4-3-70 

Active Mine List Oct. 1969 

Interviewed Elmer Gilstrap. He said sales fell off considerablyo FTJ WR 5-15-70 

Active Mine List May 1970 - 7 men - Elmer Gilstrop 

Visited plant at Houck, which was down at the time. Mro Gilstrap and two men were 
making repairs. Mr. Gilstrap said their business, which depends mostly on oil strata 
fracturing in the Farmington, New Mexico area, has been off about 1/3 for the past 
year or more - from 1500 to about 1000 tons per year. Note from FPK 7-8-70 

Arizona Silica Sand Co. mined and beneficiated sand at Houck throughout the year 
but at a reduced rate due to a slack market in the 4 corners area. FTJ Annual Report 6-30-70 

Active Mine List Oct. 1970 - 7 men - Elmer Gilstrap 

Arizona Silica Sand Coo continued to produce hydrafrac sand at Houck but at a 
greatly reduced rate. FTJ QR 1-13-71 

Arizona Silica Sand Company at Houck and two bentonite quarries near Saunders were the 
only active mining operations in this County. Oil and gas production was somewhat 
less than last Quarter and exploration activity eased also. FTJ QR 4-5-71 

To Houcko Interviewed Mr. Gilstrap at Arizona Silica Sand plant. He said they 
are able to lease at a year at a time or as long as it pays to produce sand. They 
produce from 700 to 1000 T/m. Mr. Gilstrap with a partner are drilling a 1000 ft. well 
in salt deposit for purpose of storage area for propane gaso First hole is to be for 
test purposeso FTJ WR 5-17-71 

· . 
ARIZONA SILICA SAND APACHE COUNTY 

Active Mine List April 1968 - 9 men 

Interviewed Mr. Gilstrap, who said business in 1967 was the poorest yet--5,000 
tons against 17--20,000 tons in 1966. FTJ WR 5-17-68 

Active Mine List October 1968 - 9 men 
Active Mine List April 1969 - 9 men - Elmer Gilstrap, Mgr. 

No one around when I got to the Arizona Silica Sand plant at Houck, inquiries 
in the area found both operations to be going along lIabout as usual 11 and both 
appeared to be active. FPK WR 6-4-69 

Arizona Silica Sand Coo produced hydrafrac sand near Houck at about the same rate 
as last quarter. FTJ QR 4-3-70 

Active Mine List Oct. 1969 

Interviewed Elmer Gilstrap. He said sales fell off considerablyo FTJ WR 5-15-70 

Active Mine List May 1970 - 7 men - Elmer Gilstrop 

Visited plant at Houck, which was down at the time. Mro Gilstrap and two men were 
making repairs. Mr. Gilstrap said their business, which depends mostly on oil strata 
fracturing in the Farmington, New Mexico area, has been off about 1/3 for the past 
year or more - from 1500 to about 1000 tons per year. Note from FPK 7-8-70 

Arizona Silica Sand Co. mined and beneficiated sand at Houck throughout the year 
but at a reduced rate due to a slack market in the 4 corners area. FTJ Annual Report 6-30-70 

Active Mine List Oct. 1970 - 7 men - Elmer Gilstrap 

Arizona Silica Sand Coo continued to produce hydrafrac sand at Houck but at a 
greatly reduced rate. FTJ QR 1-13-71 

Arizona Silica Sand Company at Houck and two bentonite quarries near Saunders were the 
only active mining operations in this County. Oil and gas production was somewhat 
less than last Quarter and exploration activity eased also. FTJ QR 4-5-71 

To Houcko Interviewed Mr. Gilstrap at Arizona Silica Sand plant. He said they 
are able to lease at a year at a time or as long as it pays to produce sand. They 
produce from 700 to 1000 T/m. Mr. Gilstrap with a partner are drilling a 1000 ft. well 
in salt deposit for purpose of storage area for propane gaso First hole is to be for 
test purposeso FTJ WR 5-17-71 



ARIZONA SILICA SAND CORP. APACHE COUNTY 
HOUCK, ARIZONA 

Visited with Mr. Gilstrop at the Houck plant of Arizona Silica Sand. Co. Demand for 
sand has fal1.en off, but some shipments have been made to Gal ifornia. 

FI'J WR 9/16/66 

Active Mine List Oct. 1967 - 9 men 

ARIZONA SILICA SAND CORP. APACHE COUNTY 
HOUCK, ARIZONA 

Visited with Mr. Gilstrop at the Houck plant of Arizona Silica Sand. Co . Demand for 
sand has fall.en off, but some shipments have been made to 6alifornia. 

FI'J WR 9/16/66 

Active Mine List Oct. 1967 - 9 men 



ARIZONA SILICA SA:ID CORP. 
Houck, Ariz. 

APACHE COUNTY 

Visited the Cracking Sand plant of Arizona Silica Sand Corp. at Houck. 
Del ' Fischer is the sole owner of the project, Tom Tallon is Supt., and 
Elmer ·Gilstrop is plar.t Foreman. The latter was present and furnished 
infonlation re the plant set-up and current operations as follows: The 
plant works 2 shifts per day aI\Q, ships an average 2000 TPM. Present 
source of sand is Sec. 29, T.22E, R29E., about 5t miles NW of the plant. 
The plant 'Nas~es, screens and dries 3 sizes for the market, viz. 10-40 M, 
20-40M, and 40-6oM. The greatest demand is for the 20-40 size for oil 
well use and !"lost of this goes to Farnington, N.H. The oil fields in 
southern California take a smaller amount but mostly in the 10-20 M size. 
The plant has operated steadily for the past year and a half and employs 
14 Navajos in addition to supervising personnel (Fallon and Gilstrop). 

TR..4.VIS P. LANE - vJeekly Report - 8-5-61 

Active 10-1961 

BURNT WATER DEPOSIT & HOUCK PLANT active 2-1962 - 16 men working 
11 10-1962 - 16 men working 

---------------------------------

Augus t 30, 1962 
Visit by F.P.Knight Mr. Elmer Gilstrop, Mgr. 

Have new mine about 5 miles west and a little north of Houck and on the 
west side of the Pine Springs road. The sand is whiter and near the 
quality of the Wide Ruins deposit. 

Mine and mill were idle at the time of visit. No one was at the mine. 
4 men were at the mill. Hr. Gilstrap said they were running about as 
usual, all shipments still are going to the oil fields for fracturing 
purposes. 

Visited Arizona Silica Sand Co., Houck. Active 12-14 men working. 

FTJ WR 9/17/65 

Visited Arizona Silica Sand plant at Roucle. Mr. Gilstrop said they 
had from 12-14 on the payrol.l. 90% of their sand serves the oil 
companies around Farmington. Cost to mine and ship is between $6-$7 
plus 30 cents royalty. In 1965 they mined. processed and sold 19,799 
tons of sand. 

FTJ HR 5 /1 4/66 
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ARIZONA SILICA SA:ID CORP. 
Houck, Ariz. 

APACHE COUNTY 

Visited the Cracking Sand plant of Arizona Silica Sand Corp. at Houck. 
Del ' Fischer is the sole owner of the project, Tom 'Fallon is Supt •• and 
Elmer 'Gilstrop is plar.t Foreman. The latter was present and furnished 
infoTIllation re the plant set-up and current operations as follows: The 
plant works 2 shifts per day al'\~ ships an average 2000 TPM. Present 
source of sand is Sec. 29. T.22E, R29E., about st miles NW of the plant. 
The plant 1Nas~es. screens and dries 3 sizes for the market, viz. 10-40 M, 
20-40M, and 40-6oM. The greatest demand is for the 20-40 size for oil 
well use and !"lost of this goes to FaTIl1ington, N.H. The oil fields in 
southern California take a smaller amount but mostly in the 10-20 M size. 
The plant has operated steadily for the past year and a half and employs 
14 Navajos in addition to supervising personnel (Fallon and Gilstrop). 

TRAVIS P. LANE - vJeekly Report - 8-5-61 

Active 10-1961 

BURNT WATER DEPOSIT & HOUCK PLANT active 2-1962 - 16 men working 
______________________ '_' __ 1_0_-_1_9 __ 62 - 16 men working 

Augus t 30, 1962 
Visit by F.P.Knight Mr. Elmer Gilstrop, Mgr. 

Have new mine about 5 miles west and a little north of Houck and on the 
west side of the Pine Springs road. The sand is whiter and near the 
quality of the Wide Ruins deposit. 

Mine and mill were idle at the time of visit. No one was at the mine. 
4 men were at the mill. Hr. Gilstrop said they were running about as 
usual, all shipments still are going to the oil fields for fracturing 
purposes. 

Visited Arizona Silica Sand Co., Houck. Active 12-14 men working. 

FTJ WR 9/17/65 

Visited Arizona Silica Sand plant at Houck:. Mr. Gilstrop said they 
had from 12-14 on the payroll . 90% of their sand serves the oil 
companies around Farmington, Cost to mine and ship is between $6-$7 
plus 30 cents royalty. In 1965 they mined, processed and sold 19,799 
tons of sand. 

FTJ HR 5 /1 4/66 
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Date Printed: 12/09/93 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

Information from: James Burkewitz 

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

P.O. Box 108 

Arizona Silica Sand 
Houck, Arizona 86506 
602-688-2602 

Houck Silica sand 

Houck Silica Sand mine file 
Apache 

304 

SUMMARY 

Specification data on a number of Arizona mined products was obtained 
for Gerd A. Zimmermann of Scottsdale, the U.S. contact for Hebel GmbH 
of Germany. They (Hebel GmbH) are interested in building a wall panel 
plant in the southwestern United States. 
James Berkewitz, General Manager, Arizona Silica Sand Company provided 
analysis on their hydrofrac sand products. In addition to their 
washed, clean, screened, sand they have a large stockpile of fine-size 
off grade material that runs about 90% quartz. Copies of the data 
provided by Mr. Burkewitz has been made for the Houck Silica Sand mine 
file. 

Ken A. Phillips, Chief Engineer Date: December 9, 1993 

..... 

Date Printed: 12/09/93 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

Information from: James Burkewitz 

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
county: 
AzMILS Number: 

P.O. Box 108 

Arizona Silica Sand 
Houck, Arizona 86506 
602-688-2602 

Houck Silica sand 

Houck Silica Sand mine file 
Apache 

304 

SUMMARY 

Specification data on a number of Arizona mined products was obtained 
for Gerd A. Zimmermann of Scottsdale, the U.S. contact for Hebel GmbH 
of Germany. They (Hebel GmbH) are interested in building a wall panel 
plant in the southwestern United States. 
James Berkewitz, General Manager, Arizona Silica Sand Company provided 
analysis on their hydrofrac sand products. In addition to their 
washed, clean, screened, sand they have a large stockpile of fine-size 
off grade material that runs about 90% quartz. Copies of the data 
provided by Mr. Burkewitz has been made for the Houck Silica Sand mine 
file. 

Ken A. Phillips, Chief Engineer Date: December 9, 1993 



Date Printed: 12/01/92 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

Information from: Jim Burkerwitz, General Manager 

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

Arizona Silica Sand Company 

P.O. Box 108 
Houck, Arizona 86506 
602-688-2602 

Houck Silica Sand 

Houck Silica Sand 
Apache 

304 

SUMMARY 

While verifying information for our 1993 Directory of Active Mines Jim 
Burkerwitz, General Manager reported on the current status of their 
operations. 

They mine silica sand from their pits between the thaw in the 
springtime until about the end of December during which time they 
produce enough raw plant feed for daily operations and to build a 
stockpile to feed the plant during the very cold months. At various 
times in the past they attempted to operate the pits year round, but 
the frozen sand was diffucult to load and haul to the plant. 

The oil well drilling business is their major customer. The winter 
always seem to be their best business season due to end-of-the-year 
drilling budgets. 

Ken A. Phillips, Chief Engineer Date: December 1, 1992 

Date Printed: 12/01/92 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

Information from : Jim Burkerwitz, General Manager 

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

Arizona Silica Sand Company 

P . O. Box 108 
Houck, Arizona 86506 
602-688-2602 

Houck Silica Sand 

Houck Silica Sand 
Apache 

304 

SUMMARY 

While verifying information for our 1993 Directory of Active Mines Jim 
Burkerwitz, General Manager reported on the current status of their 
operations. 

They mine silica sand from their pits between the thaw in the 
springtime until about the end of December during which time they 
produce enough raw plant feed for daily operations and to build a 
stockpile to feed the plant during the very cold months. At various 
times in the past they attempted to operate the pits year round, but 
the frozen sand was diffucult to load and haul to the plant. 

The oil well drilling business is their major customer. The winter 
always seem to be their best business season due to end-of-the-year 
drilling budgets . 

Ken A. Phillips, Chief Engineer Date: December 1, 1992 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1992 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 18 - Open pit 

mine - Plant south of Houck - Hydrafrac sand for oil well treatment - Markets 
include New Mexico and California - Abrasives and mold sand - Markets in 
Arizona and New Mexico - Bagged and bulk products available. 
President Robert D. Fisher 
General Manager James Burkerwitz 
Foreman Ralph Nelson 

ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1992 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 18 - Open pit 

mine - Plant south of Houck - Hydrafrac sand for oil well treatment - Markets 
include New Mexico and California - Abrasives and mold sand - Markets in 
Arizona and New Mexico - Bagged and bulk products available. 
President Robert D. Fisher 
General Manager James Burkerwitz 
Foreman Ralph Nelson 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1991 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec . 29 
P.O. Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 25 - Open 
pit mine - Plant south of Houck - Hydrafrac sand for oil well treatment 
- Markets include New Mexico and California - Abrasives and mold sand 
- Markets in Arizona and New Mexico. 
Pres i dent . . .......... ................. ... . . . . . . . . . . . . . . . . . . .. Robert 
D. Fisher 
General Manager ..................................... James Burkerwitz 
Foreman ..................... ~ .................................. . 
Ralph Nelson 

ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1991 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O . Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 25 - Open 
pit mine - Plant south of Houck - Hydrafrac sand for oil well treatment 
- Markets include New Mexico and California - Abrasives and mold sand 
- Markets in Arizona and New Mexico. 
Pres i dent ........ . .. . ...... . ........ . . . . . . . . . . . . . . . . . . . . . . . .. Robert 
D. Fisher 
General Manager . ... ..... .. .. . . . .. .. . ... ... . . ...... .. James Burkerwitz 
Foreman ................... ... . .... .. ... . . . . .. .. .... . ... ... ..... . 
Ralph Nelson 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1990 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 25 - Open 
pit mine - Plant south of Houck - Hydrafrac sand for oil well treatment 
- Markets include New Mexico and California - Abrasives and mold sand 
- Markets in Arizona and New Mexico. 
Pres i dent ........................................... Robert D. Fi sher 
General Manager ....... ... .. . .................... ... . James Burkerwitz 
Foreman ........................................... Ralph Nelson 

ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1990 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck, AZ 86506 - Phone 688-2602 - Employees: 25 - Open 
pit mine - Plant south of Houck - Hydrafrac sand for oil well treatment 
- Markets include New Mexico and California - Abrasives and mold sand 
- Markets in Arizona and New Mexico. 
President ........................................... Robert D. Fi sher 
General Manager ..................................... James Burkerwitz 
Foreman ...... ................................... .. Ralph Nelson 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck 86506 - Phone 688-2602 - Employees 25 - Open pit mine 
Plant south of Houck - Hydrafrac sand for oil well treatment - Markets 
include New Mexico and California. Abrassives and mold sand - Markets 
in Arizona and New Mexico. 

President .......................................... Robert D. Fisher 
General Manager ................................... Elmer J. Gilstrap 
Foreman .... . ........................................... Ralph Nelson 
Superintendent ........................... (position currently vacant) 

ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand T22N R29E Sec. 29 
P.O. Box 108, Houck 86506 - Phone 688-2602 - Employees 25 - Open pit mine 
Plant south of Houck - Hydrafrac sand for oil well treatment - Markets 
include New Mexico and California. Abrassives and mold sand - Markets 
in Arizona and New Mexico. 

President .. . ....................................... Robert D. Fisher 
General Manager ................................... Elmer J. Gilstrap 
Foreman ........ . . . .... .. ............................... Ralph Nelson 
Superintendent ........................... (position currently vacant) 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1988 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand 
P.O . Box 108, Houck 86506 - Phone 688-2602 -
Pl ant south of Houck - Hydrafrac sand for 
include New Mexico and California. 

T22N R29E Sec. 29 
Employees 15 - Open pit mine -
oil well treatment - Markets 

Pres i dent ....................................... . .. Robert D. Fi sher 
General Manager ................................... Elmer J. Gilstrap 
Foreman .......... .. ... ................ . .. . .... . . . ...... Ralph Nelson 
Superi ntendent ........................................ Jim BurKewitz 

ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1988 

ARIZONA SILICA SAND COMPANY 

Houck Silica Sand 
P.O. Box 108, Houck 86506 - Phone 688-2602 -
Pl ant south of Houck - Hydrafrac sand for 
include New Mexico and California. 

T22N R29E Sec. 29 
Employees 15 - Open pit mine -
oil well treatment - Markets 

President .......................................... Robert D. Fisher 
General Manager ................................... Elmer J. Gilstrap 
Foreman ................................................ Ralph Nelson 
Superintendent ........................................ Jim BurKewitz 



ABSTRACTED FROM ADMMR 1986 
DIRECTORY OF ACTIVE MINES 
April 24, 1987 

Houck Silica Sand 

ARIZONA SILICA SAND COMPANY 

P.O. Box 108, Houck 86506 - Phone 688-2602 - Employees 10-12 - Open pit mine 
- Pl ant south of Houck - Hydrafrac sand for oi 1 well treatment - Markets 
include New Mexico and California. 

President .....•.................................... Robert D. Fisher 
General Manager ••••••••••••••••••••.••••••• ••••••• Elmer J. Gilstrap 
Foreman •••••••••••••••••••••••••••••••••••••••••••••••• Ralph Nelson 
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ABSTRACTED FROM ADMMR 1986 
DIRECTORY OF ACTIVE MINES 
April 24, 1987 

Houck Silica Sand 

ARIZONA SILICA SAND COMPANY 

P.O. Box 108, Houck 86506 - Phone 688-2602 - Employees 10-12 - Open pit mine 
- Pl ant south of Houck - Hydrafrac sand for oi 1 well treatment - Markets 
include New Mexico and California. 

President .....•.................................... Robert D. Fisher 
General Manager •••••••••••••••••••••••••••••••••.. Elmer J. Gilstrap 
Foreman •••••••••••••••••..• ~ ••••••••••••••••• •.•.•.•••. Ralph Nelson 
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For : 

Sampie: 

Arizona Testing Lobototories 
610 Ea.( Hammond Lane Cl Phven .)(, A:· il'.on~ S!OJ4 Q 60'2r!S-l.~ 181 

Ari~ona Silicc Sand CO. 
P.O. Box 108 
Hauck, Ari20na 86506 

sand 

Da~: January 27, 1992 

Lab. No .. 753902 

S~e Below 

Received: 01/15/92 

Submitted by: J , Buckewi tz 

Silica, Si02 
AlwrdnuIn I A120:) 
Iron Oxide, Fe203 
Calcium O~ide, CaO 
Sodium Oxide, Na20 
potassium Oxide, K20 
Magnesium Oxide r MgO 
Titanium Oxide, Ti02 

93. t 
1.4 
1.9 
0.09 
0.24 
0.7 
0.08 
0.02 

Iqnition Loss @ lOOO·C 0.2 

R!tspe~tfully submitted, 

ARIZONA T!;STING LABORATORIES 

ctCLv-J-'l . 177 ~. 
Claude E. MCLean, Jr. 7 

For : 

Sampie: 

Arizona Testing LobOft~to(ies 
61 0 Ea.~ H;arnmono Llrle Cl Phven i )(,A r·il'.Ofi~ a~Oj4 Q 601/254.~ lSI 

Arizona Silica Sand CO. 
P.O. BoX 108 
Houck, Ari~Qna 86506 

sand Marked: 

D~re: January 27, 1992 

LaD, No .. 753902 

S~e BeloW' 

Received: 01/15/92 

Submitted by: J. Buckewi tz 

e!KJRT OF LABORATORY TESTS 

Silica, Si02 
Aluminum, A120:3 
Iron Oxide, Fe203 
Calcium Oxide, CaO 
Sodium Oxide, Na20 
Potassium Oxide, K20 
Ma9na&ium Oxide, MgO 
Titanium Oxide, Ti02 

9:3 • \; 
1.4 
1.9 
0.09 
0.24 
0.7 
0.08 
0.02 

I9niticn Loss @ lOOO·C 0.2 

R!lspettfully SUbmitted, 

ARIZONA T~S:ING LABORATORIES 

.. ... - -- .. 

Un.vJ-z. /h~. 
Claude E. MCLean, Jr. '1 
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.6 

0.25 
1.00 

187.00 
250.00 

9.42 
14.00 



For: 

Sample: 

• 
/-IC U CA. S/L Ie/! ({:,'J0 

Arizona Testing Laboratories 
810 East Hammond Lane 0 Phoenix, Arizona 85034 0 602/254·6181 

Arizona Silica Sand Co. 
P.O. Box 108 
Houck, Arizona 86506 

Sand 

DaM: January 27, 1992 

Lab. No.: 753902 

Marked : See Below 

Received : 01/15/92 

Submitted by: J~ -Buckewi tz 

REPORT OF LABORATORY TESTS · 

Silica, Si02 
Aluminum, A1203 
Iron Oxide, Fe203 
Calcium Oxide, CaO 
Sodium Oxide, Na20 
Potassium Oxide, K20 
Magnesium Oxide, MgO 
Titanium Oxide, Tio2 

40/70 

93. % 
1.4 
1.9 
0.09 
0.24 
0.7 
0.08 
0.02 

Ignition Loss @ 1000·C 0.2 

_~ "."" M •. ",,,, _____ . _ __ _ 

Respectfully submitted, 

ARIZONA TESTING LABORATORIES 

a~'l rh~ 
Claude E. MCLean, Jr. ~ 

For: 

Sample: 

• 
/-lcacA. S/L Ie/? (f:I'J~ 

Arizona Testing Laboratories 
810 East Hammond Lane 0 Phoenix. Arizona 85034 0 602/254·6181 

Arizona Silica Sand Co. 
P.O. Box 108 
Houck, Arizona 86506 

Sand 

Da~: January 27, 1992 

Lab. No.: 753902 

Marked: See Below 

Received: 01/15/92 

Submitted by: J~---Buckewitz 

REPORT OF LABORATORY TESTS · 

Silica, Si02 
Aluminum, A1203 
Iron Oxide, Fe203 
Calcium Oxide, CaO 
Sodium Oxide, Na20 
Potassium Oxide, K20 
Magnesium Oxide, MgO 
Titanium Oxide, Tio2 

40/70 

93. % 
1.4 
1.9 
0.09 
0.24 
0.7 
0.08 
0.02 

Ignition Loss @ 1000·C 0.2 

Respectfully submitted, 

ARIZONA TESTING LABORATORIES 

~'l/h~ 
Claude E. McLean, Jr. ~ 



Vi[oited the sar:c. '"d.shing and scY'eening plant of 

~. rizona Silica Sa..'1d Co. at Houck. The nevdy 

completed plant "las idle pending structural 

reD airs to stiffen the tall bin sections 

of the plant. ..:. C. Cr2Mforo is part owner and 

manager of the project. '-Ie lives at Bouck. 

. ~l..PAC ~.~ :2 CC{J~JT Y 

i\\~ HCDC:-c 

Vi ["ited the sar:c. '"d.s l"i ing and screeninG plant of 

Arizona Silica 32...."'1ci Co. at Houck. The nevdy 

completed plant "'las idle pending structural 

reDairs to stiffen the tall bin sections 

of the plant. -:. C. Crm-rforo is part owner and 

manager of the p roject. de lives at houck. 

T. 'P. L.4J\TE 
4-20-59 -11R 



1. 

2. 

4 . 

5. 

7. 

8. 

9. 

10. 

11. 

13. 

15. 

Location: 

Sec 

Owner : 

Address: 

Operating Co.: 

Address: 

J '-... .. )NA DEPARTMENT OF MINEr lESOURCES 
Mineral Building. Fairgrounds 

Phoenix. Arizona 

No. of Claims - Patented ________ _ 

unpatented ________ _ 

Tp, ___ _ Range ___ _ 6. Mining District 

I / 

President : ________________ 12. 

'. ~ j 
Princ ipal Meta Is :_"'4'-'-""\'"".?< ..,..Q~L"'_)'-/ """'"""'4c"-"-"'\...<"_'V''_'4=t----- 14. 

16. Present Operations: (a) Down 0 (b) Assessment work 0 (c) Exploration 0 
(d) Production [9/ (e) Rate tpd. 

18. 

I I ' 

Date :_---L!_· :::..,tJf-/~?~-f_;;~7 __ -
I / / (Signature) (Field Engineer) 

1. 

2. 

4. 

5. 

7. 

8. 

9, 

10. 

11. 

13. 

J )NA DEPARTMENT OF MINEr lESOURCES 
Mineral Building. Fairgrounds 

Phoenix. Arizona 

,'7 ';." ('i/ a . p-l- / 
I nformation from :--.,..0:...r'/,-,' ... / -':....i""'/.L~ ~· -><;'~~:.<a'L/ve",,· ""/"-'l-",--;rl."".·t."c/'-"l4."" .. ""--r~A/.::.!k,,,,,,-'7.""-'-:i/JI'>Z'L--_________ . _______ _ , ~ y 

.f-, /' ~' j;, . 
Address: ____________ / ~_· ~~~v~v~~=~~~· ~~~~/~·~~/.~(/<~~+.,_.~' ___________________ ___ 

p .• , 1 )/ (/ 
II rl .- , . ~ SI 

Mine : __ --+. ""-'''''h.~-L'''''/_''')c''''v'''"' =.\ _",-'j ..!..'_ . ..::">·...:/ .... U"-' ''-·f -""'C-·-'------ 3 . No. of Claims - Patented ________ _ 

unpatented ________ _ 

Location: 

Sec Tp ___ _ Range ___ _ 6. Mining District 

Owner : 

Address : 

Operating Co.: 

Address: 
/ 

President : ________________ 12. 

" ~ J 
P ri nc i pa I Meta Is :--,./'''''.J'-' .. ~\'-'r.?' .,;.Q~'L",,)LI L<',.l/..1"""c:->·\...<::.:;'-"':..>"'4:O:.-f-____ 14. 

16. Present Operations: (a) Down D (b) Assessment work 0 (c) Exploration 0 
(d) Production [g ' (e) Rate tpd. 

17. New Work Planned: ________________________________ _ 

18 .. 

Date : __ -'!_·c::-tJ-f-I-"-7_-~;;..,.., -,..7 __ _ 
I I / (Field Engineer) (Signature) 



Arizona Silica Sand Coo Feb. 27, 1961 

Travis P. Lane 

Francis E. Cooper of Bancorporation advises that the corporation dis­
posed of its interest to Del W: Fisher in Dec. 1960. Fisher now o"ms 
the enterprise outright and is continuing the operation without name 
change. Thomas' Fallon is the manager. Some plant alterations are 
being made at the present time. PY'C)duction rate during 1960 ranged 
fron: 1,000 ,to 5,500 TPH. 10 to 17 men are employed. I Sales are handled 
by Jack Brown of the Research Department of Fisher Contracting Co., 
2201 S 19th Ave., Phoenix. Phone ~ 2-..S: "Z - 5 oiL. 

Arizona Silica Sand Coo Feb. 27, 1961 

Travis P. Lane 

Francis E. Cooper of Bancorporation advises that the corporation dis­
posed of its interest to Del W! Fisher in Dec. 1960. Fisher now o"ms 
the enterprise outright and is continuing the operation without name 
change. Thomas' Fallon is the manager. Some plant alterations are 
being made at the present time. py.C)duction rate during 1960 ranged 
fran: 1,000 ,to 5,500 TPH. 10 to 17 men are employed. I Sales are handled 
by Jack Brown of the Research Department of Fisher Contracting Co., 
2201 S 19th Ave., Phoenix. Phone ~ 2-..£ "Z - 5 c4;L-



r 
I 

Mr. Frances Cooper was out of town fora few days • 

. 
Arizona Bancorporation - Room 622 Professional Building (or P.O. Box 1533) 

says that Mr. Cooper has no title ~ reference to Arizona Silica 

Sand. Seems Arizona Bancorporation is the largest single stockholder 

in Arizona Silica Sand and they have the managing authority - handle the 

books, etc. (and she was reluctant to discuss Mr. Cooper's position 

WKWk in either company) She did say that correspondence could be addressed 

to Mr. Cooper's attention if they needed a name to refer to. 

r 
i 

Mr. Frances Cooper was out of town fora few days. 

; 

Arizona Bancorporation - Room 622 Professional Building (or P.O. Box 1533) 

says that Mr. Cooper has no title ~ reference to Arizona Silica 

Sand. Seems Arizona Bancorporation is the largest single stockholder 

in Arizona Silica Sand and they have the managing authority - handle the 

books, etc. (and she was reluctant to discuss Mr. Cooper's position 

waWk in either company) She did say that correspondence could be addressed 

to Mr. Cooper's attention if they needed a name to refer to. 



Hr. Leslie A. ¥iood Vice President 
Ar,,-l "",0""':'1 "P.n,el COT'1)o·(>a~-i Oi"l -..J.o4l . . ,i. .... l;...O. __ ~_ - J.:. ..:.. t....... M-~ 

Drawer 71 
Phoeni~, Arizo~a 

Doar 1:1". vfood: 

Dm ... -ln.g Jm1.uary ar,il. Februal .... j, 1957 26.5 acres of the 

:;3o.1cor::b 10:-:'..s o Section 10, 'l' 22 E, It 29 E \1ore 

sa:l";:;leeJ. by h[~r~d-o.LlgOl'" holos. Due to the severe '\leathor conditions 

s2.Ilpling ";.'In S 1'; rlitod to the chccll1el ,";lnd brull:s of the "\;'[1311 iJhere tho 

overbu:rdon n:Ld the Sl1O'\ij' 'I.]o:~e tho thirulost. Uithin the sa:c.pled area, 

d:.~illi:~C dovo1o:')ocl a 1308i ti ve yardage of: 334, '178 cubic yard[; of sand. 

cubic yards nre in the -10 ... 60 Dosh 

sizes, divided as folIous: 

52,504 cubic yards of -10 
131 ,51+9 cubic yards of -20 
7' 6"0 cubic ~7ar'c1s of -lrO -, ..)./ 

""20 Desh sand 
,.40 Dosh sancl 
... 60 nosh sand 

II: o.udi tiOl} to tho holes in the Chmll'lel ond bo.n1:s, 

several sCD:~tc:::od c1:cill holes 't-Tere put (10,,\;11: nlong the slopes o..bove 

the i,msh. Thoso '\101"e used calculat4 Tig the yardage a.l thou.[::h 

they sh011ec1 SOLie [jcnd. A test pit nt the 13urntwater Tl~ading Post 

store, nearly 8. quarter of n nile f :::'or;:i. the conteI' of the uash and 

approximately 100 feet vertically above the Challllel found round 

silica sa:.r'lc1 of T_1arl:etable grade 1111(101" five foet of overburden. 

Tho existcEce ::;f nurl:etable grade sand in the test pit ail in the 

1,., II-side holos inc1icE:.tos tho.t saleable !::iateriol is not 1i1-' "1 ted to 

drairlaG8 Cllo..:~:l1el. 

Although d:cilling developed sui'f"iciont sand to justify 

a s1::1a11 plm:t tho rOl:m.inc.1or of Section 18 ShO l~ l d be systenatica11y 

sam.pled and DD.IJped. A preliLlinary investigatioE includine rough 

nappi..'YlG and sCJJ.lpling should be L1ade of the ac1jD..cent; sections. This 

,.ror1;:, discussed in detail later, ,·.d.l1 shO\-] the lirni ts of the sand 

deposit, the a1:10unt of overburc1en, the thicl::n.ess and grading of 

Hr. Leslie A. Hood Vice P:resident 
Ar'; .,.'0·''' ..... ·P.n'·'COf'1 ... · )o-r>a~i a'··' . ....::..4./ . .. J. .... """" Jo.,..#(..U._ J:..o.. t....... 01-;'-

Drawer 71 
Phoenix, Arizona 

Dear Il1"'. '\ffood: 

Dw:"-l ,-:g Jlli1UGl.I'Y ando February, 1957 26.5 acres of the 

Do.lcor::b lee.se -j n Dw:.'::::::.tuQ:tor I'Jash, Section 18, 'i.' 22 n, H 29 E '\Jere 

so.:::")led by ha:r~d-allGeT halos. Due to the severe l;eather conditions 

s2.IJ.plinc uo.s liD-i ted to the CIlt::L1l1el and bmll~s of the '.;ash 11he1'e the 

overburclen Ql'Ld the SnOliJ~ \Je:~e the thinnest. Uithin the sa.r::.plec1 area, 

c1:.~illi:.-:.c; devolo~')oc1 a positive yardage of 334, '773 cubic yard~; of snnd 

cubic yards are in the -10 ... 60 nosh 

sizes , divided as folloi'7s: 

52,504 cubic yards of -10 
.,~., 51'9 cubic yards of -20 .L.)..!.., r .. 

7' 6':'10 cubic :.ralfllds of _11-0 -, ..);; 

.... 20 nesh sand 
,.40 L.1e,s11 san{l 
.... 60 Dosh ,sarld 

IT:. audition to the hales in tho chmmel 2nd bo.n1:s, 

sover2.1 scao: -cc:::oc1 c1I'i 11 holes \crere put c10i.n.: along the slopes o.bove 

the ~I'rash. These "Jere not uscd in calculo. ting the yardage although 

they S110\18c1 SaLle [lend. A test pit nt the Burrltuatcr T:.~ ading Post 

store, nearly a quarter of a 1::1ile f::::'or:J. the center of the uash D.D.d 

a ppro:x:imately 100 feet vertically above tho charU1cl found rOUlld 

silica sa:.r1d of I.larl:etablc grade under five foet of overburden. 

The m:istcEce of marl:etable grade sand in the test pit a:d in tIle 

hill-side holos indic2.tes that 5<2.10<1b10 r:atm."iol is not lit'"; ted to 

Althongh dTiI1il'1g developed st1i'i"icient ::;;and to j usti..fy 

a snaIl plOJ.lt the rOl:m.inder of Section 18 sho rQ.d be systenatical1y 

smJpled 0),:"1 napped. A prel:'.Llinary irlVestigatior~ including rough 

i2lD.IJpi.."Ylg 8..!."'ld sD.rlpling ShOL" d be nude of the ac1jacent sections • m" • 
.i..ll~S 

1-lOrI:, discussed in detail later, '!i1ill shO\-] the Ij.r'1 ts of the sand 

deposit, the ru:.l0unt of overburden, the thickness and grading of 



the Sllllc1 and the cubic yardage. Jill of these d2..m 'trill be required 

before a layout co.)] bo conpletecl for a processiLC plo..rrt. If the 

SD.l.'.lpli:n,g l'ecoL:rx~nded produces a substantial -iric:~ease in tho yardaGe 

alroady developed, a nore economcal plant can be designed 2nd a 

1:1.10 Polaroid pril-:ts of the j eep-:: m:ted drill 8.sseDbled 

for drilling the BtlI'1.1t'l'rater deposit are included. The dl~i"11 is a 

-:)O~ -., ~ ·s 'Dl:'D 'l'T 1 .0 . Y..!.\;;I . .u IV-_ 
~ 1 .. ~. .....,. ··"f· .. mOClO , C2.11?..J..l"l arlven \.J.n:::. ... ougn a pO':Jor ·CO.EO-O .... ·', lD.. -ell a 

SCl"'ou-feodmdvol head. and is !..lot11'::.tec1 so the jeep co.::, be used 'Both 

for drillir,c Ol"ld n8 D. stD..l.."'1dard :four-wheel d:;::iv8 vehicle • The rated 

capacity is GOo feet of l--~· inch hole; 100 feet of 3-} inch hole. 

An adequate sur;ply of drill ~., ·· · · ... 1 ("f b'" t C" .l. .• j .... .., , .J..';;, tools and 

"rill be t21:on to l3m'nt'uater toget.her' liith equipmentfor 

surveying and for u2l:ing sieve anolyses. Tho LD.chir1.8 is equipped 

ll:i:th l;.-inch Tuan auger, 3--1- inch po eke t shoe 2.l1G. core barrel, 2-inch 

open spiral aUGer Cll'lc1 2-inch carbide bits nnd corebarJ:ol. 

1:1e ~¥rlll use a picl:-up truck D.r'_d tOi.'! t~lO drill to 

Danders. use the IJicl:-up for trm1.spo:ctn tim: onrl leave the jeep-

DOLmtecl drill 01'" the IJI'operty ru:ltil sD.I:lpli:ng is c012ploted. 

The m':,1all scale sketch !om]! Sh017S tho outline of the 

pattol'>l1 o.:nc1 to the ad~l acent soctim.-:s" 

Section 18 1t.i.ll he surveyed 02: a 500-foot grid 8.l'"l d 

holes drilled at500-foot centers, excJ.uding the 0.1'00. which has 

already been £:1:'il10c1 and sampled. Drill cuttings '\:r.i.ll be eX£l.Llined 

as the holes are drilled and sppa.rated accordil1.~; to the class of 

lerr. L. L .l'Juou - 2 

the sand and the cubic yardage. All of' these d2.ta l;ill be required 

bofol~e a. layout CDJ:l be conpleted for a processinc plQrrt. If the 

~~""l~"t .! ,-..,. "..,"osc: o· .. ,·.·· ·'--·r···".'.···o··· ",", •. , ~·u' ,~", ;:;] 1.-J·_··~oQ., ·uce~· ~ .. wL4,L-;.:.. .JJ....L;l;J;b ~ _ _ _ - _ \:1" . .1 - _ t.;.t. substantial -i'1.c:'ease in the Y2.:rclase 

alroady developed" a nore econoDical plant C<:'Ul be designeD. LUld a 

for drilling the Dt1.r':.l.t"rc:r'Ger deposit are included. The dl'i '11 is 2. 

model, Cl'l8.ll: driven th::-"ongh a poucr tD.l::o-off, 11i th a 

.scrou-feed .mJivel head. and is Tlom::.ted so the jeep can be used !loth 

fo:r drillinc ond as n st&"'1dard i'oLlI'-1v-J.1.oel d:;:ivo vehicle. The rated 

capacity is 300 feet of 1--~~ llJ.ch hole; 100 feet of 3-{- iD.ch hole. 

An adoGuate SUT;" ... !) 1"".1 'of d-r-ill_ ., .. ... -1('. b·~tc' tool~ m"'c1 .. • v ~ - J. •. ' '-'", , .J.. '-', ~ ~ .... 

:'epai:::. ... part::; "(Jill be t21:0l-:! to 3urntl1'ater tosot.hol' llith equipmentfo1'" 

surveying and. for nal:i!lg sieve a,no.lyses.. The L12.chirle is equipped 

i<lith 11--i11.ch 11i3.11 auger, 3--} "h~ch pocket shoe and co:re baI'1"'el, 2-inc11 

opon spir'eJ.. aUGer and 2-inch carbide bits and corobo.1:'1:'ol .. 

He ~.rill use a pick-up truck D..::_d to\'! t~le drill to 

,::;0,.11001"'8. Hi] .. ! use the I)icl::-llp for trm1.spoZ'tation end leave t he jeep-

DOLmtec1 drill on the IJroperty until srunl)l~i 1'lg is cODploted. 

The m:1D.ll scale sketch L'lL'cp s11m;s tho outline of tho 

s[~!:.:tplec1 area aId its ::::'C1C.t: .. OLShip to t he rOLc.ir::.c1Cl~ of Dection 13; 

pattol'>n and to the adj acent sectio::::s. 

Section 18 1til1 be survoyed 02: a 500-foot grica.Il d 

holes drilled at500-foot con·ters, e:tcJ.uding tho uroa 'Uhich has 

already beon d:,'1110c1 8.l1...d sm:npled. Dr1 11 cnttings "rill be 8xuLlined 

as t11e hol-es are drilled nnd sPJlarated accord-ili [; to the class of' 



naterial. Sanples \Jill be split CIDrl sD.vec1 for sieve 2lrmlysis cmd 

exarilination. l'Tet screen tests \r.ill bc Liude. 

Additional holes 1T11l bo drilled if need to outlin.e 

8...71c1 block out the SD...:.:.d beds. 71:0 depth of holes "rIll depoD.c1 upon 

[laId'liS a prelj "eli n.ary exanj "12.tion of tho seC'G~O!lS on uhich tIle 
to a miniTIlutl footage 

Tribal Council has granted a drilliLC perT'l'it. Dri:Lling 1Till be l:ept 

as D.. tlI_o.rotlg11 eXF~~jr:o.t:Lorl oi' ·tilG' -Tl')i"bC .. l caD be nade luter. 

The extension of' f'ructln~e s8.l,:d into the croLmd contiguous to ;:')ef::tion 

18 ",Jill be checl:ed but sanplil:g i.Tlll be Q I1inBnI2 D.DClll1.t. 

EauipL';@nt Cost: 

Jeep \Jithout 
;.!J;25.0Cl 

llSC o? ~~~lletc - '--- ---, 
pel"l elien l}l us easol -! ''''10 

Drill operator - uQge and sUbsistence 
~~30 • 00 per [1ieD 

Picl~';"up trucl: - Eileage basis 

c..:rlCl C -il --. 

no rental chargo for dG.Ys jeep 01~ drill is not used. 

I shall be out of tuml l-Ionc1ay. Hill telephone you Tuesday 2nd if 

agreeable -vull leave Thrtr sc1ay or F::'iduy. 

naterial. Sanple s tJi11 be "1 •• 
sp..:..l."C ['Iii sD .. vec1 i'or sieve 

exarilination. 'Wet screen tests \r.ill be Ll8.de. 

Additional holes ''illl be drilled if need to Qutlin.e 

8....71c1 block out the sill:.d beds. 71:.0 depth of holes "rIll depeD.c1 upon 

Ilald 'lg D. prelj tii 'll.ary exanj '·12.tion of tho seC'(;iO!lS on uhich the 
to D.. miniDu.t1 footage 

Tribal Council has granted c. drillir:c permit. Dri:Lling 1Jill be l:ept 

can be nade lat~r. 

'1'he extensioE of' f'ractt11~e 58.1'10 into the croLDd contiguous to 3ee:tion 

18 \·r.Lll be checl:ed but sanpliJ:.g 'tTlll be n ninllit1I2 UDc llllt. 

Eauip!:';@nt Cost: 

Jeep-ncL1l"lted d:'''i'1! 
~;Lj{).OO per 

~;i tIl 
c1ieLl 

'''('''''i''l 1 -,'>(')H t:' 'D"_' ., ,"C', ::;n.u·n tnoJ..-~ I.... : _ ...... _ . _ ,-'{.., .. ~) ? v-.... ......... _ '-" _ 

Pl.llS gaso12Eo and oil. 

Jeep \J'ithout 
;.l,1;25.0C) 

use 
7"'IP·P ;..----

O'? rl'~-111 - '-.- ---, 
dieD plus 

otc 
gasol i "le 

Drill operator - \Jugo and sUbsistence 
~~30 • 00 per elieD 

Picl[';"up trucl: - r:ileage basis 

G..:r1(l 

No rental ch2rgo for jeep or drill 

C -il --. 

not used. 

I shall be out of tum} Lonc1uy. Hill telephone you Tuesday 2nd if 

agreeable vlill leave 'l'hu.2"sc1ay or F::'iday. 



MEI10Rl)'I!DDli 
Dl1 

\Joll 

2 . EU!'yoys for Tona. to p.rOQ()SSlllG plant 8!lQ po G~}iblo plmyt cite!; 
3. !:~;Q.!Jp} .. il1fJ for tJn[i!~d1"lG BJ:\ (1 S'c!·o-on tOE;tE. 

1. .. 2()O~-sce.lo I1CLP of- 't;e"t5t-·l1[!.1.f~ Ctf 
s-!lCrtritlC :._; U1~Llt\'JD.t~e·:r l1n.s.ll-,' Poz,sibl·Q pl:.3.rr\'~ 
'\.1011s D.:nCl b '-0.1din£:s 'ti:..th elovation~~ . 

-.IV'o,"1' _~_ .... A. 
l,I.~t..U.1. v, 
clovnt1ol1D. 

3. 1·1Od.1r1ou nO~:1!;l:le.at f'02' t~1t:.c,ldl1(; SC;,lJL1 t1n['~ 'tNt SC!~0erk~1:1g :0 
rlornnl ~Jt1te!r r0-COvo:,~y.~ 

4. F10\JGllCoi~ :ror t-]UZ11ll"1JJ ~~-~1:~1 (.11.~~l sm:GO.tlUl£; ,S~111a t .o y·2.cld 
t1tl::iDtU:} ,:tc~t·trr roc-overy ~ 

Hater rcoo~ ... ds il'ltheTl"ibul iJn:tel" Gu:pply Of'f'ice nt t,Iinaoy 
llock, l~~izOllD. £U:1L3 tIlo (rl",Qttrlci \'1~,1tor I317~:!l1~:!11 ,of tl-~'c lJ .. E~.C~ooloGic-~~l 
Du.."',\i·'ey, I101brDoI'.::, ilJ..~iz01:w> Bl:il)'W thHt ll':'l:tCl," OCCU1'l-'enoe in h1ll"11tVo.t(JI· 
'"~J;a.f111 i ,s orl"'tttic GIla tllftt l~fe-ll pr()utlct.ion is r~l)Otlt 3 gpm. ~~is is 
1>Jrne' Otlt 1)'\~ nu:.:~ it!, ~ t()s.~·tn 'On [J,;;~,tt!1'- oy !itli til 'J 's (lril.lec:. 'l7011 011 f~:o 'cti,011 
18, ul-d ch yiGldcd2~25 gallon;:; l-lO.!' L~~nL1tG", Dotcils tho pttr1pin.g 
tent aIie on tile [l.CGorl1?:r:Jl~rir4f: (latc;. n11ce-t •. 

ulT'I,'I~jID t~;TllTI:~~~:; 

DEPl1l1~il:re!!T 01?- 7ITIj~ .I!TT , _r:ICjI~ 
CiBOLOGICAI.I SmtVl~Y 

'Po'lb' 'flooll!" -.~ . .... ""J i.~igona. 

11EI10RJ.'tHD uH 
Q..'1 

",,'-1. "!~ ; ..- .; 
~j(-", 

2.Gurvoys for Tond to p:rocnSfJiriG 11lant 8!lQ 'por,~~:i.iblB pl2il.t r;itC!t; 
3. !:~; G..Lipl:l.l1fJ for tJnSI~~:tlle ~jc1 SC!·D·on toc1'tS. 

1. 2-(,v-sCG~O IlUp 
S!l()'tTitlC ~-,H.n:Ll t~~-J(l-~tC':r \1'[15h:, 
valls 'unci bt:0.1dirt.g S It':. th 

2. 50-~s-cr~1 e .!J1:i11t ·of l)!~OposC;d [;1. t'O[~ i")()!: pr-cH!'cs.zL--:..g 
~1\-1t) pl<Tillts, ;.·'~;,it~-o U!i.t! u...\~f1 ~~~ito tl})f-~ . Co.l"1tOl.l:rB ::U.1J] 

~ . .,. _"'t ... ,t. 
j;,Z..!..t.uJ.1,J". 

clevntiol1s. 

3. rlod1f"iod £10'~1et:rleet i:.~·O!' t~1c.1-m1g s.tt11tl t1Z.1C: ~mt sC!IIOem ... I1,fl :o 
IJornnl '\ .7t1 te:e r0. OOVO:'1<y.~ 

4. F10\J!~11coi~ :for- \J"CE.~11i!i.{j ~~a:1~1 Cll~~~l GC-:5;-eeI"l.ulB .St111u t oo y.~cld 
rlt!::itlU!:3 ':lc~t'cr reccV'c.~~t. 

t>.·.~n+.~'I'> .. 1;'> ....... ...... • ~;· ~~ ... d. 'f.J,' ~'I'><!-.'!"';:)'\ fl~~,...'l1·,., .. l,r~,'\'"(';>- '<I'!C~.·'''''''J~T rH:>r.<J1 c·''''' n,? H·~ .. 1"\(.'\l" .. ,o~.· .. .. ___ 'J..,;l- .;.. "'~.... _ J....il .... -v..!..l...~ ,J.. ..... .J...-t.J(.t....l..,. .!.::~-~ .... ~·vJ;.- !,...~ {;;i~,}r .. ·lj.LJ u,;!;., .J... ...... - ~ _v ~~,J.._ .... _ _ ~ 

IlOCk,. l1i...i~i .~o:ln t;J;1£3 tl10 (}l'1ot1l1ri \J~ltor 2jl?~Lr1cll -of tl~--c 7J 9 .L, .(¥oologic~~l 
C;P.l'VG'Y, Holbrool:, lu~izo.nu show 1;hGt \n.l.tC'j~o(~cU!'reno0 i11 13D.:t>11t\Jo.t(J!' 
lJa!Z111 1.5 o:~l~'tttic ClJ1d tllf.tt 1"~rell P!r()utlctiol1 j.s al1011t 3 gpm.'l'11i·n is 
"fhJ~-ne Otl~'" 1').-.1'" ~, .... ~- .. -, .. t; 'V'l:''' ~ ·to(f+·!~ t 'i on ~::~-"",+r'\1'p;.' O-~ f':1l"~-"'~ til l·tt (11.~i1.le(1 i -Tel'1 Ol1 ~:OctiO!1 
lB:~ ~Jl;-i CI;;iGld~f.l.l.2~25 '~[D:lo~-~r:>p~~: · L~~n~~to:'''D~tsils r~no pUDping 
tent aI*-Q on tile [lCGOrlJ?nn3rir~2 (latc;. B110{Jt!t. 

'\,4. P. Crn.'t"1'torti 
P. 0 .BoA 61;-12 
P"noeoix, Arizor.ll 

ul'TI.~~IID ~~;Tlj.T'l~~~~; 
DBPl1l1:li l:1JTT OF 71II~~ .IITtI .. r~ ICjI~ 

CiBCLOGICAI.J SmtVl~Y 

'rr ",'lh'l"oolr •. h ... M_ · " 'J l\ri.zOl1a. 



::q os,~~ii).ili'l:~? :COl~ cle-f101~:· :· piI'l[~ ~I:.:cl.l C1L1cu1t:t"cies of 
Cl~ OillT~ ,t lI8:tCl") is lr()L~ t~11C' 2~1}~llVic;! fill :111 13Lr-r l-(=C1'!2,,-tCl"l 1:J£l. :~11_ Tl"~i r; 

'.L'1.1C "'DC;S':C 

~~'l ~~ -; i 
...:....:--. .:.... t:C;st-{'lT'i 11.8C1 to j ·ot:Cl"'r:5_110 ;:rc~~)cc=-' lC~v~cl~;, CO~:tl-")SOllCfjS S}lO .~) *1 c1 
of GI~C7 .. -:IC1E~ , 

~·.::lC loc~~tioll 

It I hopo 

of !;:lJ .. l. Ii prOdLIC1.;i()l~ 1'.;83_1 S1"lCJIJ_l.(:-l ~(ie 1()cLi.t~(:c1 
,,~~.,:, .,., 
~-L .. ~ ... ': ... ,.-1.... 

f'(!~~i't!8 t:~'::~E:~ 
2GL~:1~_s irl:~~)o:JL~:k~,~tior: "\;il:L l}c [)f J.l(:~-I; ,leo "'"j7()L~. 

11[L::CL{i\JI~it;tell J_o "cwcor. \1c l'::;/l\fO 11Ci ~: ec=-~o-cc~::~:i 
~- -j ~~~A 
'-'_'_'_' '!,...o • 

~l ........ 
vl...!.'-_-

tho 

11:1". 1l.l:Cl"'!1 l1ttS "oeer1 
ITQv:l~jo r!c:::L E;:;\ro.:tiOl~ for 
T}r!.J:y.lt1Jc:t -cr 1-![LS}l. 2.::(~r.: . 

:m CI1D.l"gC o:t tb.c GJ.'otmd \J2.tcr ::rtuc1y on 
[: ~lrL-~1JQ~C . ../ ..... :7o~:.rs c:.:c1 ....... L.· :['~TL1i .li[.tr \Ji ·'t:l: 
7est z.1::':"1.1ir1C :e·:J:e -J~tocl:iIlr; ot?:t :J C.r.1C~ 

fl~ll8 \j{"::tc~~~'1 2.~Gc.~Ui:'~CC1C;1-~t:::~ <~'j'Y~ L~ :=:21':.(1 : ' ~"l /"f~e; rt~ "'- }'"1 ~1 ""~"!"i+ '\ .• ::. tIl 
.!- • " • -- l";~''-:: + ~ r·,.J,· ~n,_)'-''-''J'-'I'-)--::\i ·T·;·-_~r:1~t~;:-.::~·~~t:'!_1~(::!' ,......~.l·f":'"·i'?),..~ l \JO L SCJ:OGI1:..rlr: \?cl~O O:::LCJ .. rlc~_L _[_:? C2 ... ~C~11J_C: .. }~?ct ~_~ u __ Cl}r~l. ... ___ - _ .• "" v ___ b~L..!.L .. -,-

flOt1S11oet \}Q.tol~ reco\rol~y 11tlS [l i")LlD.c ~tion of~ (1:-:{ir1g Dr.H~l i i.~ -~!D.S [l.~~sUDoc1 
thc~t 1:7asllo,=}, SC1>')OGIled S2..rld~~· "\";:jl..1 r ::.1 "bc storecl i:-1 c1r"2:.il1f~ge bi:l~3; .Jei"lnt; 
T'oducocL r1()i8t~l1I'e 1.Joul·c1 f ·2,.vor.Q1)lw 8_fi·:l OC2C :DI~c c1::jrillE; Cl")Z"t tJl1d \latcr 
l":lC;C()-vC-l"l3! 1!lJ.C ~Tflc:Ld_ente:.l. 

I"c is 1'1C)·~! ~l]).pm":lCl}t -tl'lc,t 1rf.ltcr I\3(;C~VC;I~~.1 I. C- ~~:llJ.pOl't~:'l'1t 
f2.ct~or m"':.~:: tllt~t~ T • .T[L-LtJ' :e COrlSl.:Il}~tioll I.1Ll::t 1)0 l1C~Lc1 t() cL IniIJ.itll1ra '!.;.r"'lt;ll 
roco"'lcl~Jj at:· [I. Lln:-:iIJLll~lc; I?:tGl1l~OS 1.)o. c~.0~1 111}Otl tTTO s"C~~L:()[; O~~ 1:7r~ .~-~}:ljI.lr; 
[tl~C ir: '~~llf3 ac;co1:11)[.d:l:li1lC d.2.t;c: Sl.lcct. \dE.~sJlirl[: t:8Sts Dj~i10 il1 pl.~ogl'":ess 
OJ! l~)oist·cr COJ1C-Oll··tl·O:t;Ol~ 0. ... .:.~t by \1G.:~t:;C~1~11 lID.clli:-~c: __ ~ ~/' CO::-:I)Gll;:l. 

1. Dl"~ll 
FroD. \1011 

tJ6 rectllced 1)~1 17(1 ~:;l"1irlg ~Cl10 
';C.l1C1TL -de-·\'l~:..t8:'''il'lL; tile s;c~rld 

aTJG.il-G..l)lc~ 

:)L1I:1P "\-IEL 'G01"l t;o 
Cll~j.,I.~: 1J-OI~ S SUCll 

l)~:.t-:"}un 

~J.l D. Pocl: 

pr·o COS~; 1.11[; 
U ~~JGll 

D .. :PC2. of :lOt.ll~ il1t.c:~esi: 11cro d::?3':". O~tllel"~:; J...ll t:I'2.0 r;r:..r,~:cJ D..1~OQ l)rcl::tL"lC0 
~tlJotrt _3[;1;):1 :eI~CIJ ~tlle Lie C11ellJT SD.l1clsto.l10. Pro~1t2ctiorl oi~ lt1r[~C (!U~ll-1.­
titi.c:s of g:rC;Ul'ld -lIr2~~tcJ.~ it~ '110t IJOss:l1JIG i!l tl1is n.::'CL .• 

IJC1S~~ ii) ·i lit:~7 :Cor~ Cle~IGl~-·:· piIl[~ ::;:::.c.l.l C1Llcslltit;ies c:f 
Cl~OUl}~'} l-ra~tC:l") is :rrc)r~ -tIlE:' C~l}~llVic;~ rill il1 11Lr-rl-(tl!2.-tcl"l 1:J£l~~11 * Tt~i r; 
i.·'i=..l S}lOL~<! c1 1)c~ t: c; [jt-{'l T'i l ~LGc1 to d ·e~tcl"'r:5_118 ;:TC~_t::C:-~ l(;\rcl~;, CO~:tl"")S011C'8, S 
of Gl~ (l-:..rol r.;, ·::2J.('; 

n~,~~lC locz~·tiOIl. 
(18l~}t~l~ of !~:lJ~l. Ii prodLlc1.;i()l-~ 1:reJ_~L S11C}L1.1 ... \.~-l ~be lCH::Li.t~(]c1 

It I hopo 
:' ():':: i "t,T e t:~·::~ ~~ 
~- ~i ~-; J'""!. 
'-i'.:....;......;."--' . 

~(;L~j~-s iT.L:~:· O:JL::[j. ~t ior~. -L:)' l:L l}G C):L ]'.1(: ~_ : '! Jco :.7C) L?. . 
11[Qld~tJI~it, t~ 811 J_G~~~tor. \1c !:...::rtlG 71(i :"':0Cl~O-C~·.·:,,::~:y 

(loc;p.o;s~. 

!-11,\. 11l:Cl'!1 l1ttS Deell :m Cj-1D~1.~ c:c o~t 1::1J.0 G2~Olllld 1JC.:tCl" :::rcL'tcl3-T 011 
Jell':' ITQVQ~1o F!C:JE::;\70::tiol'"l for c: ~lLlr:1JQ1~ ~ ..... :7o~:.rs c:-:c1 :"':"r :C~ILli .li[.tr \Ji 't:;11 
tIl0 IJl:J:r.rt1Jt'::tcr 11[LslJ. 2.::(~[':. J:c:Gt .j. =' il.1ir~c :e·:J:t) "J~tocl:.iIlr; otlt Sel-lei 
~(}SC1~\TCS 1·J.£~~·:· :::~otJ .. gll~Ly oLltli110d -t11C i;:t-'~r'lcl l1c'po ~-=,i ts [J.l'lcl c(~~:.'~ 1)(~ 

1 .... -~ r-" 
~-:..-;- ..... , 

'?l-:-. 8 U{'. t c ?:' :.~ G c~ uL' eLlen t ::-.: f·.J Y' 0_ :::: 2L(L ~). ""n-,_' .,.C~ ·8 G .~ cC3 j-~.::~. ~~,:~~_', r::'l,' :-'.t~ .. ~ .. · ... :.~ .. :l. ·:G.t·: ~_.J-)~,' r:: ... , .. '\"'::' t 11 
"\Jot SCJ:OGIlirlL: \:Cl~O c·:::LG:I .. rl£:.J_ J_~? c 2.1c~llJ_ ~:t~:(1 c~·t~:..... C,}:)I]. ~ ... __ ~ _ .... ...... origi21[~1 
flOt1:)11oet \}G.tCl~ rCCc\rOl~y 1}L1S [l i"-Lm.c~tion of~ cl:-:lirlg UllCi. it~ -~!flS [1.~;SillJJ1c1 
Jchr~ t "I.::asllocl , SC1>'lOGIled S2..rld~· 1-;:;1) '1 ~1 be s~Gorecl :::'~'l c1r"'c:.iI1L1.C e "biZl~~; ..iC1'lC:t 
l~educoci I]()i8t~l1I·e -i.Joul·c1 f '2.vor,c,lJlw 8_f:':' OC2C ':cT~c c::::/ illE; Cl')zt tJ11d \latcr 
:'"":ICC()"\:"'C'1~3! 1to..C ~T1'lCic1. o11*t;e:.l. 

I-t is 1'1C)·~ ! ~l:)pm~crlt ·tl'lc,t ;m.tcr 1~Q(~OllC;I~:.1 :L. C· ~~ :lrJ.pol't~ll'1t 
fc:c·tor m-!.~:,~ ~~11.[~-t~ i . .T[.~'~GtJ:e COI1St..:Ilptioll L1Ll~~t 1)0 ll.c~Lc1 .!GC cL InirdL'lLrra, '!~.t"'lt;ll 
rGCo\-;-c;l~Y at:· r:~ L:Q):iIJ.Lll~l~ F:tGl1l~OS 1.)c~~~,0(1 t1l}Orl tTTO stc,~-C:(~~; O~~ ~ · 7[~ .t:~}:lj.!1.r; 
[~l"'C in. 't:ll(:3 aeCor~11)[d1.:lillC d.2.t;c: S1.1oct. 'Jc~sJlirr[: t:estD ()J::-~O il1 pl~ogl'":ess 
LTj7 =:oist,or COIlc-cn,l-t;l·[lt;O:'~ o.:-lcl by \-Je~~t;cl~11 lIt.1Cll:L:-~c:_:~l CO:~-H~ l)ffi-l:l. 

1. D:cill 
FroD uell 

r:. ,.;' 
...... /..:.. 

}Jl"l-O cos~; il'lG 
u -~mll 



3 

Sourcos continuod 

2. Drill 'lOll on T2'li btl ID.nc1s south of Section 13 O,.n.:1 pl"1np 
i.'7at02.1 to SClZ1D D' ant A \J811 loc::;ted lJithin a m .... 1 e, 0''> t~lo of' ~ .,. .t._ .;...:: -. j; - - ~ 

[;;C"tJ..o:rl 18 "i.'lOlilCl have e. shor'Cc::' pipe 1i1:10 dir:;ti::ltLC(;l [l.nG louer 
punpinc hoad than one noar 7'1'-': cln!e~l 66. It ;-r111 he neCOBSo.:ey to 
SCctlI~CO d.rill-711[: l)err.li-t 0l1r.1 Iji~)e li11C 1~i[311t .. oi~---1r'1Uy f!~olTI. tIle T:'7ibe 
Ck~~} ~tl1e c.lUUl.c-e 01~ f~~l1d~rlG \..-~ {JiG -,~}ell is 1?erl0te. Tlll~ is 110t 
1'" (;COTlTYi1ded • 

3. I-I~lul 1m.tel~ fr'-C?!J o:~¥r stillS 'foJ_l.S ';f~licl1 }1~X'i;.rC; lO~l(linc 0...t.ld yt.l1:1pil1g 
facilitios. The noal"'est ,':;orD:'ce -of ·tJater is Houcl:~_.eic'~lt. niles bv 
high\JUY f'l~on DLD.."'ntuC';ter Hush ~;toz'e. The \Tells at itOliCl: oolong to 
the ~~Dllta 1"0 Hailroad 'UllaGe 8.~,.re?;2.ce ChD.1"C0 foX' \JG.ter is 5O¢ per 
t11onsD.l."1.c1 go.2..1ons. After m: -j,l"i tiel storage 0.1' 50,000 gallons, 
cl('.ily reqv.il"r;Gnts should not 0::C00<1 5 000 go..llons. TrPllrers rOT 
contract uuter haul inc ::ay be o.vt.~ilai::&e in tlla HOi.1ck-Char.:bers 
but tlD.s 1ms not been invcstiGo.tc(l. Ii' adocmo..te \.m.tor Ca.,TU:10t 
devolopcd :Lrl B:"'J.' nti.mtor Hash on Eloction 18, • tl,.is nethod is 
-;'"'0 "'o;-'~··'-e· y,.l .r)rl ... _ .... ~ ..... _ · ...;....L,L.1v ........ 

'area. 
be 

Lr• Levolop '.Jute:.'" 110':'U' S::-'.LQ pl;:;.zlt by shallou dug 'dOll s C.1lrt col-
lection gctl:::"ories. Si:rl1: 811,, ' lou sllCifts throuGh the o..lluvial fill 
to ';Jec1rocl: and cut collecti2,l[ ;)[113"1 ~1~:;. ;,)uch ,::;11,,'.110\,.7 .. ;rells or tost 
pit·.s 2~la~1 1)0 GUill: to CtOptl18 of 25 35 ~(o,et ,,:TItl1 s .. ir.1I)le equipDont, 
usirJ.g Indiml labor, at 2. 10".! cost. Collection galleries hold" ng 2000 
-3,000 [5£.8.10::.-:s or \JQtcr1.Jill Dl'ovidc .storD.ge~ oven thonOl the :flOir; 
is 1.osB t;haIl 3 Gpr:-;. The CtuG ~7Gll a t tho old StOl~8 Llay be Llsed if' 
cleaned out al"ld the lini i1g r cp2.irod. 

Tentuti ve locations for \iol1s 
r1up, 'i:J"1.~.~1_ 0zt1'tTI[Ltetl cleptl1s -cc: "Dod:r'ocl:. 
3 gp1l1 IT..L . ..Ll 's-upply [;u.fi~iciont -~-7i:ltGr:to:r' 
is exercised in :E'ecl~:in-;ng 'uo..ter. 

nrc shm:JE or, the 2QQ -scale 
One OJ..'> tllO ii!clls yielding 

n plant, pl"'ovidir~ diligence 

It is recorJDendod t~,-c~t test 11e115 be sunl: as soon as 
possiblo. 

l1ATER STORAGE 

l ,.1,tl+C .... _· r~';'v: or~'r::e of nt least f,O 000 r"e-i 1 -')1, <': .s110L11 d be l _ \.I - - -to- -- ,.., .t;,..) .. ----', ._ ....... .-.. 

proviclod. The cheupest method "iill be ['1 dUg tD.L."1l: ,,,.i th OIl. 'impervious 
., -il'W1f;. T[:rJ:w<3.Y be e:::c2.V"1ted by bt1l1-dozc:r 01' [JCI'ct'Der bnt. should 
be nal"l"Ol! ::::.;:.~J deep to reduce evaporc.tion loss. Koroscn..l sheets, 
"'1""'-u:"'qc· J"·'~ .. r't::; i"'>"' .•. ,.7 P 'IT' ('..r.rv·h···~ nh ,.~TI '·"-'''''1"·-0 n:n 6""'~cr'1_lO·_'lt· l_·i· ..... _."tng D"-d=J "\_-fi ~.i.~.i t 1:"':':"_ , LrUJ.. '-. . : o....!. V. .....> ............ "'Vv.,.,-........... v...:...~, lr-i..l. ____ .. . ,J. ........ :..: ... ~- \;j _ ... \,.j;-__ - - ..... 

tl'18 Cl1C:Ul)Oc.; t or tIle ~;.!C.i..tel~ p:'oof fnl)r,ics. 
EXC2.vati'oIl all.cl lir~-r· · of [;.tol'[Ige ~nll1: ::.~11(;1)llJ -OC iri adv8lj.cO 

of uel1 develop:~lcrt . 

TIle vJest, holl' 00;" ;:jeC'Gl0n 18 i.ii til tvlO propo;.; cd plorit c:i tC£l 
G..r_~.L1 loc,uti-orl :COI' a .. tr-nel: l~OD_d ~f~ sl'lO"Wl1 011 ~tl1e FtCC01 -.·~DC~1.'l-i 1-:[; 200--scalc 
Pl-ir!.t" The plnnt si too nrc r-:al)pcdin gl~e~lte:r dctc.il ~Ti the 50-sca.1e 
1)1")""7 't'1tz· • 

- 3 
Jia..t.,.ar SotU"·cos - continued 

2. Dri.ll 1101.1 O"JJ 'Tri br! 1 l::;~rlds sorrtll -of SoctioIl 18 £tl"lci plTr.lp 

\'k~tGr to scmd nlant. A \.Joll loc(~~tecl 'uithin a clIo Or' ti.10 of' 
~ .. -., - . - ... - -
E)c't~on 18 i:lOulCl have 8. shorter ripe line cH~,tQn.co DllG lover 
punpinc; hond than one nenr lIich\:J8{,7 66. It vill be nece~,sary to 
S-OClJ-ro drill 'i ~rlC TJe:erJ.it Dl.'l[1 DJ..~·:~ e li11e :pi[~llt~ .. oi.~-1.:my fl~om tIle Tribe 
ffi'l(1 ~G11e cl1ll11.ce of r~~.J:1d=.J:1g 0 .. 1)iG \JE'~ll is l>terlote. Tl1.i·s is 110t 
1'" oCOT,r',11d 01.1 • 

3. II~lul l1UtCl~ .f::ODl o::--r Sti11~C; \~leI.l.S l EJ.ic11 112:-ve lOD.cli!lC LL.~d 1JLU'Jui:t1C:: 
fncilities. The noal"'ost;';ouJ?ce of 'uator is Houcl':, eiGht niles - by- ~ 
higlnmy f'l' OE Dtr.:'l1.tuc"tor Hush Eto:re;; 'Tho "i.mllD o.:'cHouck belong to 
tho ~~UYlta 1"0 Hrd lroc..d 'tIhoGe D.ve:".'2.ce ch[,:1.~Ge foX' \ :c.tor is 50¢ per 
thoUGD.:."1d c.:;o.2.10ns. luter em i'YitieJ. [storaGe of 50,000 gallons, 
d :::.ily reql1-irr:Gnts should not exceod 5.f000 gallons.T:nikers ror 
contract Hater hc:.u.l "i ':"1[; r:1Uy be nV2.ilab.L.o in the Houck-Chaubers area 
out tlD.s l"1..1.s not been inYcstiGcd:ecl. Ii' adeCiLla.te i.TD.ter car:..D.ot be 
developed in n:"'.l"nt1mter Uash on Soction 18, -this Lathod J.S 
rocoIJJ.: .. le:nded. 

4-. I/Bvolop i-Jatcl" 1.."lC~U"" SC:.LG.. plctJ.Tt by shC'~llou dug \l01 is C:.tld col-
lection g~~1::'...8ries . SirJ: shc~::"lou sl::.ctf'ts thl"'ouc;h the alluvial fill 
to \)odrock o..:nc1 cut collecti::"1G bas'i ,'1::,. ; .. .. :uch ;::hc:l.llOii;- 'I .. mlls or tost 
pi'!;s ;:::ay be GUill:: to depths of 25 - 3S foet \:1 th simple equip'l"1ont, 
usir~ 121diml :Labor, nt 2.. J.0'U cost. Collection galleries holdi ng 2000 
-3,,000 gallons of \mter'liill n::,ovido s't.orD.Go, oven thOUGh the :['10'\"7 
is 1,oss i~11ft!l 3 8pm. TIle c1uG ~:TGl i tit t.~110 c1l.:1 3JGO:~G I~la~l be Llsed if 
cleanod out and the 1"i71411g repaired. 

TOl1tati ve Ioea tions for \io1ls arc sho't'Jl-~ on -C1..10 2QQ -scale 
nup, '.Ii ~~1_ 0,Stlro.c::.ted depths "GG J od:coc1;: . One 01~ tuo \!Clls yield';ng 
3 gpn \1J....LL SUDDlv cuf'ficicmt '.?LetOI' :ror [iL plant, p!'ovidir..g diligence 
'1 ~ ·e::.o' .'1"'>. c::"' ,~ O" '· L~l. 4n- ;'''0 cl -, ~ ,~; ""I ,...,. • F ' J.. "'.,... .,c..._ __ ~ L-.. .J.... _ ~ ,- .' o::.....;...L_._' _ I .!.t:;) ~· ;! ~0t;;;,,:... 

It; is reconDondod tL:~t to.'.:;"c \lc11s be sunl: as soon as 
possible. 

UATER STOlli\GE 

Tho vJG.st, half o~r ;)8C\'::Wll 18 1ii til -CvJO propo;-,;ed nlQlJ.t ci to::; 
[tr~L1 J .. oc.a~t:;i:o'!l :Cor a ·t;r"ucl: I'o~d i!:~ Sl10tJl1 011 '~tl1e n.c.co'Y · ; U[,.;1!·':r~ 'r-' r 200-scnle 
p:r."iint. The plant si tee are ~ :al)pod';D. g:l."G(1tGl" c1ctc:..il··~:ci. ~th~O 5'O-sca..lc 
l)"'i,,) ·"~ 1'l..!-. (:,. 
J. "'" ...I..!...v",:;. 



HOAD - COTl tirlL10c1 

Si.to fi 1~ H is a(~ce2[;i1~;lo T.e; ~~: lle COLll: t)i rond; :..s equi­
';cl:G :(lo-:t~rt;ll [lI la. S()lJ:t·11 ~d; ectio11 lirlC1$, cctuaJ..izill[: "CllC 

112.11..1 fl""SOlIl 88.11;::: ~J ':l ts a1~ eiJGI10I~ Cll(l oi~ t~lle ~c;ction; -t:·l1C Q!~ea is 
OI)CtIl c.1I}j, ~tl-1C fl-D~i~~:. S.l: l)C)~tt~O!~l o:~· -tIle L~l.0I}es S 'P(: 2JJ()\JC lli[~l1. 

~~' ito n ~j H llD .. ::!; ~: te8r)el~ 8101):(;5 ''"btlt its locr£:t:.:L()Yl 11CCl.r ·~: · ;.c' 
sectio:~~ ~L:tTiC ;-}"i:Ll :'~o(r:~~ir~e :le c2~l:/ Oi10-11QIZ L:ile rl01~e t:':CC~I1Gr}C)~~~~t 
t:'~LTcl: :.~or~·:l -_..:1. t~o ti l~ n. Tl"lC- tC:->l--'['lirl if..~ :~'O ll[~:tiOl~, 8i to 
Pr:·BIJUI-"U tier'}. 2.1":0 ~:~=il.lcl": :eo c!.cl corlZ; t~l: tlc~tiorl -\11J,..1 1)0 !~101"lC e;:pc.2:_si -;/"(; 
t~' ... :::m 011 ~t[lO OT~l18:~ site. luso t110 fla't 011 \711icll 'CX1C pl-ml.t; \2'CiL~lc1 
DC; lo-c~1.tod is "tl-lrce 1~8et 1)01011 11ig11 \lnter DUl~l:. 

{ ~ -l-'-" 1 ' 1 1 COO:~ rr (~ri ·l +'1-1 ~"(l 01: ,;-,>,('"\"1" o f- [1.e"ction , 8 iI~ r~r)ectc l:1 

1)oth smt~;L'~:f·t~I:it]~~~;-\~;i'c<';:titI:od:--'IIo ;IiJ.l bc I'ein~t2nt to crC:21t 
a gl~Olllld le ~~~. ~~ c OIl ~: i t(; HI) H dL1G to tIle g~eea.Jcel~ clisat.f1r1cc~ f:)OL'~ tIle 
COL1,rlty I~oad ~.:rlct t ,o i t~D bcillL~ l1rl[lC:I"3 l.Tc:.ter C1Ul~i!lC 1"'J .. 000s . [;j.te f' '[!.J,.tf 

"1' ~ CI _!:1-t·t ~ "f~0+-'''''''\: <{"'O 1"\ -'; l1 ;.,- .! "~~ 1""' ""j "r!.""J.O· t: •. m .. '.: ::;. _, O.~r:-,i··. inIl e~1~.?.:._-7_.'"(1.efl-_" __ "LJ .;,;)l,...;. ..l..'-"_r....,~'-. vU_t;..1 v .. :.-:..,.... .. . _ ... " ... ... _ 1..) _ _ , '0. _ \; ...... _ "," __ >....;r_ ..... ~___ _ __ ~ __ ..... 

fOl~ tIle ITe '~T l~c:':ico TI:L[;11,~~j[1:7 ~O epa:~ ~Grler:,t :rOl~ seveI·ul yGaI~S, g[~VO 
valL1Ctblo C~[]r.:~i~-t[1~" lC e :1 .. 11 locc~tirl[; tIle l)l~Ol)()sc·d t:ctlck l~oad al':ll 
pJ..r~1J.t s1 te 's tr Illn~][lUcll c1r~ 118 }.lEiS so'erl I~LL~·nt1-"E~t-e:~ l'1nsll :1.11 floclc1 
0 11 11Ll, er'Oll,S OCCLlSi():n"~~ i·t \l~)rlld 1JO \ 'rise 'CO COTlSic.lel"l llis 1~eCO~·_'='j82.··ld o .. tiOl"l.s. 

l~II'. ·~ill tIl 11as 1~ecltlef~"l-;(~(1 c.'~ Gl".~OI~t curve 
o<~ ~cl"le ·tr~L1(~1: :-")o [~c1 m :_Q ~cl1e ,COL1l1:ty I~08.d ,. I'l~ 

S11()I~i.~ cLtL"ve '!1r :~llJ" CL~11;:~G t:l'18 .)c:~u.cl: d:::lii Tv"er at~o 

IIo i s a[;:z:'~o eDJ)J_e to 
a -;Till be clo ;::; ed 

l~; idle .. 

·~ .'· : l)irl: .. Ol'i. t.: ':'L ·C c~ 
red. lIce speed C:l.J.:t ~Tlll 
2.. CC~ ·~tl(~ Sl.lm~cl "b'Llt: 

/' 1 ,-~ .., ••... -1 "';"'\ 1 ~ .. , -.,-. .4.-
;..~ t.-.W.. ..i.U l.J..!-,-:..i..:... \.; 

5LUJ.IJlc~; 0:2 [:;DJ.ld f~C;C;=l (li:~~i-'e rE-;11t plclCCS a n00-v.e DL1:..~rl~G\1Q~o:4 1'12.81: 
'\](; :. '8 co=f~J.e c·tcd ;Jl~~(J 100 POLU1QS ~5er:~·t tc; I·:r. r1 .11.. ~]tol1.8, C1.lIDlbf EI:C: i21001-"'l, 
Do -1 t"":t ;"" r::;.'~ C "" I' e ~1-d--:~.-:" "';'~r~"7;' '~Oi":~1'j ~'·n ~· 1 170"r'';'~ ,.J....,~'l";.) I".;l I_t TJ.ti_--} p·£.r~~ _1~O_;-) -~ J'-''''''_'.'. ne· ""'_,: ~e ~':-v· ., •• : _Uu~, ,.j.. v ... \:;; __ :,..;_~t..rV".l. u- -~-l"'I...-""v·' .it. -'- V L.I-w .. ~ .L .... ~, _ _ "'_. _ __ "-- ....... _ .......... __ 

-co l'":lc.l:o ~3r::.' c: :_, ll£~t ~;;r)eci~ej .. c~:.t,icj:c .. ~~ c c:-~ l,e =·::.ct~lc. J~:Q.borv.t(j~·:r~ ~c0~r'c~~ 
1:~ril:L Dl :_'~O i)o ~ .~~:(Je on \-j[L~.:lA~j .. J1C~ o('ll-~:.tl)r:l(;Irt. 

;I'110 O-;. tel1s --IlJ~,ir1-C) :L~; Gl2.. !~~s C():: -;.z)~11~.~: 8 de"t/'clorx'.:;d ~ .. 8C:-2 , . 1J ~):":lC 
Llf~c.lt:2.rle f~():'"J :i."' G~.l()i.r:'LllG cla:; CIl.:: sc):ft 7~ ~o..teri[J.. i~I~OI..: ::; i1j.- C[:~ ;:; 8l1(t~: 11 ;l l-le 
r; ;:;:-:)r~1)1)Cl~ OI' [L ·~"::l":L tiO:Cl L1L1cllirlc 2S r:~ .:::ntli~c.ctL"C.:~ oll." tlll.·tlel~ l:~c;c~·l. ~·j e, 0:: 
t l."lO lIc;st:C:Ct1. :, .. CiC}_liI1C;J:~? (~()l::-I),c~:cy. ;'~J. lOO,-po tJ.r~d S3.Z~:I}lG l~LC;.G 1)0011 =8:~_-t 
t11(;iI~ ~~tll'l r~:~2~: :. c:L ;::: (!O ~ce8tj .. :rl ~·: l[1.1Jo :~cl.t.: for .JcDsti:l: ~r:' tho t-,I 'H] 
t:'~~ttl~i tioYl :~ :.';.~: .. cl) ~~ !10 ~>.1~i::l -fi S(~I~ i:: 11 cl2.ssifiGl~. 

" ('". 
(. .... \...;; 

i,;·iaSd.:.-,j 11g 

00()11 

o LltliIIC ,,: .~-. 'i+ 
'a~_.;'\,... .. v 

.: .10 /',-...1 O"r .. ~Pl :O -_I j'''0-_(1_ 1,i.rer:rT~.s (~O~""1T''')~': ''r' · r "je,.'n--rre·-p C~cJlol~c:..do tlD .. ::.; :'.:a t.le 
..i.. __ v\J_ ..... u ...... 1.., - ----- ....... z:-c.. ....... "'-ti'.....,--'-"'-, . 

so"'"\tel"'~fll r.10iDtLIrC c1c., te-rL~ir~[ttions orl .J(;lle disc.llc .. r ee 1JI~oduct fl"'Orl 
a."'1 Al:ins spiral. classifier. Thithr testsshoHl95; :' 21~'; 1:loistnre 
on Burntimter ';ash SUlla. Heap dl' c;.inago reduces thi s fiCt.lT'G to about 
9% Doistul'e in 2Li- houl:' s to 1!-8 hours, after \iTL.ieb. it drys ;:~J.o\T1y. BSO 

_ lr _ 

- COlltirlLl0d 

~~i.te H jj. H i;5 accessi1Jlo tC) tIle COL1.r:t;7 roo.d; is ecrui­
cl :L SJCL1ITt f"l"'O:~l tJ1C :n.cl~C' tIl [lIl·:1 SCi L~:tlk ~,~ ec-tio:1 lillC1 s, cc!."ualizjJJ.[: .lCllC 

112 11.1 fT-OTIl SD.l1C1 pit;: f11~ oj .. t-;llC~I~ oXlcl~o:t" .. tile s ection; t .1:s.c a!~c G. is 
o I) OIl 0l1d. t.I"lC ll-ni~~~ 0,"[ -;";116: 1)C) -t t:·OLl o:~· ~tllC ;31(}I)Gf~ al-;(~ eJ)ovc 11i[~11. 
\.':cti:, CJ'I~lfJ\T(:10 

L·~' i t(: n ~3 u 11~4S ::.~te8rjez.";) s lOlJ:Os"bLlt it s locn:t:ic.)11 11Crl.r v ; -~_c 
sBct:Lo:~i ~Liric -;~·.:i=L.J_ __ ·:.:~ir~e :lJ3 [~"2")1:y' Ol10-11nlf L:i18 IJ.OT~e t:C &lr;IJo :~~·t 
t:'''L~.cl: 2:)c)r~,:1 ... it;c H l<.. ft. Tl-l'S -tc::)l~Qil-i i~; :,·'oUf~:1lCl~, cite 
P~Bl)QI~Q tiOl;. (::.1":[1 -~~lltlC2·: l~oe.(l C0112; t~J.: L1C·t :io!: \liJ_l 1)0 Ll01'"JO GJ::no2:.:.si -'}'e 

t~~.:. ::'1.!1 OIl ~t l-~o O~GllG:1 site. ilir;o tlrG .f12:.·t Ol-j, \111icll 'crlc pl'ill1.:C1:';C~ U_LCi 

bt: 'lo'c['ltocl is i.~l1reo :r eet 1)010\;; lligl1 lInter 8 0.]21: • 

. t:+ r :: i · i "1 G-'·":::· 1T (~l""'~) ~}"'1'1 l""'(i O"!'i1 ~.~j(J_'. ~ o_t' ..... f ) ,-., 'nt1 ..-."'"'" 1 0° ;_1'.·~ ~,: -!-_',·e~t.(~(1!, ...... Vi... ....... .. J.. I .. ) _ ,;... \',..'..:.1"","",v","_, l., _., ..... __ . • .. st.;: v ~ __ !J~i. _, _ __ ~"... ~_ 

t)otll smtc;s C~:·tcI:t ti: ·:.o~/ \.re~~~c! S·; tfl::oa. lI8 \-;i~Ll be :eelnc ·'t~rrlt to C:::~:lt 
a gl"olil1C1 le2.~~c OIl ~~'~i teo ttJJ if dn.o to tlie g :pca.lCG1""J (lis't~['U1CC1 .f::~OL'~ t llC 
Co Ll11ty- road CJ.lci ~to i t~~~: bc~ ill[~: Lltl[}c~r "r~![~ter rlul")irlg fJ~oc)ds. r')ite f1 l:. tf 

is s,o.:"cisfo .. ctO=''':i -to 11ir1. • CL'~i ·tll , 'trlTo -trr1 ~.: a loc2t~ioll e:1c·~Lr:.ec:r 
:Lo:r t11c rTe;! l ~c:,:ico J-I5_ [;lr~ILl:7 lJ epr)¥:~ -tI]'Gl':,t :fOl~ seve:'ul jr8al~S, g[~VD 
'lulLl[Lblo QS ~~j .. ~-t['';.~·lC C ill lc}cc:.tirl[~~ tIle I)l~Ol~)osc-d t~"'tlC1.-~ }:oad arid. 
IJla.YJ.t 81 tC!J II! I:1ClSLll1Cll L1[.~ 11e ~las seeXl JJLL~nt1-:Ja·te:~ 112::;11 i11 flOC1Q 
011 11Ll , er'o t1D OC:CC:tS iO:rl~; i t~ llfJrLld 1)0 '\}is e -co cc):rlsiclel~ llis reco:'_£1Dl·'ldD"tioli.S .. 

1~I11 . ::.;I1i tIl llas reotle[~t:(~(l a Gt~OI'lt curve C:.'tl -t J lC ~i Tlto:.'": 32 c·: ior:. 
o i ll t~11e ·t:eLl(;l: ro[~c1 D..l~~Q t~11G COLll'1.t:y I~oad ,. Ii~ J.. ~~ 11is '~:-:l)irl:j~ori t.: . .:.r~:c c:;. 
sJ.J.o::~t CLr~"\l'C: "t :;rilJ~ CQ.1.1::;;0 ·tLLe t::~iv1cl: a2:1 i vcr i.~o l'iod.lICC speed D.l iC -;rlll 
IGGSCl1 tr[L~~i~j .. c 1'lt.1z c. :::.~~1 ~ llo i s \l[j?O,e oJ)J..e to 8~ c c~ ·:tle gilC:.l":lj ~Jut 
\Jan-c EJE1 rt::" C}~'1S r~ L:e.te '\ _;~J.icl1 \·r111 1:)6 clof:> ec1 \z},'len t~·~Le [~[li}.ci I)lc~rlt 
lC' idlo" 

Dn.r:1Jl -c[~ o:l' smld fI~otl (li=~f'G:r#E;11t pl.a ces aDove DLll"'rlt;\1o.~O:) 1=1c.sll 
\ ·J8:,"8 co=r~J. ecte(l [Jr~(1 100 pOL1l1aS sel-:.~t tCi I:r . f; .ll. [itOI10, Chmlh.f Er:[;il100r, 
Dc·1 ~":I i-.p, ~") CO" ; C~'r"!i--:~ -r::·\~'·r<"n CO':""';-'"f ~Y; "t- i" 1fo~(")~'-. "'\·.: r~":'J ~·) e T_'.l.r1-_: ~_.r::_ ~ _1~O_i:') .ql~"'_"."-I~ e· _'f1 '[.e~-v· :": --.v 1J _ _ ~ .1._ ... t.:.;; ...... ...:;_ L.o, 1.,.t:....J.J. . :"':'':'1-f...;..,;.."J'' _ _ .... \;/ Wlo-ti.t.. _ , ... __ _ ...... _ "- '-" _ v _ _ _ __ 

to r:lLll:e 2l::"~ C' t: ~]I)e(;i~Cjw Ctlticj:::~; c c~~~ be :·~;.c .. ctc. }~.: cLbol~D~ ·t(j:~:] t:G~: ·t~~ 
\ ri l :L [;~l ~'~o 1.)0 :. ,;c~(l (; OIl "; .. J~:L;:l-}.:Ln[~ Olll.-.. i})LJc;J:r'c. 

lT1l0 O -~,~'e:rls-IlJ .. i.lICrir.: Glf~E;s C~():' - :.r;21~-:": ~ ~.:.C:. 8 je"t7clo:pc::Q ~. __ SC:" ; , ~J;)i:::1C 

1'..laCl ~~rle :fo:' l"'G~ .l{)\.Tj_Ilg Cl~1:7 ~::r~:1 sof"lt Y' ~o.teri[~].. ~eI'OI..: ::j il:Lcr~ ;=~t:!1i.CL2: . '~l'le 
E c::lrL1)1)cl'~ Ol' '[L '~ "~::,"i t :t011 L1L1 C-l1.i11C is rl~:nlJ.i.~2..c tL~~ c;d ., tlllLlel~ l:~ C:C~'l ~j e, '):1 
t }:lO -t1C:-St:CIt l'1. :, .. Qc}.lil'lC}:C27 (;()I:~:.!J £:L:C~~7 . j~~ lOO,-pC;LTI.-~(l SC12::1)10 1~L~;.3 (.)801:"1 :=-;C-:-::.·t 
t11eiI~ ~; D..l1 rl:-··2~·, ;. c:L ;,~~ co t:.eGtiIl~-,~ 1:::i.1J()2'l[rt for -tcSti:'1: 't.t2. th . .!c.lHJ 
r,;,. -tt-r:. i~tiorl ~~';.c~cl 'l "~ rIC C::llll fi S(!l~ClJ clc .. ssifier. 

~30t11 Deist~cl" Ll:~{l ~--reE.~t~oJ.."111 1 -.:; ~:cl:'inc:'")27 112.Ve 1JC()11 [':.. ;:·,1'~c~ ·:1 
QU.icl<l:/ [18 I)()s- ::;5_ble DIld. 0_:.e:~_:") ~Cl)O~t ~~ \:r1.l1 OLltliIHJ 

o.:'.-.. Ct ,~: C:r'COTi "!~lC e (J. L: ~llJr.lo r:t 11:1.3_J .. 1)0 r"'o'-lLl.:Ll-'CU. 

, , 
-:.J. "": 'l: .... ~_ ..... '-' .. v 



5 

tlle tlc) i~~ ~tu.rc ill. t.;I'lc SP::"l~cLJ.. 

5~":; \~"'.l -ell COI130-C1 t:~(}Xlt 
-;1c.ter ::CCC\tCI·j~. 

I)1'# e 1 ir'd.I1.flr;{ e 5 t~ irl~:' t as on (lr~tirlg e q 1.1.i pT ~~crl t ll[~\r C 
::-·0 (;e :L \!G(] }~l")orl Li21l:-Bol ~t, ColOJ~[i.d () IrC!Il l10::1:2 COI:~)a:o,:r, 
Cj~1f:l ;.it ,Qrl(l~ITtl -:: ·~tGel COl::P2-::l. 

been 
llc~dE3 on 

7118 cICvJ7 :eli-llC- (;~J c:."'~:rtQ(1 o:t :j{~:..rlL1G:"s b~~ IJ .. MD[~ i:O~·I)C)I)rt ·tio~:l 
C L-C1 "t2 ·110c1, l)::~od Llc;"t:1 .. 0:r: -i .~.. k:-C Dl")ua:7 3i c-u'1..c1 :redilcc:(~~_ ~ ... ~~·le ';_ -70J_~~:i:.~ [~ 2?C)l-CO. 

J .. ~c r~cl..:l be . '{J-G 8i1)J_o t:tO 0 btu"! ~1 O[~ L:iIJI~~e.Yit :eI'on t;110r.:l 1 -01-' l~OD .. d lJllilclill@ 
e~.ri(l IJJ_ar.l.t: s,i to prepn.:..~t.tiOI1. 

A Ped,: centrifugal 
clnssif1er product 

l::rlcllinc ~d"ill ::~e(ll1Ce 
fron 2jS~ dO'1.,m to t;.;,~ 

5 

I)1'~e'':; r,-"·i ~.~ "~-P\r 8rrtirlL": to s on (lrJrir1f; e q. tLipT~.CL~t 112.,\70 1)(;.011 
:'(J(:e:L veil 'f;~r:.l:"'Li~ll:-DGl t ~ ColO}:nQo 120n l-io:::l-:s COL~XUj.y , 
Cl1f:i ~-] tctlJLlC~tl "::~tocl CO~::P2::/. 

_c we r':cl..':l be 
eJ:~-i(l I}J_m:.1.t 

I)I~odt.IC .. t:1 .. 0I·: :.:.: Fcbl'l;llS~2.~3T [:.1:'1·:1. reclflc e:6_ 
."'.' {) s si'l:)J_-c ~co -0 'btfl-7 1} Of~ l.:LiIJI:lCYi"t :el"lOI1 .1C1101:l 

son 



DATA SL~. - WELL - . 
Drilled Well on Section 18, 
BU!'nt\~m t .er ~lash. 
Collar Elevation 
Denth 
CaS1 ,11g 

¥!atcr 
J1..$'Qa 

le"V~1 

T 29 E. of 

2-i Paci£ic deep Cheal: vcl VB 123 f bele,,[ collG.I'. 

3et pU!2p "in lrolJ.. Fetn.'l..1al'Y 16, 1958 . Pur::ped 1"ebl'UD.l'Y 17, 1958 
\-JatGr level at lro t. r:an pm:.lP 3 !:lin1i!.tes a:n,d ptD.led vJell to 
200 t Q Let '\1'011 :fill Up Dlld pUD.ped dO~dn aga:Ln. Continued 

interr~!ittcnt pur;1pil1G .. 

Water ~1tlS r,,~eastL~e'c1 OJ7 cont~erlt~~ 
di.:rrerence ,1 Yl 1;TateJ.:' olcVLltion . 

01~ ca.-sing loss 1)m',1p t -tIDiJ:lg 
Cn.lcu.lated VO.Ll1tlG of casi.."1L 
nG,ri'oot of .. llQl .. e • . 

Build IIp is Ii'oot DCI' LUnute; average flow is 2-* gallons 
of: -\JU tel"' ner ninute: 1111en 1IE:'")! 'Vias 'PllL,noc1 do'vm to 100 

feet belcnrcol1ar- the rate of il.-?lo"H icIUS sligllt:;.y Grouter thcii1 
JJor 'i7l1.nute until ;.mte1" J;'cuchod height of 75 f"oetbclm'l collD..:i: at 
pc~,i1:1.t i-c r "er:lairlOG at 1 ,t)b;ot per rninute ~ TI1G -c.n8~irlg i ,s 8.:i tiler 
fOl~.atc~ or 118.5 a.. holo as ~"rnter carl 1)-0 ll()ar·d rt.4u'"1ll1g U11til "che 
IBvcl reachor; 80 f balm! GollGI'. 

110 
1 foot 

"Thich 
PeT'­
ira.ter 

spra. 1\ tl~-1 Angtllur rlot~cl1 
10 fee"c :froD t1:1C encl t)f 

PU.1~p discho""z~ge UD-.5 c~~lcu.la~t(;cl at~ 2+5.-2.3, 
"t~rei-r ,~ 6'-0 defgree riotell, llU:S placed l.I~i t~he rlit;ch 
tl1.e a-iscr.~.ftrce £10[;0 .. 'lair rle~SLITe:.lcr~t tf"2..S 15. 'S} f~:t1.~Ll·orlz 
tho Seel)D.ge loss ;11 10 foot 'dae 29. 33 gp!tl~ 

per rr.ilJ.:ute; 

Zf:"0.1ons 

\¥,ater level !J;ca;:~u2'-co. 'Cd. th electrical device!) accura ( o to 

Calculnted contents of 
~-:i tIl ;-mter level at 40 

c4~ir.1..~ 
foct. 

Deep troll 
arid tubinr.;: 

p·urnp liUS ptiLlco 
l~·eplarced. 

IT C Dr llr:~l'1Jil 

vIall 
~ 

DATA. mw4ET. - WELLPillrPp·m 

Drilled ~Jell on Section 18, 
Burnt\Ja tar Wash 
Co/Jar Elevation 

?:r '" , 29 E. of' 

Denth 
CaS_"1 .ttG 

,il..$ea 
le~' 
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H2'. LesUe A. \.'JoOd, . ~. r.ice President 
il.rizona Ba.11corpolJa tion 
Dr-almI' 71 
Phoenix, Arizona 

P.O.Box 6lt12 
Phoen:b-;, Arizona 
February 6, 1958 

I am.a.'t'lc.losing heren-Ii th: 

1. The sum,ma.ry o.Ta conversation t::th Bob Jones, of' the 
Htlrl"Y E. Blood COll1pw-y, Los Angeles, Cniiforl1ia on January . 
2tl-th. 111~. Jones vl0ntinto cotlsidora.ble deta1l on the i'l'la.eilure 
sand s1 tuatiol1pertaining to Hn.1.liburton Dotrell Ul1a the: 
lU"'izona deposits. ITe is. very familia.r "lith the Situation, 
tallred quite franlCly butasked that he 1Jo.$ not quoted di:rectly. 
lam not nentio:ning his name in the mem oiid ·atl ]:lot sendir...g 
a copy to Del Fisher or JackBr()'~m. 

2. Copy of a latteri'm Peter Baleonb, ChHl'1i:>ers, Arizona 
dated FeuJ:'uo.ry 1, 195H} giving SOl..ne :'Lrf'orlJD.tio11 on Lothmunnts 
cur1"'c.nt operations. Ha.J.11burtol1 ha.s apparently stopped buyi.."1g 
sand fron Lothnann, ulich checks the iIrf'ormtion Brovn and 
I received in Deeamber, 1957 a.t LUbbock. 

3. Advertisement of bulk sand f'nllcturir..g plo.nt for sale 
in Texas.Ty 'iiiilliaat:; sent De the ad as an index of 'Used equip..rnent 
prices in Tex<?,s. 

l.r. 11odifiedflov,T sheet of proposed pro-cessing plant. 

5. !<iemo 011 capital cost of propos,ed plru.lt8.l1.d reco!JlDendations. 

1 am forvm.rding copies of items 2, ~ and, to 
Del Fisher andJacl:: Bl"O\Jn add I gave Jack a verbal account 
of DobJones'conversation. Atter reading tho documents 
you DllY 'vant to have a meeting .• 

Sincerely yours, 

\11m. P. Cra.:w"ford 

Ill'. LesUe At, Hood Vice P:eesident 
Arizona Ba.1J.corpora tion 
Dra.1KU." 71 
Phool1b-:, It1"'izona 

Dca!' 1-1:1'. Hood: 

P.O.Box 6412 
PhOell:ur, Arizona 
February 6, 1958 

1 aIil e..."1.closin,g hers\1i th: 

1. The sUl1lnary 0·1' a conversation 1r.th Bob Jones, of the 
Harry E. Blood Compw..y t Los luleeles, Cnl1f'orl1ia on Jantm.rY . 
2Ll"th. lu~. Jones ,rent into co:nsidOl"uble detail on the fl:Jactura 
sand s1 tuatiol1 pertaining to Hnlliburton Dowll and th.a 
l~izona deposits. He is very fc.l!liliar ",lith the situation, 
talked quite franlc1y butasked that he 1..1(1$ not quoted directly. 
I am not nontioning his nome in the mem OliO. .a.tl Xlot sendir..g 
a copy to Del Fisher or Je.ckBrown. 

2. Copy of a latteri'm Peter BalcoriD, Chrl.l'1i:>er s, Arizona 
dated Feb:r:-uary 1, 195Tl giving sorno ir£ormtiol1 on Lothmannts 
current operations.. Ut.Jliburton has apparently stol)ped buy1..'f1g 
sand Iron I.lothn~. . u:lich checks . the irrf'o1"!i'£l. tion Brmm. and 
I receive::1 in De , bel', 1957 at LUbbock. 

3. Advertisement of bull: sand fnncturing plant for sale 
in Texas.Ty 1!lillirun..e: sent De the ad as an index of' used equipment 
prices in TeJ:3.s. 

1 ... Eodified flOvT sheet of proposed processing plc.1llt. 

5. Nama on capital cost of propos,ed plant 8J.1.d recomnendations. 

I omf'orvro:ding copies of items 2, ~ ilr1d .~. to 
Del Fisher and Jo.cl= Bro\matld 19ae Jack a verbal account 
ofBobJonesteonverSD.tion. After reading tho documents 
youwuy \7ant · to have ameetin.g. 

Sillcerely yours, 



Henorandum Vl; Fracture Sand,s Januury 2·, vel Conversation 

Follo\dng is the S'lli3WaT"J of a conversation 
held on Ja.l1uary21r, 1958 at Corona Calforniaon the 
subject of fracture sand, firm l:1.l'3.I'I:ets, potential narkets, 
price per ton a.nd the o.dvisability of building a processing 
plant·. 

The speaker doe s not UOll t any direct quotes and 
is not naTltioned by na.E1e. He is veryfpp:iliur \.r.t th t..~e .fracture 
sand in the Apache County area an is keepingin close tough trl th 
the present situation. I oon a..1d that helo.10\lS almost as nuch 
about"U1e negotiations bet"vveen F1sBr, Lothman.l'l, F..alliburton 
nncl Dm-mll as they do. It lr.i..ll giveyou some insight but 
please regardit as confidential to protect 111m. 

" ___ vms cor.nected 'Hi th the Chambers snnd deal 
lli'1d helped ,,-lith t he Filet pL-mt. Vias really sorry men the deal 
blew up as tP..n.t area. is a good source of fracture sail. T:r'le 
Arizona sand.t if it is beneficiated on graded,can get the 
Fartrl.l1gton, New I Ieneo and VeT"~:tUtah mrkets. . ' . 

. tf If' you bad good sana. you could get ~fOO ~ _. 
2000 tOllS per month at Farmington right now and if' you hold 
t~e . price tlO\J!l you can pick up part of the SouthEast lIeu 
Henco and Hest Texas l':Rrl:et. -"Jl1D.t do I mean 'by price? 
ITom $5.50 to $6 .. 50 per ton at the plant - that t s Lot~.an:ru'~s 
trouble, he boosted the price out of reason. Oh sure, he came do"JD. 
but he l1ad&:an.d it diem 1 t set 1;lell. 

11_ ·Both companies ( Hal1.1.burton ail Dowell) are 
interested in the Arizna :x-md.They \mnt a sorce 'where they aren't 
dependent on the railroad; they 'lJan t good sand an,d a dependable 
source. You people J'1..ave1!J"everal conversations ~d.th both eOI2panies; 
youtve oade several trips to tall:. to them. I ImOlv they are 
intereste~j! that they 1!ant the sand but. they wa."'lt to B.ee sone action 

. and not t · ~.::. You get a plant going and you. vIill have the mar.ket. 
How dlb I 1mow'? nO"1 do I kilO"1 you \Ain'e in LubboeltJ tat Del. Fisher 
uas in Fa.rn.ington the first: parter the !lonth? Bu"t you ' canc!X quote 
00; Itd just dony it because Ican1t have ElY piptline blocked. 

t1 _ I t..lJ.inl: the. t California marlt;:et t-1i11 be good 
'boi'ore ~ong. Thoy have not done much sand. :traoing here but 
there are 2,600 ,,,ells thut are potential customers. So far the 
sand has been shipped 1..1'). bugs but ther ( Halliburton) has built 
t1JO buJk p~ants in the pact fa".:l months. The Califorr..ia. sand 
",Jill have to be coarse, wohavn·t any in "chis Sta.'tJeand the 
Arizona. sand t-Jill be good.. Has Lothnnn tried to sell the coarse 
:.mnd? Yes, but he vJOlJ.ted $10.00 per ton- didn't get to <first Dase. 

n __ you peoplekno'\,; vil1.a t you are doing but i'rOlD. . 
my virnvpoi.."1t I ~ul.d urge you to put up a plant and get it up 
soon. Do a. good job ofbeheficiatiI1C o.."1d sere ef\..ing and you Cal1 sell 
the sa.."1.d. But do. , t ·uo.i t too long. b110\1 the boys a II ttJ.e action 
D...'1d you'll get results. 

It I heard Lothnann had offered 'to sell and that Fisher 
tIUS '¥1ai ting to r;ee ho\{ his 'later exploration comes out. In my 
ope inion you would be foolish to buy on old plant at a high 
figm.'"e. If' you\rorl: it, you are nonetter orf than LothmanrJ. ; 
if you move! t to Burntim. tar you have an old p~ant· he has 
Doney and can put up a good plant on your money. If' the ground 

Hemorandum Vl; Fracture Sand,s Januury 2·, v:!,l Conversatiop 

Follo\dng is the SlliJDaT"J of a conversation 
held on Ja..l1uary21r, 1958 at Corona Calforniaon the 
subject of fracture, sand, firm marl:ets., potential narkets, 
price per ton and the advisability of building a processing 
plant·. 

The speaker doe s not vian t any direct quotes and 
is not 1:10...'I1.tioned by l1a.Be. He is veryfp111:ilio.r \.r.t th t..~e fracture 
sand in the Apache County area an is keepingin c~ose tough 'tid th 
the present situation. I 0011 add that 11e}0.10\[S almost as fauch 
about the negotiations bet't'leen F1sBr, Lothme.l1_l'J., Halliburton 
nnc1 Dm·mll as they do. It \1ill giveyou s ome insight but 
please regardit as confidential to protect 111m. 

"--- ,v.TO.S cOI'J1ected vTi th the Chambers snnd deal. 
ll:'1d helped ".Ii th t he Filet pL-mt. '(las :really s orry \hen the deal 
blew up as tP..at area. is a good source , of fracture sail. Th.e 
Arizona sand.t if it is beneficiated on graded,can get the 
Farmil1gton, New Hexico and VeT"~,Utah mrkets. . , 

, tf If' you bad good sana. you could get ~fOO ~ .. 
2000 tOllS per month at Farmington rightxlOW and if' you hold 
t~e ,priee clot1.t'l you can pickup part of the SouthEast Ueu 
lIen co and "-lest Texas nfirl:et • • -\Jhat do I mean 'by price? 
ITom $5.50 to $6.50 per ton at the plant - tbnt t s Loth.T:'l1lllll1'~s 
trouble, he boosted the price out of reason. Oh sure, he came dm,m 
but he had~d it diem 1 t set ,.lell. 

11_ ,Both companies ( Hal1.1.burton ali Dowell) are 
intel"ested in the Arizna :X'Uld.They \m.nt a sorce where they aren't 
dependent on the railroad; they ' Jan t good sand and a dependable 
source. You people i'..ave1!t'everal cOl1ver!l~ations ~\.;i th both cOI2panies; 
youtve no.de several. trips to tall:. to them. I Imow they are 
intereste~ji tha~ they 1!ant the sru.,ldbut, theYlln..."'lt to S, ee some action 

,and not t :. :Lou get a plant gOJ.ngand you, vdll have the mar.ket. 
HOW, ' dd) I , lmO'W? nO"l, do I 0,10"1 yoU, 'ii1a~~'e in LUbbOCk, 1 tht De,' J. Fisher 
uas in Pam) ngton the first part of the month? Bu"t you ' canc!:t quote 
me; I Jd just deny it because Icantt have r:l.Y piptllne blocked. 

t1 _ I t:.'1inl: the. t Cal:tfornia. marltet "rl.11 be good 
'boi'ore ~ong. They have not dor..e much sand :tracing here but 
there are 2,600 \'1ells thnt are potential customers. So far the 
sand has been shipped 1..'1 bugs but they ( Halliburton) has built 
t\ro btL! k plants in the pact :fe,., months. The CalifoTr...ia sand 
tJill have to be coarse, wohav.n't any in this StatJeand the 
Arizona. sand ,Jill be good.. Has Lothnnn tried to sell the cotorse 
aand? Yes, but he vJO.IJ.ted $10.00 por ton- didn't get to'i'irst base. 

n __ you peoplemol; vil1.a t you are doing but froE. 
my vlEn(poi..."lt I 1I:crud urge you to put up a plant and get it up 
soon. Do a good job ofbeheficiatinc and screel"'..ing and you can sell 
t11.€ sand. But do.' t \emit too long.. £,,110'\'1 the boys a J..i ttle action 
and you'll get results. 

It I heard Lotlmanrl bad offered ·to sell and that Fisher 
'"ms vlai ting to see 11m; his 'later E.'l1:ploration comes out. In rrry , 
opeinion you would be foolish to buy on old plant at a high 
figm'"e. If you1rork it, you are no better off than Lothmanl1; 
if you movei t to Burnt\m tar you have an old plant· he has 
DOney and Ca..l1 put up a good plant on your money. it the ground 



lIeoo on Fracture Sand .. 2 ... 

is transferred to yon!' companyati you move the plant almy, the 
Tl~ibe "Jill proba.bly issue permits to sooeone else. It" s 
haxd to buy orf cO!~peti tion but if youbui.ld a good plant 
run it efficiently ~J:1 hold the cost down you can l;:eep the mrl;:et,. 

t: ....... I still thinlt that the ilXima sand ians good 
for fracturing us any on. the narket. The Monterey sad is coarse 
but i8n l t a high silica nor the right shape. Tha silica 
saud used in glass making is 111\:0 tIns ( Corona sand is flat 
Ul1ct sh.arp.... l'tPC ) tt 

HeInO on Fracture Sand ... 2 ... 

is trnnsferred to your compm1Y en you move the pl.unt mmy, the 
Tl'"ibe "dll probably issue permits to soneone else. It 't s 
hard to , buy off cOI~peti tion but if youbuiJ.d a good plant 
run it efficiently aril hold the cost down you can l:eep the m rl:et '. 

H_ I still th1n1~ that the 1I.Tizna snnd is as good 
for fracturlllg o.s any on , the lJO,rket. The 110ntereysaii is coa.rse 
but isn't a high silica nor the right Shape. Tha silica 
sand used in glas s nal:ing is lUre this ( Corona sand is flat 
and sharp .. hlPC ) tt 



Vlm.. P. C:r-qwforG. 

Phoenix, ArizoTICc 

Dear Bill: 

jury C~- l.r~'J'" at ",1.. 

.. -,,- ,., ,, ., 
_ ....;;c ~ _.!._) 

they 'nIl start showing themselves. 

Chambers, Ari~ona 
2-1-5B 

5'LL' ; '~ wait till summer and then 

BIll, Lothmann, I believe is hurting bad. They have been 
spending a lot of money and getting nowhere. Since December thet have 
drilled 700 feet of water well with no water. They have been using a 
rotary rig and using a lot of mad, and they don't know Whether they 
ever hit "later of not. They are having Cowleya from st. Johns come 
in and try again for water enough for a 'otashing plant. I was talking 
to }vir. Sibley this morning and someone has told him he can get hot 
water around 2200 ft. There ha snIt been much change in their plant 
since you were he:r-e. Tb.ey:;ates j'l:::;~':' r U·L."in:; i-c, through more l.imQb 

tt"bying to clean it up, with plant continuously br~a:!l:ing down. 

There has been only two Whitfield trucks in since November; 
I presume that is all ~alliburton has gotten from here since then. Tney 
haven 1t, cleaned the sand up much but DO'ileE is s-:'.:'..::' c:::.:.::":: ·' :'::: ::,··u l 2.l'Ey 
~or i.1c.. 

It :1J..5 COl::1? .Jvo !..l8 t~~.:.:·SU~~l -~l-.:.e 6ro..l:)8~.r :·_::8 .' ~lC....!":' Lo~~- ~.nn::: Ri18..S 

Bold some of his urani'Un s~.:.ock to ke3p Jc:1G ~~L:,~-:~ -.:3::'5 ::"n :;P3l' J.ti)l:'. EO\i 
Jc.,~ · · l.le tllB.t is I QOl1 t t ~:r~o"~-.;. ~ifrlC:::--l ~;'" .:. -!..l --:.. :;~ ~r 'L~l:::t, ~peecl is eS 2·s ·~~·~i_.l I 3u::~ e 
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Vfm.. P. C:r-qwford 

Phoenix, ArizoTICc 

Dear Bill: 

Chambers, Ari~ona 
2-1-5B 

Received YO-U!' le~-'.:,er -,,':len I arriv'~d hone las:" 8'!enil1; f'rOr:1 
jury ~~.l.r:,y at ·:t. ,,-TO~l~l.:S, aJ.'lU i':~ s~l:col::" di ~l pe~j :.lS '..-i,;,. ~r: r "O'\TeLl;J '8r 
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.. _ J ..... _ ; 5'LL; ; '~ wait till summer and then 
they ,dll start showing themselves. 

BIll, Lothmann, I believe is hurting bad. They have been 
spending a lot of money and getting nowhere. Since December thet have 
drilled 700 feet of water well with no water. They have been using a 
rotary rig and using a lot of mad, and they don't know Whether they 
ever hit "lat.er of not. They are having Cowleys from St. Johns come 
in and try again for water enough for a ,-ra.shing plant. I was talking 
to Mr. Sibley this morning and someone has told him he can get hot 
water around 2200 ft. There ha snIt been much change in their plant 
since you were he:r-e. T"L'~,ey:;ates j1.:G~':' J:'u·L."in:.; i-c, through more "(.imoii 

tt"bying to clean it up, with plant continuously br~a1ting down. 

There has been only two Whitfield trucks in since November; 
I presume that is all ~a11iburton has gotten from bere since then. Tney 
haven 1t. cleaned the sand up much but DO"ileE is s-': ::' .. l C:::":'~l: - :'C:::"'tll2-l"Ey 
~or ::t. 

It :1J..5 COl::l? .Ivo !.J.8 t:--.:.::·SU~~1 ··~l-.:.e 6ro..l:)8"'r.r :~_::8 .' ~1C....!":' Lo~~· ·_;.nn:i 118..8 
sold some of his urani~n s ... .:.,oc:c to ke3p Jc:1e ~~12'~':~ -.:3::'5 ~n :;P::::"J.ti)l:. Eo\'; 
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jou~:-, s~; ..a.. ~,-J Cj-\...ll ,~: , -)-:"'1:::: :';:1~S~~~- I 2·:-.. :1!~ -t s ee; 
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DEPOSIT 
Arizona 

1. Pit-rtm sand '\1)'i11 t-e dImmed ai'lOOO ofraclail':rl.ng ~l, 
.torlling a stock pUc of 500 - 1,000 tOllS. 

2. sand ,"Jill be piled. ovt! rcla -I p~ :!.'lG tlli"':u:u;l byslUsl.'lcr 
hoist tmc1s1usher rrd:e. C;ubetttution of sit1shir..gsystel'1 1-o.ll 
e3-1.n~nB.te inclined belt COl1ve"Jor otld11i 11 pl'"'ovide 1al~ge:r 
plant stock pile. 

3. Sand from rGQ3iidt"d.ngtunnel'Hill pllss ovel"'shnker sc~een 
to relJ01.Tecoarse 17Jnteriul aJ.::oV0 lr tlOs11. Screen Uildel""size \Jill 
be washed jn .scrubbo!' ~llf: .with high presm~e vi'ute jots~pulp 
1;.1.~' flow to ~-ineh GD 111l punp. Sand ~ump mll deliver ptllp a~t 
30!~ ... l.fo% sollds "00 pr-'!rlBTY screen.,l-or llet SCreQU4'"1g. 

it. Plus 20 mesh s!1''ld to screllt dewterclt; l:unus.4O mesh to 
a second 3-inch. saD.cl pW,J \,1"\ 'l cll wl.ll del:i:-.,e::? the pul:p to the 
second .. screen. Plus 40 and 60 s'€:sh SE!1.ds to. scra'tocu-t1t 0!'el"'S; 
VI .. · .. ~ .. ru.· ·'s 60 """ ... '.""- f)''h.'''''~ T..'h.:l""_, ~ ":t-i'Fl .... h <'~.l1 ""l"T'''''t·· +0·· ,'1""1.;.,. .. ~T'''l7 oJ" ..... q ....... .:f -I: .~ - _ ' _~ ._ . ~w· ...... YU v*'-_ '-i., -, ' _.L. ... _ • .,. 1:.:.h. .. .,.J.i:..J;. l..J'"-tL:.i.l,l.J v - ~-'i- v._,,;4;,_ VV ..... ·v \,IV ioJ't...:.i.Ll.i..':' 

oone mld -~ai1.1ng POI .... 

6. sand fJ.. .. on dryer int.o bins. Dil'1S to he :m£"dc of steel shell 
supportod bY'¥iOOdel1f'rTIDB. Load 1 Pg from bi.n to ";;rucks by eOl1veYOl? .. 

______ .....-._ .. _ .. _ .. ... ____ ' ........... _-Mll-_ . 
IIigh pro S5 ~,!,..c ~rat€r j ats conbinod \cd ttl the SC2"Ub'b'i11g actionil1 

the snn t1 pupps will.prodttce n eleaner s£llld than \let sct>ee!'i~g alone .. 
Th.e sUbstitution of'punps for ooltcon""veyors or b'Ui:ket e:levntors 
ar.i! the add! tion of u. pumping s te.go betilcen the s.Cl"een~'n..g\rill 
reduce tho rcqu,irei1. heiGht of the scr€}1iUlDuUding. 

It is rocoL.T:1ondml tlT1t tirher be used fOl'" cll cOl'lstrnction 
tthere po~siblG. Timber can befflmltd D..1'J.ctorocted by sen1 -skilled 
labor. De1.iyery costs i.rl.ll lx;: less. 

BUt1frl'itlATER tJA~~!i ~)lJ:ID DEPOG IT 
Apache County, Arizona 

1. Pi t-rtm. sand "''ill be dunmed ci'loOO of reclaiming ~l} 
.fort.ring a stock pilc of 500 - 1,000 torill. 

2. sand 'Y;ill be 1'1.10(1 ove role. -1 p~ l'1.g tlli"11"lel bysll1m'ler 
hoi.stnnc1 slusher rrJ:e. [',ube:tttution of SillSh1 r..gsys"Ge1'1 1-0.11 
eljr.D...~8.te inclined. belt COl1ve-'Jor ond11i 11 pl,"ovide larger 
plant stock pile., 

b.ins. BjJ1S to 1:nd 1:}£~C.tc oi~· st.e .. -el 
Load 1 ng from bi.n to t;rncks by 

shell 
eOl1.veyor ... 

IIigh pre ss urn 'trater j ats conbinod lJi t11. the sCl"ubb-i 11g uction1n 
the spnil p-upps will.prodttce a cleaner sma than \rotsct>ceri~g alone. 
1'h.o sUbstitution of'punps for bel tcotrJeyors or b~ket eJ..evntors 
ar.ii the add! tion of D. purDping s te.go bet\iCa"1 the s.Cl"een-t'l"..g"rill 
reduce the required heiGht of the screwbtlUding. 

It is rocOL1Lloz:dieu tl'lD.t .i(;-1nber he used tOl'" 0.l1 C01'lstrllction 
\11101'e possible. Timber can DC '~lid u..'1.c1 erected by sen~-skilled 
l-a~. "Delivery costs 11ill ~be less. 

" The f"lar:i sheet! as shoun, is dosig:no(~ for a plant built on 
fl.at terra:w.~,. Ii' t.;.ue :plant cun be built on a [llOpe, then 
gran ty can be utilized to DOv"'O the DD. tex·iaJ.. 



l~emo to Leslie A. 

iioodl 

.f. t -,r! 1 "! '!"'iroo' U' ("to n",... ~'I"l " .J. " \~J.. ... ':"}I , ', ' ~ w.o\.C<c ....... , 

As dc.signa c1 , 

scrubbed to el;pj",'pute 

steel fubricmtiol1. T:.'10 rcc'n1ning ttU1n.cl, -tlle scroen bu';1ding 

navajo Tribal 8nlrn il1. Fre.nin.g 'trill n.se timber cormoci;ors, 'both 

erection Cal], b-o 

clone by seti-sl-111ed lubor. 

The sarti \Jill be Dcrubbed by high prossure .. JCitcr jets 

yield nddi tiOl"lnl scrubbing action a,n,d the ntintenanoo on the 

reG Uirorlel1. t 'G are also 1010;. . 0:.. -- . 

:pile ,Jill deliver the s£u1.d eitb;o:r to a conveyor belt feeding 

You 'tiill recall 'ella t a figu::c e of C' 60,552.00 

'\ros sot up fOl" capital expense in til report" dated Novcnber 1, 1957. 

As e~ct kno1Iledge of the plul1t silbe ·~4as llOtkrl0tln -the capi.tnl 

costs \Tel'e figured for a :plant locatedo:n 1'1..:'1 t terrain 'id.l';h 

nateriEJ.. costs based upon thelist l}rice of !leli eqUipnent. 

to 

-t . " 1" . 00··· ··· . n",..,~'1'\ · · · . .. l. •.. 1'IJ. ... .:.. pr . uno v..t.ot: .... , l.lUSl.10Cl scrubbed to el;vi.putc 

protlucts. Partiemar atte.:."'ltionllG.s been paid to 'timter recovery. 

C011,noctors t . both 

clone bySBDi-sl~12ed lo.bo1'. 

yield uddi tionDl scrubbing nction ar!d the Lla.intenance 

pile l1ill deliver the sD.n"! eitho!' to a conveyor belt feeding 

You ~Jil1 rec8~i. that a figUl"!G of C' 60, 552.00 

t\TaS sot l1P fOl" oop:ttalexpen:3oi..'rJ. th report dated ITovenber 1, 1957. 

As eltuct Imouledge of the plunt nibe \Jusnot 1o:10'\;!n -the capi,tal 

nateriEJ. costs based UIJon thelist price of nevi eqUipnent. 



l1eoo- L. A.11ood - 2 

1 .J...­']'oJ d10 1'J .. o \;J she et costs 

in the revised f~O¥1 sheet, have secure. p1"100S on part of the 

matorial but n detaUed COJJt estimrd:;e carl1:10t be eOillpilcduntil 

on tho 

dOD0 us q t1~'1 auy asposs i ble. 

If your group ,IlD. be8.!' the the living 

0. pel' d:Le:m of to DDl e 1'''121101' 

I '\r-l.ll eont:-.ibute -rry Iield 1:01"1: on theplal1t 

;":"_". +n .'_oc:: .. , ;~.' ~'_~ f"i.'!' ...... , . P.., .... . yj E: .... )1 O. ' _~.' ,!.; _~ .•. ' ~.' ~ .......... -<". ~ .. ,: +"'. . OAk (,,<of- ",~'.ln+-'·.'!· ' ..... d·· CO<"+in:-J.....". :;; <.rt;;;; _""".,.".,,. -..L!-.! ' '.·VY .iV ___ VV lj':;l.> ' ....... ~ U"",g·.l.A .... u ~OVc' "" t"'l;; 

---

Heno - L.1\.,,11000 .. 2 
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C2.!l 1)0 S8COl1.d l1ru.lrl .• 

in the revised fio'lrlsheot, have securd pl"icClS on part of the 

lD,atorial but n detailed co.st estimate cann.ot be eOBpi2oduntil 

b.o lGc~~:. 'te ,rl or:. slopirlG 

Tho 

field 

If'Vour .. group 'rill boa!' the 

u per diem of 

possible. 

the 

t h... "'t.' V4 (:1' . ::""';Q .L-..J. . ..1..n-6 

I 1rlll contribute L7 field 1:01"1: on the plant 

a plD.n .. t .. 

estiDatc you can decicle:' lthethBr you u<).nt to bui2d the pl0.l1t. 

-



Arizona Silica Sand 00. Feb. 27, 1961 

Travis P.Lane 

Francis E. Cooper of Bancqpporation advises that the oorporationdia- . 
posed of its interest to Del W. Fisher in Dec. 1960. r'isher now OwnB 
the enterprise outright and is continuing the operation without nae 
change. 'lhomas Fallon is the manager. Some plant alterations are ', 
being made at the prosent time. Production rate during 1960 ranged 
from 1,000 to 5,500 TPM. 10 to 17 men are employed. Sales are handled 
by Jack Brown of the Research Department of Fisher Contracting Co., 
2201 S 19th Ave., Phoenix. Phone AL 8-7741. 

Arizona Silica Sand 00. Feb. 27, 1961 

Tra.vis P.Lane 

Francis E. Cooper of Bancqpporation advises tha tthe oorporation ,dia- ' 
posed of its interest to Del W. Fisher in Dec. 1960. :Fisher now OwnB 
the enterprise outright and is continuing the operation without nae 
change. 1homas Fallon is the manager. Some plant alterations are ', 
being made at the prosent time. Production rate during 1960 ranged 
from 1,000 to 5,,00 TPM. 10 to 17 men are employed. Sales are handled 
by Jack Brown of the Research Department of Fisher Contracting Co., 
2201 S 19th Ave., Phoenix. Phone AL 8-7741. 
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DEr-ARTMENT OF MINERAL RESOUn:wc;S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine ARIZONA SILICA SAND Date September 2, 1959 

District Apache County (At Houck) Engineer Frank P. Knight 

Subject : Visit 

Mr: William Crawford took the writer through the plant, which after rather a long spell 
of troublesome details, is running smoothly. 

i \ 
The silica sand from either the Wide Ruins or Burnt Water deposit (the latter in Sees. 
7, 9, 18, T. 22 N., R. 29 E., and Sec. 22, T. 23 N., R. 27 E.) is dumped from trucks thru 
a close grizzly onto a long conveyor to a primary storage bin (steel tank 16' diameter, 
about 63' high, the top part of which is a water tank). A feeder delivers the sand to 
a bucket elevator discharging into a watering trough from which it passes to a vibrating 
10 mesh screen. The plus 10 mesh falls to a dump and the undersize to a washer with 
about a 24 inch screw. The washer overflow runs into a field from which it drains into 
the river bed and into the well. The washed sand runs about 22% HiO and passes to a 
rotary drier from which it is discharged at not over 1800. After passing through a cool­
ing tower it is elevated to four circular vibrating screens about 4' in diameter with 
from two to four decks. 

Minus 10 plus 20, minus 20 plus 40 and minus 40 plus 60 sizes are produced at present 
and are stored in three 20' diameter by 60' high steel bins. The minus 60 mesh material 
is at present waste. 

All of the steel bins are former Santa Fe Railroad water tanks. The Houck Station, about 
100 yards distant, and the plant are on railroad land. The water supply from the well 
is large. The railroad land is surrounded by Navajo lands. 

Crawford, a young white man and two Navajos were working at the time of the visit. 

The sand is trucked by large cement-type trailer combination trucks to Farmington where 
it is used by and Howell, oil drillers. It is used in sand fracturing of oil 
strata. A hole is made at a proper place in the well casing and either water and sand or 
oil and sand is pumped thru the hole into the strata at high pressure. The strata is 
fractured and the sand remains to hold it open for drainage. 50 or 60 tons may be used 
in one hole and the Farmington drilling company takes the entire capacity of the plant. 
Close sizing and rounded sand grains are essential. 

A railroad siding can easily be extended totbe plant when needed but so far all material 
has been transported by trucks. The plant capacity is about 12 tons per hour, at present. 
A drainage floor to reduce the moisture in the drier feed to about lOr. is contemplated. 
With the added drier capacity so effected and with the addition of two Tyler screens it 
is expected that the plant capacity will be increased to 25 tons per hour. The sand use 
at Farmington may run as high as 6,000 tons per month. 

Some of the equipment of the plant is from the former Lothman plant at Wide Ruins about 
15 miles north of Chambers. 

There is a 50-ton platform scale near the plant to handle incoming and outgoing loads. 

DE.ARTMENT OF MINERAL RESOUR,-c;S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine ARIZONA SILICA SAND Date September 2, 1959 

District Apache County (At Houck) Engineer Frank P. Knight 

Subject: Visit 

Mr: William Crawford took the writer through the plant, which after rather a long spell 
of troublesome details, is running smoothly. 

i \ 
The silica sand ~rom either the Wide Ruins or Burnt Water deposit (the latter in Secs~ 
7, 9, 18, T. 22 N., R. 29 E., and Sec. 22, T. 23 N., R. 27 E.) is dumped from trucks thru 
a close grizzly onto a long conveyor to a primary storage bin (steel tank 16' diameter, 
about 63' high, the top part of which is a water tank). A feeder delivers the sand to 
a bucket elevator discharging into a watering trough from which it passes to a vibrating 
10 mesh screen. The plus 10 mesh falls to a dump and the undersize to a washer with 
about a 24 inch screw. The washer overflow runs into a field from which it drains into 
the river bed and into the well. The washed sand runs about 22% H20 and passes to a 
rotary drier from which it is discharged at not over 1800. After passing through a cool­
ing tower it is elevated to four circular vibrating screens about 4' in diameter with 
from two to four decks. 

Minus 10 plus 20, minus 20 plus 40 and minus 40 plus 60 sizes are produced at present 
and are stored in three 20' diameter by 60' high steel bins. The minus 60 mesh material 
is at present waste. 

All of the steel bins are former Santa Fe Railroad water tanks. The Houck Station, about 
100 yards distant, and the plant are on railroad land. The water supply from the well 
is large. The railroad land is surrounded by Navajo lands. 

Crawford, a young white man and two Navajos were working at the time of the visit. 

The sand is trucked by large cement-type trailer combination trucks to Farmington where 
it is used by and Howell, oil drillers. It is used in sand fracturing of oil 
strata. A hole is made at a proper place in the well casing and either water and sand or 
oil and sand is pumped thru the hole into the strata at high pressure. The strata is 
fractured and the sand remains to hold it open for drainage. 50 or 60 tons may be used 
in one hole and the Farmington drilling company takes the entire capacity of the plant. 
Close sizing and rounded sand grains are essential. 

A railroad siding can easily be extended tothe plant when needed but so far all material 
has been transported by trucks. The plant capacity is about 12 tons per hour, at present. 
A drainage floor to reduce the moisture in the drier feed to about 10% is contemplated. 
With the added drier capacity so effected and with the addition of two Tyler screens it 
is expected that the plant capacity will be increased to 25 tons per hour. The sand use 
at Farmington may run as high as 6,000 tons per month. 

Some of the equipment of the plant is from the former Lothman plant at Wide Ruins about 
15 miles north of Chambers. 

There is a 50-ton platform scale near the plant to handle incoming and outgoing loads. 
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Visit by FPK 9-2-59 

The plant has had numerous bugs and finally to please the Navajo boys working there, 
their medicine man was called in to chase away the evil spirits. After visiting 
the plant the troubles persisted and the boys suggested that it might be the trucks. 
After further treatment of the trucks all seemed to be well. They are hoping that 
they will stay well. 
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page - 2 -
Visit by FPK 9-2-59 

The plant has had numerous bugs and finally to please the Navajo boys working there, 
their medicine man was called in to chase away the evil spirits. After visiting 
the plant the troubles persisted and the boys suggested that it might be the trucks. 
After further treatment of the trucks all seemed to be well. They are hoping that 
they will stay well. 



· . 
DEPARTMENT OF MINERAL RESOURCES 

'STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine 

( v 

ARIZONA SILIGA SAND - Date NOVEMBER 14) 1958 
----

District Engineer FRANK P. KNIGHT 

Subject: I Ar i zona Silica Sand Company 
Phoenix) Arizona 

~. 

This company is building a sand treatment plant nex t to t he railroa d near the 
Houck , Arizona station. A bin foundation and conveyor pit are ready . The 
Santa Fe 'vater tank s have been repaired and reset for storage bins. A dryer 
a nd screening section were partially installed. 

No representative of the company was present and the writer talked "lith Bob 
wilkinson) local manager of Fisher Contracting Company who are building the 
plant. He said that t h ey expected to be finishe d in February and that ~'lilliam 

v Crawford, formerly Phelps Dodge Superintendent at Bisbee, would mana ge the 
operation. The sand company owns claims 8 miles to the north which were not 
visited. 

These claims are said to lie next to those of Lothman \vho is not connected with 
the company but \vho may possibly supply some sand. 

Hater \vill come from a Santa Fe railroad well adjacent to the plant. 

The sand is to be used chiefly for oil well operation where it ,rill be dumped 
intq"the res,ervoir to prov ide better seepage and easier pumping. For this 
purpose it is desirable to have the rounded sand grains which their claims con~ 
tain. A small pile of sand showed :such grains and appeared to be exceptionally 
clean. However a large log-washer \vas there ready to be installed. 

- . 
DEPARTMENT OF MINERAL RESOURCES 

'STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine 

( v 

ARIWNA SILICA SAND t- ." /" ~ " -:.... 
~ .. Dote NOVEMBER 14, 1958 

----_.-

District Engineer FRANK P. KNIGHT 

Subject: I Arizona Silica Sand Company 
Phoenix, Arizona 

,r' 
This company is building a sand treatment plant next to the railroad near the 
Houck, Arizona station. A bin foundation and conveyor pit are ready. The 
Santa Fe Hater tanks have been repaired and reset for storage bins. A dryer 
and screening section Here partially installed. 

No representative of the company was present and the 'tvriter talked vlith Bob 
Tlilkinson, local manager of Fisher Contracting Company vlho are building the 
plant. He said that they expected to be finished in February and that William 

" Crawford, formerly Phelps Dodge Superintendent at Bisbee, would manage the 
operation. The sand company O\\1llS claims 8 miles to the north which were not 
visited. 

These claims are said to lie next to those of Lothrnan \-1ho is not connected Vlith 
the company but 'tvho may possibly supply some sand. 

l>later \vill corne from a Santa Fe railroad Hell adjacent to the plant. 

The sand is to be used chiefly for oil well operation Hhere it ,vill be dumped 
intcLthe res,ervoir to provide better seepage and easier pumping. For this 
purpose it is desirable to have the rounded sand grains which their claims con~ 
tain. A small pile of sand showed :such grains and appeared to be exceptionally 
clean. However a large log-Hasher ,vas there ready to be installed. 



Mine 

District 

Subject: 

DEPARTMENT OF MINERAL RESOURl..c.S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

AUZORA SILICA SdD 

Ari&oo& S l1ica Sand Coapany 
Phoenix. Arizona 

Date 

Engineer 

NOVEMBER 14, 1958 

This company i. building a. sand treatment plant nut to the railtoad near the 
Bouck, Arizona station. A bin foundation and conveyor pit are ready. the 
Santa Fe water tanks have been repaired and reeet for storage bins. a dryer 
ane screemiag secti01l were partially installed. 

10 repre.entative of the company was present aDd the writer talked with Bob 
WllkinllOn, local manager of Fia;her Contracting Company who are bulldiug the 
plant. Be said that they expected to be finilhea in February ed that William 
Crawford, formerly Phelp& Dodge Superintendent at Risbee, \fOuld managetbe 
operatiol\. The aand company owns claims B miles to the nortll which were not 
visited. 

These claims are said to lie next to those of Lothnlan who ie not connected with 
the company but who may possibly supply some land. 

Water will come from .SaDfa 'e ra11 road well adjacent to the plant:: 
. , .. ~ , 'j."-""'~ 

The sand is to be used chief1y for oil well operation where it will be d!DPecl 
into the reservoir to provide better seepage and easier pumping. For this 
purpose it i. deatrable to have the rounded 88.nd grains which their c1aima ,i:on-e 
tain. A _11 pile of sand sbowed, ';S-ueh grains and appeared to be exceptionally 
clean. However a 1&ra8 log-wasber was there ready to be installecl. 

Mine 

District 

Subject : 

DEPARTMENT OF MINERAL RESOUR~c.S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

AUWRA SILICA SAD 

Arizona S 11ica Sand Company 
Phoenix, Arizona 

Dote 

Engineer 

NOVEMBEB. 14, 19S8 

this company ia building a &alld treatment plant next to the railroad Dear the 
Houck, Arlwna station. A bin foundation and conveyor pit are ready. the 
Santa Fe water tanks have been repaired and reeet for storage bins.. dryer 
and screening sectiOil were partially installed. 

Ito repre.entative of the company was preHnt and the writer talked with Bob 
Wilkinson, local manager of Fieher Contracting Company who are building the 
plant.. Be said that they expected to be finiehea in February and that William 
Crawford, formerly Phelp5 Dodge Suparintandent at Biscee. would manage the 
operatiol\. The aand company owa claims 8 miles to the nortll which were not 
visited. 

These claims are said to lie next to those of Lothman who i.e not coanected with 
the company but who may possibly supply SOIle sand. 

Water will come &om a Santa Fe ra.1h:oad well adjaceat to the plant:: 
.. ,;.~ . 

The sand is to be used chiefly for 011 well operation where i.t will bed!.IIDPed 
into the reservoir to provide better seepage and easier pumping. For this 
purpose it 1. dealrable to have the rounded eand grain8 which their clailul . i:on~ 
Uin. A _11 pile of sand showec1 i;Sucil grains and appeared to be exceptioully 
clean. However a larse log-washer val there ready to be insulleci. 
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----------------~~~~~O~U~c~K~$~nK~~a~ 

revious analysis of three This is a follow ~~.to ~ PHouck AZ (See my memo to 
samples from Ari~onac Shl.eml.cl..~a~nanalYsis, .;ou requested,.is JDA of 10/24/87) The 
listed below. 

l 

CHEMICAL ANALYSIS 

11~~~~/ 
12120 20/40 ~50 

~ JdJr~ . 
SAMPLE I.D. 

Si02 98.60 , 98.50 , 96.00 , 
Fe203 .108 • 12 .32 ). L-/ ;1 tJ JJ111l/? U-;n1 4-1 ~. , . A1203 .50 .56 2.74 

~U~~ Ti02 .030 .030 .026 
CaO .12 .14 .22 
HgO <.01 <.01 <.01 
L.O.I. .61 .62 .64 

~~~ ~ 
Y/Jp 7/12/(~gr 

Results are reporfed below of the three sample~ 
yoU submitted from Arizona SI llca In Houck, AZ. The 12/20 
sample actually ~ualifie5 as an API 16/30 Frac Sand and 
not a 12/20. The 20/40.sampLe ~uallfies as an API 20/40 Frac 
Sand. The ~50 sample is ac1uaL.ly an AFS ~40 sand instead of an AFS :::50. 

Meso 12L2Q 2QL~Q 12 0.0 
16 2.0 0.0 18 17.9 \ 20 59.7 97.9 3.4 30 20.3 / 70.3\ 40 
50 23.9/ 94.2 
70 2.3 
100 .-
140 
200 
270 
PAN 0.1 0.1 I 

I --------~eI-EtA~S4Da_SQe~S _________ 
I +12 Mesh <0.1 +16 Mesh (0.1 I 16/30 >90.0 20/40 )90.0 I -40 MQsh (1.0 -50 Mesh (1.0 , I 

0.0 
1.4 

26.7 
46.1 
20.4 
5.0 
0.3 
tr 
t1-
tr 

AFS ~ 40.9 

I ' 

• 
----------------~/_7~~~O~U~C~i<'~S;s;:;IL 10/ 5'X/VP (-tf~ ) 

a revious analysis of three This is a follow ~p.to . PH k AZ (See my memo to 
• A 'zona S1l1ca 1n ouc, • 0i 

samples ~rom r1. chemical analysis, 'you requested, s JDA of 10/24/87) The 
listed below. 

I 

I ,. 
I 
I 
! 

CHEMICAL ANALYSIS 

#~~~ 
12120 20/40 150 

k MJ~~ . 
SAMPLE 1.0. 

Si02 98.60 , 98.50 , 96.00 , 
Fe203 .108 .12 .32 )-m 4>1L:.1 ;1 {} JrlI1l If 
A1203 .50 .56 2.74 

~U~1!lM Ti02 .030 .030 .026 
CaO .12 .14 .22 

<.01 <.01 <.01 HgO . 
L.O.I. .61 .62 .64 

~~~ ~ 
ftj9p 7 /J2/(CYff~ 

Results are reported below of the three sample~ 
YOU submitted from Arizona SI llca In Houck, AZ. The 12/20 
sample actually ~ualffie5 as an API 16/30 Frac Sand and 
not a 12/20. The 20/40.sampLe ~uallfies as an API 20/40 Frac 
Sand. The ~~O sample Is ac1uaL.ly an AFS ~40 sand instead of an AFS ¢50. 

Mesb 12L2Q 2QL~Q 12 0.0 
16 2.0 0.0 18 17.9 \ 20 59.7 97.9 3.4 30 20.3 / 70.3\ 40 

23.9/ 94.2 50 
2.3 70 

0.0 
1.4 

26.7 
46.1 

100 .. .. -. 20.4 
140 5.0 
200 0.3 
270 tr 
PAN 0.1 0.1 I 

t1-
tr 

I --------~eI-E~4~S4nd_SQe~s _________ 
I +12 Mesh <0.1 I +16 Mesh <0.1 I 16/30 >90.0 I 20/40 >90.0 I -40 MQsh {1.0 I -:50 Mesh <1.0 , I 

AFS ... 40.9 T 

I . 
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MR. r. N. RUMILEY 
668 LO~I~' AVENUE 

\. 

lOI AMUL.ES 24, CALIIP. 

G. AUSTIN SCHROTER 
CONSULTING ENGINEER - GEOLOGIST 

3515 SUN.ET BO~EVARD 
lOI ANGEL[I 26, CAL.r. 

JANUARY '3, 1956 

CON~r~M1~' TH[ ORAL INIT_UC~'ONI DIP YOuRaELIP AND u~. IALTER DAV'. 
AI OIP 29 OEC[.IE~, A •• ELL AI YOU~ .~I'TEN 'NITRUC"ON' or II JANUARY, 
19S6, YOU WILL IPI~D H[~E.ITH ADOITIONAL TECHNICAL DATA I'AR'HS U~ON 
THf NAVAJO IAHD OE~OI'T' NORTH OIP CMAMI'~I, ARIZO~. 

TONNAOE rlQUREI AND CO.~O"Tr ICREEN ANALY.,' IPOR THE VARIOUI IANI 
LENIEI ao rAR DRILLED NAVE ·~REVIOUILY lEU rU~NIIHED TO YOU I" OUR 
~[~ORT 15 O£CE.8E~. 1955. THII RE~ORT II CONCE~NED .I'H [8TI •• TED 
CA~ITAL EX~ENDITU~EI AND O~ERATI"S COlT. IH A ~ROJECTED ~LANT T. " 
eUILT IN TH! 'E"ERAL NAVA~O-CHA.'[RI-SAND'RI AREA or A~AOHE COUNTY, 
AR I ZOHA. 

IE HAVE HAD OCCAI'OH TO IHVEITIIATt THE VARIOUI TY~rl or IPLO. IHEET. 
'NYOLYED TO ~~DDUC' A ~RODUCT rALLI~' W,TH'N THE I~EClr'C.T"N' .Hl" 
YOU HAVE rU~NII"ED TO UI rOR UI' or TH'I MATERIAL AI A IPRAOT'HI lAND. 
BECAUI' or THE ~ELAT'VELY COARIE M'IH IIZ'I. IT 00'1 HOT A~~EA~ rEAI.ILE 
TO ~ROCEII THII MATERIAL IY HYDRAULIC CONEI OR CYCLONEI. ACCORDINILY, 
THt IUDSET AND COlT DATA 8ELOW ARE 8A8EO U~ON A CONVENTIONAL DRY 
ICP.EEHI~Q PLANT LOCATED ON ~LAT TERRA'N. THE rOLLO.I"S ~Y'IOAL 
CHARACTER'ITICI OIP THE MATtRIAL WILL IE O~ AID TO ANY ENIINEER OALLED 
UPOH TO DEI'IH IueH A ~LAHT 'N otTAIL. 

I. CHEMICAL COMPOI'TlON. IN CONeloERIHca /tosellLE MARKETI OTHER THAN 
rOR lAND ~RACT"", IT II .,EC'IIARY TO QIYE DUE COHllOERATION TO T"E :~ 

CHE_ICAL COMPOllf"" OF THt MATtRIAL. IN ORDER TO MOLD EXPENIE. T. A 
.,N,MUM WE HAVE CAueED ONLY ONt CHEMICAL ANALYI'I fO It MADt ON COA~IE 
lANK-RUN MATERIAL rROM THE EXIITI~Q ~IT. THE rOLLOWINa ANALYI'I WAI 
_Aot IY EMERION p. POITE, CHEMICAL ENI'.EER, CHATTANOOIA 3. TENNEI.EEs 

ACIO I.,SOLUBLr: 99.06' 
SILICA (SIJ2) 97.91_ 
AL.UIII HA (AL~3) 0.94 
IRON OX'OE ( F(203) O.II~ 
LIME (CAO) 0.12 
IIAGNEIIA (MQO) 0.08 
SODA (U20) 0.23 
POTASH ( 1C 20 ) 0.09 

99.51~ 

B f3 

• 

@-, .. "'~J 

MR. r. N. RUM.LEY 
668 LORI~' AVENUE 

\. 

LOl ANQ[L£8 24. CAL I". 

G. AUSTIN SCHROTER 
C O N SU LTI NG ENG I NEER· GEOL OG I ST 

3515 Su~", BOULt YARD 
Lo. AHQ[LE' 26, CALlr. 

JANUARY '3, 1956 

COH""RM1"" THE ORAL IIIIII'RUCTIO .. ' 0,. YOuReEL,. AND UR. IALTER DAY" 
A. 0,. 29 DECt.BER, A' WELL A. YOUR WRITTEN '1IIIITRUCT'ONIor " JANUARY, 
19S6, YOU WILL "'~D HtREW'TM ADOIT'ONAL TECHNICAL DATA IEAR'N' U~ON 
THt NAYAJO .ANO D'~O"T' NOR'H 0,. CHAMlt ••• ARtZO~. 

TOHNAQE "IGUREI AHD CO.~OIITr ICREEN ANALY'I' ,.OR THE YARI~UI IA ... 
LENIEI eo "'Alt DRILLED HAYE ·~REV'OU'LY 1£"1 ,.UR""MED TO YOU I .. OUR 
R[~ORT 15 DECEMBtR, '955. THII RE~ORT I' CONCER .. ED WITH E8TIMAT'D 
CAP'TAL tX~EHDITUltE' AND OPERAT,,,, CO'TI ... A PROJtCTED ~LANT '0 .E 
BUILT IN THE .tN'ltAL NAYAJO-CHAMIER,-S.NOER. AREA 0" A~AOHE COUNTY, 
AR. ZONA. 

IE HAVE HAD OCCAB'ON '0 INWEITIGATE THt VARIOU' TY~E' or "LOW 'HttT' 
INYOLVED TO PRODUCE A ~RODUCT "'ALLI.' WITHIN T"' .PEC'rICAT ..... WHI" 
YOU KAVE "URNI'HED TO U. rOR Ult or THI' MATtRIAL AI A "RAeT'~' .... 0. 
BteAU.E or 'HE RELATIVELY COA ... E Mtl" 'IZE', IT DOE. NOT APPEAR "EA •• 8LE 
TO ~ROCE" THI. MATERIAL 'Y HYDRAULIC CO .. E. OR CYCLONE.. ACCORDINGLY, 
THt 'UDStT .ND CO.T DATA 8£LOW ARE 8A.to UPON A CONVENT,ONAL DRY 
'CP.E£NI~G PLANT LOCATED ON "LAT TERAAIN. THE rOLLOWINS PMyalOAL 
CHARACTER'ITICI 0" THE MATtRI.L WILL IE or AID TO ANY ENGINEER OALLED 
UPON TO DEIIIN lueH A PLANT IN OETAILI 

I. CHEMIC.L COMPOIITION. IN CONsrOEAINQ ltoalllLE MARKETI OTHER THAN 
"OR lAND ,.RACT"", IT .. NtCI:IIARY TO Qln DUE CON.IOERATION '0 T"E ~·~ 

CHE.ICAL CO.PO"T'~N 0,. THE MATER IlL. IN ORDER TO WOLO tXPENIE. ,e A 
.'"I.UM WE HAVE CAUltD ONLY ON£ CHEMIOAL A~LY'" TO IE MADE ON COAR.E 
•• NK-RUN M.TtRIAL rROM THE tXI.T'NG PIT. THE rOLLOWING ANALY.'. WA • 
• AOE IY E.ERION p. P08T£, CHE.,OAL ENI •• E£R, CHATTANOO'. 3, TENNE'.EEs 

ACID 'NSOLUBLE 99.06' 
SILIOA (S I J2) 97.91. 
AU"I"A (AL~3) 0.94 
IRON OXIOt ("'203 ) O.I~ 
LIIiE (CAO) 0.12 
IUQNE.U (MQO) 0.06 
SODA (NA20) 0.23 
POTA8H (K20) 0.09 

99.51. 

B.3 



G. AUSTIN SCHROTER 
CONSULTING ENGINEER - GEOLOGIST 

IT " OU~ O~IN"N 8l.ED ON VI'UAL oeIE.VATION. AHD ".~LE rlELO OME.,OAL 
TEST. THAT 'HE LIM' CO"'EN'o II .OMEWHAT HIIHEIt I .. OTHE. LE .. IE., THAN .. 
I .. OWN '" 'ME lNALYIII, .UT TH" I. A MATT£~ WHICH DAN IE ,~ve'TlIATED 

.ORC IN DETAIL A8 AND WHEN YOU DEClO' ON YOU. ~UTU~E ~LANI. 

2. SC.EEN ANALYI'I. TH' COM~OllTr ICltEEN ANALVI,I AI .,YEN IN OUR 
ItE~DRT O~ 15 DEceMIElt, 1955, IND'CATE' THE TONHAI' AN. AVERAGE ICREEN 
ANALYlII .HICH WOULD ., EXPECTED IN .'NINI MAT'R'AL rROM TME ~Ive AREAl 
10 rAIt DEVELO~ED. IT II ONLV NEOrllAltY TI CONI'~E. THE OV£ltALL Oo.~OI"E 
l.ltEEN ANALYI .. 'N O'I'IN'''' ANV ~RO"ECTED PLANT. TH' lVERAK ICltEE .. 
ANALVI'I rROM ANY I'VEN M'N' AREA MU.T, or OOU.I', Ir CO.IIOERED IY you. 
M'NE I~ERINTENDENT DUA'N~ THE 10URI' or O~ERATIO"'. ItNCE " MAY .r 
.EC' •• AltY TO BL'ND "T'R'ALI TO Q,y, A uNlro.M ~HT ~£I. HERE.'TH II 
T"' Ave.AI' IORCEN ANALVI'I rOR 'AOM or TME AREAl 'EveL'~1 TO DATE. 
IAI'o I. THI WE'IHT'O AveRAI' or 50 ICREEN ANAL.IEI O~ •• tLL 'A~EI 
~ROM THE VAltiOUI A.EAI. 

AltEA +.0 II,. ·.0+20 II, -2Of.,0 II, -iO+6O ., -60 ., 

0.11. 35.". )2.00J 16 • .5_ .6._ 
2. 0.11 7l.ao ~." 12.20 11.15 , 0.04 29.53 ~.~ 21.68 .~." 
4 1.05 36.17 21.28 1'.90 25.60 
.5 1.27 27.(1) 38.,39 19.58 23.67 

,. P.EL •• '.A.' [S, • .aTE rOlt c ... e .. 'Ah PLA.T ' •• TALLAT.... IT" .IT 
~OI"'L' TO I'VE leTA'L'D ~'IURE' rOR ~HT I ... IT.U." ... ,TMOUT MAY'" 
'XAIT ".WLED.' .~ TfIIC ~U .. , lITE. THII .ILL K .EAI'LY .,... .. T ....... 
.. e OOH".'" 'MAT IT " OON.,DEM.LY .0.' E.-e.'lft T ....... A "-Atn 
•• f'"UT TEMAI. TMA •• HEN 'ME ~UNT ,. I.'LT WPM A MtUIt., .,y,t.,a, .. 
TM' ~H" .~ HAVIT\, T. UX'.UII AO"ANTAII:. I, .DtlLD ..... H..,'M CU.T 
D'TAIL' ".fA , ...... TO 'ME 'CAIt'''' "WE. A"I P.A"A" ••• MAu.n.UT' .. 
• ~ 'ME •• tt., TH' ""ANOEI TO A'IREIA" .Iva.e .... a, DCTaILC. ~ ... -
T .... NaTA ...... TI 1L,'TlIttCAL E.e •• ., " .UlMCa. A.I .a., 'THat rAn ... 
WM'IM .A. IE AI.E.TAlNE. ONLY 1M'. A ~O'I"L' ~~., .'T' MA •• CE ...... e •• 
TN' .n:uu OOIT O~ ,Id: ~.T •• A r.,..." ... I~ ITI OA~.'ITY. AO A. we 
'.~O •• IO YOU •• MOye.o, •• A .001 I'"IIAT ••• rl.VR' ro. AD.,., •• HC. .... 
~LA.T .~ TH'. lULl II '.soo/"' • • ~ n'l. YIIVI 'Id: 100 , •• "-A .. T ..... 
Te~'EI IY .It. RUMaLr., AT THA' T,.E 10ULD COOT A~~XI.ATCL' '50,000, 
A r~ TD. PLANT .OULD 00" A~_.OX'.A~L. 162.500. rTl. 

You NAft AlteiD U8 TI UTI.ATE TM' .oaT or A "-AliT 'AMlLC .r N ...... . 
Ell", , .... ~e. HOUR O~ ~, ..... , ... TE.tAL .... , ... II ~'_L.C.\' .... T_ 
eA... O~ THE .0 .... "1 ... a •• L..... ,. A PLANT ~E' ., H. , ... 
~E. HIV. Olt 240 T ... ~. IA., O~ 'MN'I: IM'~T'. IT I. laTe.,E.T, •• T .... TI: 

' TMAT 'AI'O ... rt ..... A •• UlUAL E'''MA".I rA.T .... rH ...... , AN. 
eR'IT,,, OOIT. 'H' _~E"'I ~I'URE '1 '509/T •• O~ ~,... IT •• TMEarroar 
•• ~E ~Olt YOU 'I UlE TMII ~IIURE , .. E"I •• ',.' '.UR IveeET. YM~ TITAL 
"-ANT 'O.T IlAY aE OaTU.'O 1'1 'ULTI~V'NI 'HI ~.,", ~Ee UTE ,. T .... 
IY 1500 ~E~ 'AOM ,IN I~ ~rE •• 

G. AUSTIN SCHROTER 
CONSULTING ENGINEER - GEOLOOIST 

IT 'I OU~ O~IN"N 8A.ED ON V"UAL oeIERVATION. AND "M~LE rlELO OHEM'GAL 
TEST. THAT THE LIM' CO .. TE.,,· .. 10MEWHAT H'IHEIt , .. OTftER LENIEI. THAN .. 
I .. OWN 'N THE ANALVI.I. IUT 'H'I 'I A MATT£~ WHICH CAN IE l~yt'TIIATED 

.ORC IN DETAIL AS AND WHEN YOU DECIOE ON YOUR ~UTU~E ~LANI. 

2. SCREEN ANAhVIE.. TH' COM~OIITI ICREEN ANALVI,I AI GiveN 'N OUR 
RE~ORT or 15 DEceMIER. 1955. INDIOATEI THE T'NNAI' A ... AYERAG' ICREIN 
AMALYlII .HICH WOULD I' EXPECTED IN M'N' .. I MATERIAL rROM TME ~Iyt AREAl 
10 rAR DE.EL'~ED. IT " ONLY N'CIIIA~Y T. OONII~'. TH' OV£RALL Oo.~O'ITE 
I.REEN ANALVI .. IN OEI,I"I". ANY ~RO"ICTED PLANT. THE AYERAK ICREEN 
ANALV.II rROM ANY .IVEN M'N' ARIA MUIT, or COU.IE. II CONIIOERED IY you. 
M'NE '~ERINTENDENT DUAIN~ THE COURI' or O~ERAT'O"I, I'NCE IT MAY Ir 
"EC'IIARY TO eL'ND .. TERIALI TO alY' A UN,rO.M ~Nr ~£I. HER'.'TH'I 
T'" AYE.A.' 10RC'N ANALY'II rOR 'AOH or THE AREAl DEYEL'~O TO OATE. 
I.I'D 'N THI WEIIHTED AYERAGE or 50 ICRtEN ANAL.OEI O~ O •• LL 'A~EI 
"ROM THE .AR'OUI AREAl. 

AREA +10 II,. -10+20 II. -2Of.,0 •• -iO+6O •• -60 ., 

0.11. lS.,·. )2.00J 16 • .5_ 16.* 
2. 0.11 7l.ao ~," 12.20 11.1.5 , 0.04 29.53 ~.~ 21.68 .~." 
4 1,05 36,17 2 •• 28 1'.90 25.60 
.5 1.27 27.09 38.39 19.58 23.67 

,. PRELI.'NAR' EIT'MATE ,.OR C ... E .. ,Ah PLANT IN.TALLAT,... IT" NOT 
~O'I"LE TO liVE OETAILED ,.'OVRE. rOR ~NT IONITRUIT, ... ,THOUT HA .. .. 
EXAlT ".WLEDI' .~ fMC ~UN' lITE. TH'I .,LL IE .E.OILY __ .. T ...... . 

.. E OON ... E .. THAT IT I' OON.,DEM.LY .O.E E.-c •• ,ft TI '''R' A ."-Aln 
O. f"UT TEMAIN TMA ... HEN TME ~UNT ,. I"ILT WPM A Hlu.lI.e vYlt..Z'" 
TME ~"'IE O~ HAYIT" TO UX'.utI AO"ANT.'I:. I, .0ttLD ALDO H ..... cxalT 
.ETAIL. ".U ,., .. , '0 TME .EA ..... "WElt A"O P.A.A"' •• lNA.ln.IIT ... 
• ~ TMC •• ,L. TH' D"'ANOEI TO A"RrIATI oov •• e ..... E DeTaIU. ~-
T .... N.TA ...... TO ELEOTR.CAL 'NE •• ' " .UlMCa, ANO ... ., OTHat ran ... 
W",,, .A. ~ AI'E.T'INCO ONLY IH'N A ~OOI"L' ~~"T "TE HAl DEEN .... e •• 
T"E owt: ....... OOIT O~ ,. "-ANT ••• ~""I"ON O~ .ft OA~A'ITV. AND A. we 
,.,.0 •• '1 YOU •• NOVE •• 'It. A '00' ,." .. , .... ~I'VRE re. ADa" .OHEN .... 
~LA.' .~ TH'I nnE •• '.500/' •• O~ nco. TIIVI 'IC 100 , •• "-AMT ..... 
TE~'EO IY .R. RUMaLE' A' THAT T,., 10ULO COOT A~~XI.ATCL' '50,000. 
A r~ T •• PLANT .OULI 008T A~_ItOX'.ATELY 162.500. 1:T8, 

You MAft AIICED UI TI ""IATE TMI: IMT or A ...... T .AMlL.I .r N ...... 

EUIIT TO ... ~E. HOUR O~ ~'."NEO UTE.tAL, ... 0tI .. ~'_LC.'" .. 'IC 
DAO, •• ~ TME ...... ITE ... EII AteAL ..... T. A ~NT nEO ., TC. TO. 
~,. H.UIt OR 240 TONI PC. lAY O~ TM.'I: 'HI~'" IT " ,.n.E.T' ... T •• ITI 

'THAT ""0 ... ~._ .... AN. UlUAL EO"M'TI.' ~AIT'" ., ........ T AMO 
ER'CTION OOIT. TM' _ItE',11 ~"U.' •• '509/T'" 0" "Eee, 'T ,. TMCRCroac 
'A~E ~OR YOU T. UOE TM.I ~"UR' , .. E.TI.'T ..... oua .veerT. TMJ T.TAL 
~"T OOIT "Y IE OIU,NE. IY .ULT'""VIN. THE 2 ..... _ "EO ItAn •• T .... 
IY -sao ~E~ EAOM TIN O~ ,.1:10. 



G. AUSTIN SCHROTER 
CONSULTING ENOINEER . GEOLOGIST 

THt ~LANT OON'T~UOT'ON ~I'UAEI HEREW'TH CONT'M~LATt THt WO •• T ~OSIIILE 
CONDITtONI, NAMELY, A ~LANT IITC eUILT ON ~AT TE.~A'N W'TH HYDRAUL'C 
'1'~01" ION 0,. TA IL'NQ' ANO. MA IHTENANeE O~ TA ,""ifO' DA.. IT A"". 
ceNT'M~"'ATEI UlI'" Nt. tQU'~ENT. UN""" OTHE.WII£ INOIOAT£D, AND TME 
owtRA"'L aUDIET CAN It .EDUOED ~A'~'.T'O"ATE"'Y IY THE AMOUNT .,. 8t'OND­
KAND EQUI~ENT UIED. IT " ~.~tCTLT ~"II'IILE TO u.t srCOND-HAND 
.TEEL alNa, " •• EXAM~LE. IUT IT " NOT .t:eO."'NDEI THAT ~"tlA.Y OON­
¥tYIN' AND leAEENIN. tQU'~ENT IE OTHER THAN NEW "UI~MCNT. 

C •••• tTE 'IIOH.RA.~ 

'CHEDUL( ONE 
A~~.O.'.ATE CA~ITAL CD.' j 

SAN. SIAEENI'" 'LANT- 10 TONI/H •• rEtD 
CHA"I'A.-aA.DE ••• REA, A~ACHE COUNTY, A~IIONA 

(SU 'LOW SHtET 1 1 JA .. UAAY, 19.5.5) 

r.o.e. A PP.OlC. 

ritE IIMT [R EC T t C! !..Q..!!J:. SUlaEIT£O SOYRCE 

• 1000.00 • 1000.00 ' •• 01 Ao •• UIn 
~ .. "EeL MO~~t~ WIT .. 

IAft 
1/2- a.unT, 1.5' x 1.5' 
20 ,.T' I'Nt OA~ , T~AC. 

"000.00 
1000.00 
)00.00 
100.00 

1500.00 
6000.00 
8500.00 

• 100.00 
100.00 
30.00 
10.00 

15°.00 
600.00 
850.00 

250.00 
250.00 

75.00 
25.00 

375.00 

1350.00 STE,H'N.-ADAMI, L.A. 
13.50.00 STE","'I-ADA.I, L.A. 
~05. 00 Unl leu. !IIIC.' 

VIIUT •• , I'N 
FIE.,a, IS- x 12' 
ELEVATa., .50', 10- X 6-
STO'. I'''. 300 T ••• TEEL V.I._'N, I'N 
FECOEA, 18- X 12' 
61LT CONVEYO., 18- X 50' 
ROTARY DRYE., 36- )( 16' • 

100.00 
1500.00 
2400.00 

• /.0'0., DA'YE, ,.AN, 
IURN'.I , OONT.OL 

("'EYA' •• SO,, 8- " 5-
SORE''', D.D., 4' X 8', 

10000.00 
5000.00 

w/.o, .. , ... ft 
CONDU,T, ITEeL, ~, X 4-
CONDUIT, ITtE"', ,0- " 6-
SCAEEN, SD, 4'X 8',C •• ~LETE 
CONDUIT, .TtEL, 10' X 6-
SCREE", SD,4'x8',cO.~"'ETE 
STEtL C~DUIT, 60- X 4-
3 Co.~ART.I"tL "N, 

2100.00 
6.5.00 
15.00 

1400• 00 
1.5.00 

1400• 00 
60.00 

500 TON W/UTE' 15000.00 
'LAT"O •• 'CALEI, 60- W'TH 

R'I.HA., 50 T. 
BUILD'NO, e.I.,.TEEL AND 

WOOO ~.A.'O 

10.00 
1.50.00 
240.00 

700.00 
500.00 

210.00 
6.50 
1.50 

140.00 
1.50 

140.00 
6.00 

1000.00 

419.00 

I~OO.OO 

- 3-

1500.00 
21~.00 

25.00 
315.00 
600.00 

~.oo 
1250.00 

5~.00 
16.25 
3.75 

35°.00 
3.75 

350.00 
15.00 

375°.00 

10.,7.5° 

4600• 00 

135.00 SnlTaON C ..... U'.Mft 
202.5.00 S"'MC .. -Aoa.l. L.A. 
8100.00 S't~HIN.-ADA ••• L.A. 

U"7S.00 S",tteNi-ADA .. , L.A. 
135.00 I""a •• C ••• lou'.UTe 

2025.00 ST'PMCNe-ADA.', L.A. 
3~0.00 ITC~H£N'-ADA". L.A. 

13200.00 'TAN'ARe ITCCL, L.A. 
6150.00 ITE~H£NI-ADA". L.A. 

2635.00 OwU"A" .. SOlI, AL_._ 
87.7.5 UI" "VIPMC .. , 
20.25 unD UU'''''WT 

18go.00 OV' •• T .... , SON, A .. MA .... 
20.25 UIE' £'UI~.T 

1890.00 Oy, •• , ... , ..... A ........ 
81.00 U.ED E'U'~.' 

19750.00 , Tt~"CNe-ADA.'. L.A. 

5656.50 Hun SCALE •• ATW ••• 

20000.00 Lou", CONT •• OT O. ,. ... C 

G. AUSTIN SCHROTER 
CO"5ULTING ENGINEER - GEOLOGIST 

THE ~LAN' OON"~UOT'ON ~IIUREI HEREW"H CON"M~LA'E 'HE WOR.T ~OSI'ILE 

CONo'TIGNI, NAMELV, A ~LAN' I'" eU'L' ON ~A' T£R~AIN .ITM HYORAULIC 
.'I~OI"'DN O~ TAILING' ANO .. MAINTENANOE O~ TAILINGI DAM. IT ALIO 
ceNT~M~LATEI uelNI NEW EQUI~ENT, uNLEel OTHE •• 'I£ fNOIOATED, AND TME 
o_ERALL aUDIET CAN IE REDUO[D ~R.~.RTIONATELV IY 'HI AMOUNT .~ aE'ONO­
NAND 'QUI~ENT UIED. IT 'I ~.~ECTLY ~R.I.I"LE TO UIE IECOND-HAND 
ITEEL UN', ".R EJ(AM~L', IUT IT 'I NOT R£OGMIIENDE. THA' ~Rt"AR'" CON­
YCVING AND 10.EENIN' tQUI~ENT IE OTMER TMAN N'W E.ur~MCN'. 

,CHEDULE ONE 
A~~RO.'.AT' CA~ITAL C.IT } 

'AND ' •• EEN'N. ~LANT- 10 TONI/HR. F'ErO 
CHA.IE •• -SA.DE.I A~A, A~ACHE COUNTY, ARIZONA 

(SEE 'LOW 'NEET I I JANUAR.." 19.5.5) 

C •••• ETE "IOH.RAM~ 
~ ... TEEL MO~~'R WITN 

UTE 
1/2- aR,ULY, 15' x 1.5' 
20 ~T' -'NE CAR & TRAe~ 
Y.IUTO., I I N 
'EE.ER, IB- X 12' 
ELEWATO«, 50', '0- x 6-
ST •• K I'., 300 T •• IT'~L 
V'I.AT .. , I' .. 
'ECOU, 18- J( 12' 
B'LT CON.IYOR, 18- X 501 

ROTARY DRYER, 36- X .6', 
_/.OTO., DRIYE, ~AN, 
aURNrRI & COWTROL 

ELEYATOR SO,, 8- • 5-
SORr,., O.D., 4' • at, 

W/.OT .. & H'ft 

F'.O.!. 

'1000.00 
1000.00 
)00.00 
100.00 

1..soo.OO 
6000.00 
8500.00 

100.00 
1500.00 
2400.00 

10000.00 
5000.00 

CONDUIT, ITEEL, ~, X 4-
CONDUIT, ITEEL, 10' X 6-
SCREEN, SO, 4'x a',C.M~LETE 
CONDUIT, ITEEL, 10' X 6-
SCREEN, so,_·xa.,CO.~LETI 
STEEL C~DUIT, 60- X _-

2100.00 
65.00 
15.00 

1400 • 00 
15.00 

1.\00.00 
60.00 

3 Co.~A.T.I'~EL IfN, 
500 'ON ./UTEI 

PLA'~O •• ICAL'I, 60' .fTH 
REI.I'AM, 50 T. 

BUILDfNO, e.I.,ITEEL AND 
WO~O ~"A"[O 

15000.00 

4190.00 

,-Itt lIMY 

• 100.00 
100.00 
)0.00 
10.00 

150.00 
600.00 
a50.00 

10.00 
15°·00 
24°.00 

210.00 
6.50 
1.50 

140 • 00 
1.50 

140.00 
6.00 

1000.00 

1400• 00 

-3-

AP"tOI. 

E lEe T ". !Q.!!!:. SUlet'YED lOYRi, 

• 1000.00 • 1000.00 '.UI AI.oUIIT 

250.00 
250.00 

75.00 
25.00 

375.00 
1500.00 
21~.OO 

25.00 
375.00 
600.00 

~.oo 
1250.00 

5~.OO 
16.25 
3.75 

35°.00 
3.75 

35°.00 
15.00 

1350.00 "£~H[NI-AOAM', LeA • 
1350.00 s'r~I.I-AoA.', L.A. 
405.00 Uln Ctv I Ne.T 
135.00 S",'RO. CO .... UT.Mft 

2025.00 STE~"C ... -ADA.I, LeA. 
8100.00 S'r~NI •• -ADA.', L.A. 

11475.00 5 TE~HE ... -A.A", L.A. 
1)5.00 ,.,N'RO. C •• ,IOUT ... ,. 

2025.00 S'r~MCNe-A.AM', L.A. 
3240.00 $T'~HCN.-A.A", L.A. 

1)200.00 STANDARD "ICL, L.A. 
6750.00 'TE~HrN"'DA.', L.A. 

26l,S.00 OwU"ROli .. So., ALMA._ 
a7.75 UI'I r'U'~IIC.T 
20.25 UIED rtuI,.ENT 

1890.00 OYER.' ... & SON, ALMA .... 
20.25 UIEI E.UI~.T 

1890.00 OYUI''' ........ ALMA .... 
81.00 UIED '.UI~.T 



r.o.l. 
COST -

G. AUSTIN SCHROTER 
CONaUL riNG ENGINEER GEOLOGIS~ 

SCHEDULE ONE {CONT'D. 

f!EIQ"'T 
APPROX. 
ERECT I ON SUlQ£STED SOURCE 

• IIP.!O'OIll "MII~CI 
2-1 ".'.,22O/44O,Ae '226.80 DEL. • 57.20 • 

66.90 
48.10 

266.00 STE~LtNe UOTOIII., L.A. 
344.50 STEIIILINe MOTO." L.A. 
~0.50 STERLtNQ MOTOIII., L.A • 

2 - 2 M.P., ,A.c 7l5.t:lJ DEL. 
I - .5 M.P., .a. '92.40 DCL. 

I •••• ELE'TIII,.AL .EA. • ,SOo.oo • 150.00 375.00 
50.00 

2025.00 
600.00 

LOCAL CONTIIIA.' 
·' •• 1 , 'ArETY "T. 500.00 50.00 H" ""[ £'T. , I.'. leo ... L., 

Lo. AN.EL'. 
C ... ",,, .... MA_rlll 500.00 as. 00 '25.00 

175.00 
LOCAL OONT-.CT, GALLUP 
rOltCr ACCOUNT TA.L,. .. rLUlMt .. I~.OO 100.00 

A .. LA"""" 

• 

TOTAL 

App_x • ••• T/T.ft 

"22139.75 

• 509.00 

l2'E 9N IOlG!!, 'I.UIIII£O ~OR ~ULLY '.CLO.£D, ~A.-oOOLED, CA~A.I'OR-TYPE. 
Dt ..... " ~ ... Lt.T YAIIIY ~III'. 35- - 5~ (rolll RE.ALE). 35- D,.OOUNT ~I'UIIIE 
veE'. E'U'~.T O •• PLETE W'T" .OTOIII. WMrR' '~[C,rlE' • 

.... L aOlea Otr A.on ooe" I 

A. thE"!tIAL E.,III"1 A.OYE C'TI .. T£ CO.TE.~LAT£' ~URCMA'E or ELECTRICAL 
c.c .. , ~ ... R.[eA. ~o. NOT OYER ,.015/K-H. Ir A CONTRACT OANNOT IE 
ErrcCT&O W.TH TH' R.£,A., IT WOULD IE NECE'''RY TO IN'TALL ELECTA'CAL 
IEft'"AT'.' 'fu'P.EftT AT TME PLANT a,TE ~Olll WHIOH THE CA~ITAL CO.T I' 
.P~'.'.ATIL' '9500 rlllEOTEO, ro~ A 50 K.Y.A. Dlr.EL .ENtRATOR. 

I. .eTSIII Iup~, AN' IIW,IIIA.' D"~"AL: rOlll IN.uaANcr PUIII~oaE' YOU 'HOULO 
''"',.,. AN A.I,UAT' .U.PLY O~ WAT~R ~OR 80TM ~~TEOTION AND a.NITA.Y 
veE. COlT "N.OT BE EITI.ATEO UNT'L ~LANT "TE I' OHO.EN. Ir ~ECE'IA.Y 
TO D'YELO~ WATE., A.T. ~ s.r. RY. ~[PO~TI OE~TH TO WAT'. TAILE AT eM •• ICIII. 
T. IE 85 rEET. CONYE •• ELY, YOU MAV [LECT TO 00 W'THOUT WATE. IUPPLY, BUT 
"NOE 'OU ARt p.OCE"'Ne AN I~DU'T.IAL ~O"OW ('ILIOA), THE A.'IONA 
I __ U,T.'AL CO •• II'ION WILL PROBA.LY ULTIMATELY REqU'RE aANIT.IIIY CONDIT'OH' 
W,TH ~UNNIN' WATEA. ~O~ ~'.t ~uapo.[a. IT MAY IE POI"ILE TO OET IY WITH 
A WIN •• ,LL AND ELEY.TEO TANK Ir NO OTHE~ WATE •• OURC, AYAILAILE. I~ YOU 
ELECT TO ~ROYIOE ~O~ .AHITA.Y aEwrlllAI, Ol.pOIAL A '!.PLE I_Horr TANK W'TM 
CMLORINATION o~ (~rLU£NT .HOULD BE WEIOHEO 4QAINIT eoaT O~ OE"~O'L. 

c. DRIYE. AND It "'ELLANEOU' EQ,J ,PIIENT I COYER£O IN A80YE OO.TI. 

D. 8Uth"ft'. THE .'LL CON'TRUOTION IUD.rT CAN IE REDUCED .V A~~.OX'.ATELY 
120.000 I' ELI.,.AT,ON or ~AVE' rLOOIII IUILDINI. HOWEYE., DUE ION'IIE.A­
T •••• NOU&.. I' 'IYEN TO CLI.ATIC OONI'T'ON' AT THE ~LANT .ITE. ST .... 
• evTWW'.TE-'-Y W'ft.' IL .. A .001 PAIIIT O~ T~ YEAR AND WILL TEND TO I.O.EA.E .'UIII 'OMPtft.ATIO. RATE IECAU.E or 'ILII.II. MAla •• AN' AL.IT'NO TO 

~-

· II .... OTO. I'MH""E I 
2-1 N.,.,220/~,AO 
2 - 2 M.P., 'AMe 
1 - 5 M.P., '''Me 

••••• ELI',a,.aL .&Aa 

F".O.I. 

!2!.! 

1.soo.OO • 

G. AUSTIN SCHROTER 
CONaUlnNG ENGINEER GEOLOGiSt 

SCHEDULE ONE (CONT·O. 

raE 18 .. T 

DEL. 
DE". 
DEL. 

150.00 

APPROX. 
ERECTION 

• 57.20 • 
66.90 
48.10 

375.00 

SUQQESTED SOURCE 

266.00 ST£_L,.8 MOTO~', L.A. 
~.50 STE~LIH8 MOTORI, L.A. 
~0.50 STERL,NQ MOTO~', L.A. 

2025.00 LOCAL CONTRA'T 
·' •• 1 , laPETY 'QT. 500.00 50.00 50.00 600.00 H'" F"lIitt £". , '.'. leo .. " ... , . 

loa AH.ELI. 
C .. w" ......... n 500.00 4tS.oo I~.OO 650.00 LOOAL OO.TaAC'. QALLU~ 

F"olltCr Aceo"", fa ft.... ~ua .. t .. I~.OO 100.00 175.00 1875.00 
a_ LAUND'1lt 

• 

TOTAL '122139.75 

A ......... "1'/"" • 509.00 

l2'E 9N .OTO!!. ',.uato ~OR ~ULLY , .. CLO.ED, ~AM-COOL(D, OA~AOITOR-TY~. 
D ...... ,. raeM L"T YA~Y rR •• 35~ - 5~ (ro. _[.aLE). 35~ DIIOOUNT rl.u_r 
VIE.. E,ut~N' O'.~LET( "TM .OTO •• 'Mr_, '~'C,rtED. 

M.aA .. IIOlCt 011 aoon o"n I 

A. SLE'T.I .. " ENE.IYI ~OOVE EI',"'[ OONT(M~LAT[' ~URCMA.r or ELECT.'CAL 
ENC .. Y ~ ... R.[.A. ~o •• 0T OVER I.CI5/KIH. Ir A CONT.ACT OANNOT IE 
rrrE.TED "TM THE R.E.A., IT 'OULD 8E NECE.aARY TO 'N'TaLL ELECTA'CAL 
ec.'.ATI.' "UI~.EM' AT 'ME ~LA.' 'ITE ~OR WHIOM THE CA~ITAL 00.' I' 
a ....... '.ATELY '9500 r.rOTEO, ro_ A 50 K.Y.A. DIE.EL .EN~.ATOR. 

I. .",. SU"~Y AN. SE""" D'.~ •• "L: ro. 'N'URANet ~UR~O'EI YOU 'MOU'" 
,,",,.C. AN AOI,UATC '~~LV or WA't~ ~O. 80T" ~"'E'TION AM. 'AM"ARY 
ueE. Co., eA._OT BE EITIMATED UNT.L ~UNT 'ITE I' OHOIEN. Ir NECE .... v 
TO DEWELOl' W"YE., ".T ... S.F". RY. RE~O~.TI OE~T" TO WATER TAILE AT CH".IER. 
T. IE 85 ~ET. CONV£RIELV, YOU MAY [LrCT TO 00 WITHOUT WATE. IU"~~Y, aUT 
IINOE YOU A.E "ROCE •• 'N8 AN I~OUIT"IAL "O'IO~ (I'LIOA), THE A"IZONA 
I~U'T.'AL CO ••• I.,ON "LL PROaAOLY ULTIMATELY _EQUIRE .ANITA.Y CONOITIOH. 
"'H ~UMNIN' WATEA. ~O~ ~'RE "ua~O'£I, IT MAY IE ~O'IIILE TO .ET IY .,'" 
" .,.,.,1.1. ANO E~EVAT[O TANK Ir NO OTHE" WATE" 10UROE AYAILAILE. I~ Y~U 

'LECT TO ~ROYtor ~o" aANI,A_V a,.rRAIE DIIPO.AL A 1'.~Lr IM"O~r TANK WI'" 
CMLORINATION O~ (r~LUENT 8HOULD BE wrl8HEO AGAINaT COl' O~ Orl ... OOL. 

c. D.,Y,. AMO ~ '.OELLANIOU' EClJ '"EN' I COYER£O IN ABOV[ OOIT •• 

D. BU'h""" THE .11.1. CONITRUOTION IUD.tT CAN B' REDUCED IY A~~ROX'MATELY 
120,000 IY EL'.'NATION or ~AvrD rLOOR 8UILOING. HO'EW'R, DUE 'ON'IOE."­
T". '~ULO DE "YEN TO CLIMAT'O OO.OIT'O.1 AT THE ~LA.T 'ITr. S, .... 
••• ?tteEIT''''v .......... A 1000 "A A' O~ THe YEA. AND '11.1. TE.D TO INO~'Alr 

Y.UIlt 'OM~CM'ATIO •• A,E IECAU.E O~ '11.100.1. NAZARD AN' AL •• TEND TO 

~-

131(· 



G. AUSTIN SCHROTER 
CONSULTING [NGINI:ER - GEOLOGII5T 

D'~"~ATr SALEAILE ~AODUCTI ~~OM THE IC~EENI " COVER '1 NOT 
~ROY'OED. IN W'~TER MONTHI, WORKERI MUiT It ~ROTtC'ED rAeM 
TH' COLD. ADEQUAT[ HEAT RADIATION ~ROM THt DRYER W'LL IERVE 
TM'I rUWCT,o. I~ THI ~LANT 'I rNCLOIED. 

'. IE'IHT OtTERMINATION, CA~ITAL IUDetT ~OA PLANT CAN BE REDUCEO 
APPROXI.ATELY '5600 IY DE~rNO'WQ UPON ~UOLIC ."eMMAITIA ICALtl, 
IINCE TAUCKI MUIT at WE'IHED AT THE Ntw MEXI" LINE. S'HCE YOU 
ARt IILL,,,Q .ATERUL ev THE TON t.T IIAY It ECOliOtIICALLY MORE 
~EAOIOLE TO INITALL ~LATrOR. I.ALE. UNO'R T~ rl'l '~OUT' or 
THI ~RODue, .'N'. CO.T or .OALE. INOLUOED IN A80V' r,eUR'O. 

4- CHO"I or Dn •• AND EAU",,,, IT 'ILL IE Nf)TU THAT THE [QUI ... N' 
rOR TME ~LANT "LL sr. 'UP~IID IY VARIOU' yr.,o.l. N6 IINILE V'NOOR 
or OUR AC'UAI~TA"CE II CA~AftLr or IUPPLYING ALL or THE EQUIPMIN'. 
~PEAKI~' B.OADLY. IT ,. NOT orNERALLY W'I£ TO •• aUE A TU~NKEY OONT.AC' 
rDft A C.MPLETE PLANT TO ANY MACHINERY MANurACTUAER. Ir YOU ELEOT TO 
A"~T THI •• ETHOD or C ... TAUlT,ON. 'NCREAS' THE .IOYE ooaT. IV as-
TO ALLO. rOR ,UB CONTRAOT ~~O~'T' AND IOOKKEEP,NG ., THE MACH'N'.Y 
COMPA.Y. E.'I.IE.I~I CO.T. ~OA orTA'LED DI"eN ARE NOT 'NCLUDED ,. 
PLANT rllUREI AHI USUALLY ~UN 5% TO ~ O~ TH[ TOTAL PLANT CO.T 
.' .... LI •• or 'HETHE. VOU ELrOT TO NAYE INI'~I.DENT ENI'WE,a. DE .... 
'ME ~~ANT OA CONTRACT D'.,aN 4HI CON.T.VCTION TO A MACHINERY _A.U­
rACTuttEtt. 

s. RO.T AClev.T, •• ANI 'UTU!' EX~OAAT".' IT ,. I"'HTIAL I. A., •••• 
e~EaATt'N T. "lal.ATE YOU. CO.T, .0 A. T. a,rLECT tHE co., or 
, •• ,WIIUAL '~"T".'. TN ••• I "'E~TI.~ .OTM ra •• TMC 'T"'~"NT 
.~ ... T ACCOUNT'.' AND TAXA',e.. 'OR EXA.~L£, .OIT or TMI OHAttGE' 
AC"ur. IY TH" rAOILITY A.A,N.' YO~ .PE.AT' •• A.I .. OT 1 •• '.I,tt, •• 
• O.T. IUT Aal: D 'VELO~_.' ANI IAMPL'.I CO".. I. OTNEa WOttO'. 
tt'OA.'LE" Ir WM. loti T~ WOft~ .a HOW " II .. NI: eR WHAT " I • 
• ALLEO, YOU I'~L AceaUE A DEYlLO~.ENT OOIT ~IR 'ON. S. rA. Y'U 
MAWE I'V'~'P£I 56.000 TO.I or 'A~rAILE •• T'A'A~ .oA1: OR LE ••• 

TH' ••• , or 101.' T",. ,. DIY'DrD 8ETM'I. rNI'NEEAINI. 'U~'RV"" •• 
ecOLO.T, LAI" AND 'U~CHAaIE COlT •• 'OOL •• 'A.~L'~'. AND LA.OAl,oav • 
• E WOULD '.TI.ATE THAT ROUGHLY ~ or TNE TOTAL .ILL •••• W"'OM YOU 
HAYE .'O'IWID rAOM UI R,~aEI!.' "RA,.HT r.".E'R'NI. ,NOLYI". 
THI 10.T or ~'''Aal •• THII £I"MA". THE BALANCE or THE .MA •• '. 
Aa, roa PRE .. A,. D'V[LO~M'NT ANI MU.T IE .If u~ AI AN A81ET ON you. 
.OOK, .1 ANO 'HIN YOU Irl'. o .. 'aAT'O •• 

6. OWHE •• '.EaA~', A. 4ND IHEN YOU PI.rEeT YOU. DEAL ANI 'M' IMD,A. 
LeAl" AND PAOOtlD W.TH rU~THE. DIV[~O~.ENT loaK, VOU .HOULI IN.,aueT 
TOUR IN'INEIR. TO [X~OAE rOA AND .A~ TMC OATALYT'. CLAY .Ht' •• , 
NAVE 1~'IrLv OI.€RVED OH THE ~.O~[RTY. TH'I MAY .. aovl TO .E A. 

- 5-

G. AUSTIN SCHROTER 
CONSULTING [NGINI:ER - GEOLOGIIIT 

DI~"~AT[ IALEAI~E PRODUCTI ~~OM THE ICREENI I~ COYER 'I NOT 
P~OYIO[D. IN II~TER MONTHI. WO~KERI MueT IE ~ROT[CTED r.oM 
THt COLD. ADEQUATE HEAT RADIATION ~ROM THE DRYER II~L IERYE 
T"" rUNCTION I~ TME PLANT II ENOLOIED. 

' •• E'IHT OtTERM,NATION, CAPITAL IUDltT ~OR PLANT CAN IE REDUCED 
APPROXIMATELY 15600 IY DEPENDINO UPO~ PUILIC .EleMMAIT'R .CALEI. 
IINCE T~UCKI MU.T at WEIIHED AT TME Ntl Yrx.o. L'NI. SINOE YOU 
ARE ItLLI~Q MATERIAL BY THE TON It MAY IE ECONOMICALLY .OR[ 
~EAI'ILE TO IN.TALL ~LAT~ORM .IALt. UNDER THI rEtD IPOUTI or 
THt ~RODUC' liN'. CO.T or IOALEI INILUOED 'N A80Y[ rleUREI. 

4.. CHO"E." DEI'. A.D EUaT,I .. , IT .ILL IE NOTU THAT 'HE tqU ..... NT 
rOR THt PLANT IILL S[ IUP~I'D IV YAR'OUI YE •• ORI. He I'N.LE Y'''OR 
or OUR ACeUA'NTANCE II CAPAeL[ or IUPPLYINI ALL or THE EQUIPM'NT. 
~PEAKI~' .aOADLV. IT ,. NOT GtNERALLY 11'[ TO ,S.UE A TU~NKEY OONTRACT 
rOR A O •• PLtTt PLANT TO ANY MAOH,HtRY MANurACTURE.. Ir YOU ELtOT TO 
A .. PT 'HII METNeo or Co.ITRVOTION. INCREA.t 'HE .IOYE COlTS IY ~. 
TI ALL.' 'I. lUI CONTRACT p~orlTI AHD IOOKKEIPtHQ ., 'HE MAOHt~ERY 
CO.PA.Y. £ •• ,N,tRI .. I COITI rOR OtTAILto DII'IN ARE NOT INCLvotD ,. 
PLANT rllUREI AN' UaUAL~Y RUN 5% TO ~ O~ 'Ht TGTAL PLAN' CO., 
RE .... LEI. or WNE'MIR YOU [LtOT TO HAYE IND'~INDENT EN".EER. DEI'" 
TME P~AN' .R CONTRACT DElleN AN' CONITRUGTION ,. A MAOHtWERY _ANU­
,.ACTuttER. 

5. COlT AC.IVNTIN' AND 'UTUP' EX~ORAT'.N' I, 'I IIIENTIAL I. A .'.'N' 
O~ER.T"N T. I"R'IATE YOUII COITI .0 AI T. IIIrLEeT THI CO.T I,. 
,.0l.loUAL '~"'tl.l. TM'I I. 'II'~TIAL 10TM ral. TMC "AN.P"~T 
.F .. IT ACCOUNT'.' AND TAXA".N. 'Olt 'XA.~L[ •• OIT Ir TM' ONARa,. 
AC"UCO IV T"'I r.olLITY A'AINI' YOUR IPCRATION All' .1' ' •••• E' •• N • 
•• ITI IUT AR' D 'WEL.P.N' ANI .A.PL,., co.,.. ,. OTHER .0 .... 
REIAROLl:I. or .,.. OOtl THI: WORI[ .R HOW " II "N' OR WHAT IT 'I 
OALLED, YOU IILL AeeRU' A D'YELOPME"T OO.T PE. 'ON. S. "AR YOU 
MAWI oEW'LOPEO 56.000 TONI 0,. IALEAOLE MA'ERIAL MOlt, OR LI.I. 

TME ••• , I,. DOl.' 'M" 'I D'YIDED aETlE'N tN'INEtRIN'. IUPEltY'I,O •• 
~OLO.Y. LA.OR AND IU~CHA~.t COITI. TOOL'. IA.PL'~'. AND LAIORA'O~Y. 
WE WOULD lIT I_ATE THAT ROUOHLY ~ or THE TOTAL IILL'N" ."IOM YOU 
MAWI REOElvto raOM UI R'PRtl!"' "R."H' tNtlNEt.'N •• 'NOLUOtN. 
THE '0" or ~'PA.IN' TM" tlTt .. TE. THE BALANCE 0' THt lMARI" 
ARt 'OR PRtPAl1 DEY[LO~MENT AND MUIT IE "T UP AI AN .el'T ON Ylva 
.00.' AI ANO WMEN YOU .tt'N OPER.TION. 

6. OTMtR II.I.ALI, '1 AND IHIN YOU PtRrEe, YOUR DtAL ANI 'ME I",A .. 
LEAl" AND ~ROO[ID 11TH rU~'HER DEYELOPMENT WORK. YOU IMOULD INI'.ueT 
TOUR ' •• INIIR. TO EXPLOltE ro. AND MA' TME OATALTTI. CLAY .MIO. W' 
NAYE BR'ErLV •• I€RYtD ON 'HE ~.OPERTV. TM'I MAV 'ROVE 'I I' A. 
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G . AUSTIN SCHROTER 

CONSULTING ENGINEER - GEOLOGI.T 

EXTREMILY VALUABLE RE.OUROE, ~AR MORE VALUA8LE THAN THE ~RACT'NI 

'''0, OE~INDtNI U~ON DEYELO~MEHT AND £X~LORATto. WO~K. ALL Wt CAN 
IAV .. THAT W' HAVE OD.ERVED TH.D MAT[ItIAL 'N WIOELY SC4TTtfttO 
'UTCltO~ AND WE ADVI.t Y'U TO ~OLLOW IT THROUIH. 

1. OpERATINa CO.f. ,N TMC PltOJEOTED PLANT. 

SCMEDULE TlO 
E.T'MATED O~£RATtNQ CO.T., PROJEOTED PLANT 

PoWEIt 
HAULAIE 
S,.""NI RATI' 
t.OA VA T Itt, (OON'ltA 0' ) 
C .... N LA ... 
rUEL Coe, 
HUT "AOTOA 
IUt-E .. v II ION 
EN •• " DEVEL'"CNT 

IIDC. TRAVEL' Llv'Na 
S~ro. YOLU.E, lANK RUM 
INe'AN ROVALTY, RINE'OT'AT£D 
M'LL LA •• R, ~JECTED ~AN' 
CA~eITV, ~RO~O'EI ~ANT 

DC¥CLeNIHT TNMI DEO.1955 

I'N ,., " HAuuera 
DEVELONlHT 
ST. I~~'N' 
I'NINI (1 •• 3 TO .. / ••• ) 
ItOA,1 & U'IfEE' 

f'ACTOltl 

3S KYA e .0IS/KWH 
15 TIN. I .50/.,. ~ 'I.oo/TON, BANK-RUN CMAMDERI 
0.5~ YOI' /TGN 
IO.60/vo.' = 10.~/T'N, aANe-AUN 
1.6.oo/D"lrT + II~ lUltIHA.ICI .'17.76/.HlrT 
to.I,/GAL., TRUCK & 'RAILIR 
1~8,OOO I.T.U./eAL. 
t6OO.00/_ •• + II •• UAOHARQEI • 1666.00/_0. 
2-.AN IRILL CRCW + ENa,NEEIt + JEt' + TRAVEL. 

13000.00/_0. 
1600.00/_ •• 
106 LI./rt.' • 18.87 ~T.'/T'N 
10.2O/vI.', ~AO'UC' 'NI~~E' = 10.1~IITON, 8AHK RUN 
2-11AN/.N'P'T 
10 TON./MR. ~£. 
16000.00 ~OR 56,000 'ONI (~IN'IHCD) 

PRODUCT ION con PER TO! 

•• 086 
.32~ 
.420 
.099 

HAULAGE 1,133 
.'~~'.I & 'AOO'II'NII 

LABOR (3 'HI~'S) 
'OWEIt 
rUEL 
OE~AECIA'ION/70000 TONI, BANK ~UN 
RE,a ,. & U'KEE~ 

SU~~LI EI 
TAIL INa, & WAI'I 

-Dtv'T ~OR 2Q! TAIL LOI, 
INDUN ROYALTY 
SU~'RVIlION 
EN8INEE~INQ & TRAVEL 

TOTAL e 10000 TON RESERVE 

.4144 

.037 

.195 
1.886 
.033 
.100 
,010 

I~ AEI'RVE " DOUBLED, cOlr PER' ON 
I~ ft'.EAVE .1 T.I~LE., ••• 

5.959 
.140 
.128 
,1'}5 

,6.362/TO.. PRODUCT 

5.183 
4.790 

TO WHICH .UI' Bt ADDED BURDEN AND .ALEI AND AOQUISIT'ON COlT •• 
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G AUSTIN SCHROT£R 
CONSULTING ENGINEER· GEOLOGIST 

EXTREMCL" VALUAILE REIOUROE, ~AR MOAE VALUABLE THAN THE ~RACTfNI 

I"D, OE~ENofNI U~ON D'VELO~MENT AND EX~LOAATfON WOAK. ALL WE CAN 
lAY "THAl WC HAVE O.lrAVED TH'I MATEAIAL ''I W'DELY SCATTERED 
OUTeRO,. AND WE AOY,.E YOU TO ~OLL~ IT THROUI ... 

SCHEDULE TlO 
EIT'MATEo O~ERATINQ COITI, PROJECTED PLANT 

Powu 
HAULAIE 
SUi .... ' ... RU'I 
ExOA YA T ttl I (OON'RA Of ) 
C ...... LA .... 
"UEL COlT 
HUT rUTO" 
IUKRV'I,." 
E ..... l OEYELI ... CJfT 

MIIC. TRAVEL' LIY'NI 
S~[O. YOLU.', IAN. AUN 
INIIAN .IYALTY, .CNEI.T,AT£o 
MILL LABOR, ~J'CTEO ~ANT 
CA~eITY, ~AO~'T'I ~NT 

DC"LWIIC'" 'NItV DU.1955 

.,.,., & HAULAI', 
DEVELD~"T 

S"U .... I". 
""'''. (1.43 TI .. /"D.) 
ROAD. & U~"E'~ 

'ACTOR. 

3S ICVA •• 015/KwH 
15 T .... t .50/MI. ~ 'I.OO/TON, lANK-RUN CHAMIER. 
O.5~ YOI' /TGW 
'°.601'10.3 = 'O.~/'I", SANW-AUW 
,,6.oo/ ... 'rT + II~ I~OHARI'I. '11.76/IHlrT 
to.I,/GAL., TAUCK & TRAILCA 
I'B,ooo I.T.U./eAL. 
1600.00/ ••• + II •• ~OHA.Q[ •• 1666.00/.0. 
2-.. .. '.,1.1. cwew + 'M8INEEA + JE[~ + TAAYEL • 

'3000.00/ ••• 
1600.00/.1. 
106 L.I/ry.' • 18.87 ~T.3/TON 
10.20/'11.', ~RODUCT IM'~~E' = 'O.lllITo", 8A ... RUN 
2-IaA .. /.H'rT 
10 T.NI/HR. "EI 
16000.00 rOA 56,000 TONI (~'N"",o) 

PRODUCT I ON con PER TO! 

HAUUQf: 1,133 
MILL'''' & '''00''1''10, 

LAlOR l3 IH' Ha) 

"OW'A 
rua. 
OE~RECIATIO,,/70000 TOMI, lANK .U. 
RE .. A tR & U~.EC:~ 

SU~~LIE' 

TAIL'NO' & 'AITE 

AOiUI' ~OA 2Q! TA'L LO'I 
INDIA .. ROYALTY 
SU .. ERYI ..... 
ENGINEERING & TRAYEL 

TOTAL • 70000 TON AtatRYE 

.444 

.037 

.195 
1.886 
.033 
.100 
,010 

I~ REI'ltYE II DOUBLED, coer PElt' 0 .. 

I~ ItCIERVE I. Tltl .. LED, ••• 

5.959 
,'40 
.128 

" 35 
,6.362/TON PRODUCT 

5.183 
4.790 

TO WHICM .UIT BE ADDED BURDEN AND IALt. AND ACQUI'ITION COl' •• 
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G. AUSTIN SCHROTER 
CONSULTING ENGINEER - GE:OLOGIST 

8. 8REA.-£Y'N COlT AND B~O,"I TH" ~AC'L'TY, O~ COUR.', HA. NO WAY O~ 
'IT'MAT'.' YOUR BURDE., IALEI, AND ACOU'IITION CO.TI IINCE WE A~E NOT 
~AM'L'A. WITH THE O~~AT'ON' O~ YOUR IUIINEI.. THE EI"MATED O~E~a'IN' 
10lTI eM~ IN SCHEDULE Two IHOULD IE I.C~'AI[D BY A TONNAaE ~IIU.E 

C,UIVALENT TO you. EITIMATEO IAL'I, SU~D£N. AND ACQUII'TION COITI. IE 
MAY[ ALLOWED ~OR A ~ORT'ON O~ TOTAL TRAVELINI COITI IN 'CHEDULE TwO IUT 
THII 00'1 NOT 'NCLUO~ T~AVELI". COlT. INOU .... ED ,.OR .ALE. ~ROMOTION. 

'I WC MAY[ IND'OATEO VERBALLY ON .EVERAL OCCA.ION', A PROV'N RCIE~Yr 

I~ 70,000 TO.I BAMK-RU. rqulYALENT TO 56,000 TONI O~ "'.'IHED MATE.IAL 
'1 NOT AN .ICtUATC ~Clr~Yc U~ON WHIOH TO IUILD A ~RoeC'I'NI PLANT. You 
W'LL .OTE 'N SOHEIULr TwO THAT IY DI".'IUT'NI THE OY'RALL PLANT 10lT 
AI.I'.IT A 70,000 T .. RClrRft, THAT THE O~E~ATIN' 00., P'1t TON W.LL K 
OLOI' 'I .6.!S. I~ TH' ItCI'Rft 'I ooueLED, TMC CITI"T'I COl' 'RO~ 
TO '5.18, AND ,r TMC ItEI~Rft ,I TIt'~LCD, THE 'IT'MA~' COlT DltO~1 TO 

' •• 79. 

,. ~IT'MA"" YOUR lUOIET VI. ~.T CA~AO'TY, YOU MUIT AeA' •• 0NI.I,1t 
T.E .aEA.-rYE.~O'.T. '0. EXAM~L', A 50 T ••• It A ,00 TON ~ANT .ay 
K .0 ..... E .. IAL Ir Bve •••• ,.~ItATIO. II "0' rolt OC~.C"AT''', 
.. LEI, .YCRNEAI A.I AO'U'I,T, .... ITI, I'NeE TNE PLAMT '~C.ATINI 
LAlOR a •• AOOVI"T,I. OIITI W.LL .CMa •• ~'.~O. 

IITM THE al.YE rACT .. I SErORE YOU, YOU AIt' 'N A POI'TIO. T. MAKE ANY 
N~I'I".Y "O'I'I.I,aNO W~ ~EOO"C.O THAT rUItTHER DEVELO~MENT WOIt. B~ 

...... TE •• r~ .. r ANY IIZAILE IU" AIt' EX~ENOEO 'N PLANT ER'CT'''', UNLCII 
Ylua ,.WEITM'NT .1 .'MERWllr ~RD'EOTED. 

us/ •• 
'NIL. 

ItY 
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G. AUSTIN SCHROTER 
CONSULTING ENGINEER - G£OLOGIST 

8. 8REAK-£Y!N COlT AND B~D,"' TH" rAC'L'TY. or COU.". HA. NO WAY or 
'I"MAT, •• YOU~ IURGE., I~L£', AND ACtu,IITIO. co., •• INCE W[ A~£ NOT 
rAMILIAa WITH THE OP£~A"ON' or YOUR IU"NEI.. THE 'IT'MA'[D O~E.ATI •• 
101'. eMO~ 'N SCH'DULE Two IHOULD IE INCREA.£D 8Y A TONNAar r,ouaE 
'tuIVALINT TO VOUR EI"MATED IAL". aURDEN, AND ACOU'I'TION CO.'8. IE 
MAwr ALLOWED rOR A ~ORTIO. or TOTAL TRAVEL'N' COlT. I. SCHEDULE Two IUT 
THII DOEI NOT ,.CLUDI: TRAVELINe COl" 'NOU""'D ,.OR I.ALE' ~RO.OTlO •• 

'I WE MAwr 'ND,O.TED VERBALLY ON .EVERAL oceA"OM', A PROV'N REI'RYI: 
or 70,000 T •• I IANK-RU. I:qulVALENT TO 56,000 TON. 0' "'N'IHED MATEa'AL 
, •• OT A. A.EtUlTE REO'RYE UPON WH'OH TO IU'Le • ~ROCE"'.I ~LANT. You 
WILL .OT[ •• SOHEDULE T.o THAT IV DI.TR'IUT'NO THE OVERALL ~LANT 10.T 
AIA".O' A 70,000 T .. R'IERwr. THAT THE OPERAT'N' 01)', PER TO. WILL K 
.LOIE , •• 6.!5. Ir 'HE .'IE.wr I. DoueL'., TME EIT''''E' CO.T ••• Pe 
TO '5.le, A.D ,r TMC R£I'RVC II 'R'~L'D, 'HE '.TIMATED CO.T •• OPI TO 

'~.19 . 
•• EIT'MAT'Ne .IUR .ueIET VI. PLANT CAPAOt,y, YOU MU" AlA,. 'ONI'O'. 
T.' .alA.-EYE.PO'MT. '0. EXAMPLE, A 50 , •• IR A ,00 TIN ~A.T .a, 
K ....... ' ... AL ,r lue O'.""RA" •• II MAD' ro. OEP."'A"", 
&ALe', .YE.NEA. ANI AOtu,.tT, .. ""', "Ner TNE PLAMT ,pERAT' •• 
LA.OR A •• AO'U",T, •• OO.TI WILL R'.A •• r,XED. 

I.," 'HE A.OYE rACTOR. a,roac YOU, VOU AR' IN A PO"'I'. TO M.KE A., 
NE.' .... ' ......... ,AN. WE ~E.OMM' •• THAT rua'HER DEVELOPMe.' woaK IE 
...... T'. ,ErOR' AN' 'IZAIL[ IU ... R' EXPENDED IN PLA.' 'RECTION, UNL'" 
,.u. ,.WE.'.'.' I' .'", .... E P .. TECTED. 

IU/ •• 
EN.L. 

VER' TaUL~ YOual, 

8Y 
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ARIZONA SILICA SAND CD. 

IBIA 95-468 Decided April 22, 1999 

Appeal from a decision of the Arizona Deputy State Director, Bureau of 
Land Management, affirming stipulations to a mining plan. AZ 14-20~0603-
8992. 

Set Aside and Remanded. 

1. Regulations : Applicability 

A sand and gravel mining permit which provides for 
the applicability of regulations IInow or hereafter 
in force II incorporates future regulations as current 
permit tenns as they become effective, even though 
such regulations may place additional obligations 
or burdens on the permittee. 

2. Indians: Mineral Resources: Mining: Generally--Mining 
and Reclamation Plan: Generally 

BIM may condition the approval of a mining plan on the 
acceptance of stipulations designed to ensure proper 
reclamation where such stipulations are reasonable and 
reflect consideration of Indian interests. However, 
the decision to require particular stipulations must 
be supported by the record even when they are based on 
the recommendations of the surface management agency 
and the tribe involved. 

3. Indians: Mineral Resources: Mining: Generally--Mining 
and Reclamation Plan: Generally 

Under its general authority to approve mining and 
reclamation plans on Indian lands, 43 C.F.R. § 3592.1, 
BIM may require the permittee to agree to cc:mpl y with 
various stipulations if they are shown to be necessary 
to meet the reclamation goal of the plan. 

APPEARANCES: Jennifer Brooks Gavilondo, Esq., Heidi L. McNeil, Esq., 
Phoenix, Arizona, for Appellant. 

148 IBIA 236 
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IBIA 95-468 Decided April 22, 1999 

Appeal from a decision of the Arizona Deputy State Director, Bureau of 
Land Managerrent , affirming stipulations to a mining plan. AZ 14-20 ~0603-
8992 . 

Set Aside and Remanded. 

1. Regulations : Applicability 

A sand and gravel mining permit which provides for 
the applicability of regulations "now or hereafter 
in force" incorporates future regulations as current 
permit tenns as they become effective, even though 
such regulations may place additional obligations 
or burdens on the permittee . 

2. Indians : Mineral Resources : Mining: Generally- -Mining 
and Reclamation Plan : Generally 

BIM may condition the approval of a mining plan on the 
acceptance of stipulations designed to ensure proper 
reclamation where such stipulations are reasonable and 
reflect consideration of Indian interests . However, 
the decision to require particular stipulations must 
be supported by the record even when they are based on 
the recarnendations of the surface managerrent agency 
and the tribe involved. 

3 . Indians: Mineral Resources : Mining: Generall y- -Mining 
and Reclamation Plan : Generally 

Under its general authority to approve mining and 
reclamation plans on Indian lands , 43 C.F.R. § 3592 . 1, 
BLM may require the permittee to agree to comply with 
various stipulations if they are shown to be necessary 
to rreet the reclamation goal of the plan. 

APPEARANCES : Jennifer Brooks Gavilondo, Esq . , Heidi L . McNeil, Esq ., 
Phoenix, Arizona, for Appellant . 
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IBLA 95-468 

OPINICN" BY ACMINISTRATIVE JUD3E PRICE 

Arizona Silica Sand Corrpany (ASSC) has appealed an April 12, 1995, 
Decision of the Deputy State Director, Resource Planning, Arizona, 
Bureau of Land Managerrent (BLM), affi:r.ming certain stipulations required as 
a condition precedent to the approval of a mining and reclarration plan 
(plan or mining plan) . In his letter of July 25, 1994, the BLM Assistant 
District Manager, Division of Mineral Resources, Phoenix District , 
conditioned approval of ASSC's mining plan upon its acceptance of five 
stipulations . ASSC appealed the iTl1fXJsition of three of those stipulations 
to the State Director. In affi:r.ming, the Deputy State Director concluded 
that the Authorized Officer properly could condition approval of ASSC's 
mining plan on the caupany ' s agreement to fully canply with the 
stipulations stated in the July 25, 1994 , letter . 

ASSC has operated a silica sand mine on the Navajo Reservation since 
1966 under Bureau of Indian Affairs (BIA) Sand and Gravel Mining Pe:r.mit 
Contract No . 14-20-0603-8992 (pe:r.mit) . The permit was issued on April 7 , 
1966 , and approved by BIA on August 10, 1966 , for 640 acres , in sec . 29, 
T. 22 N., R. 29 E . , Gila and Salt River Meridian . In November 1982 , ASSC 
agreed to release 130 acres of the pe:r.mit acreage located in the SW3~ of 
sec . 29 to the Navajo Nation for the construction of housing. 
Approxirrately 40 of the 510 acres now covered by the permit will be 
disturbed by current and future mining. (Environrrental Assessrrent (EA) 
No . AZ-020-IND-93-01 at 5 . ) The rerraining 470 acres have been reclairred or 
were not disturbed by past mining . The premining use of the land was as 
grazing for sheep and goats . (EA at 4 , 5 . ) The terms of the pe:r.mit 
authorize ASSC to mine silica sand for a term of 5 years from the date of 
approval and for as long thereafter as silica sand is produced in paying 
quantities. The sand is valuable as a specialty sand and is sold chiefly 
as a hydrofac proppant to the petroleum industry in the San Juan Basin. 
(EA at 4 . ) 

Issuance of leases and pe:r.mits for extraction of minerals on Tribal 
and allotted lands is authorized under the Act of May ll, 1938, 25 U.S .C. 
§ 396a-g (1994), the Act of March 3, 1909, as amended, 25 U.S .C. § 396 
(1994), and the implementing regulations found at 25 C. F .R. Part 2ll 
(tribal lands) and Part 212 (allotted lands) . ]) Surface mining and 
reclarration of Indian lands are subject to regulations found at 25 C. F.R. 
Part 216 , which are administered by BIA. However , BLM is authorized to 
manage minerals on Indian lands, including the approval of mining plans, 
under Secretarial Order No. 3087 , Amendment No . 1, February 7, 1983 . 2/ 
Thus, mining operations on tribal and allotted lands are subject to -
regulation as outlined in 43 C.F.R. § 3590 .0-7 . 

1/ The pe:r.mit was issued under the authority of 25 C. F .R. Part 171, 
currently designated as 25 C. F.R. Part 211. 
2/ The regulations were revised in 1996 to include 25 C.F .R. § 2ll .4 , 
which specifies BLM ' s authority and responsibility in regard to tribal 
lands, including approval of mining and reclarration plans for tribal lands . 
The regulations further provide that BLM' s regulations supplerrent those of 

the BIA. ASSC does not question BLM ' s authority to approve mining plans. 
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lELA 95-468 

OPINICN BY AJ:MINISTRATIVE JUD3E PRICE 

Arizona Silica Sand Corrpany (ASSC) has appealed an April 12, 1995, 
Decision of the Deputy State Director, Resource Planning, Arizona, 
Bureau of Land Management (BLM), affirming certain stipulations required as 
a condition precedent to the approval of a mining and reclamation plan 
(plan or mining plan). In his letter of July 25, 1994, the BLM Assistant 
District Manager, Division of Mineral Resources, Phoenix District, 
conditioned approval of ASSC's mining plan upon its acceptance of five 
stipulations . ASSC appealed the imposition of three of those stipulations 
to the State Director. In affirming, the Deputy State Director concluded 
that the Authorized Officer properly could condition approval of ASSC' s 
mining plan on the canpany's agreement to fully canply with the 
stipulations stated in the July 25, 1994, letter. 

ASSC has operated a silica sand mine on the Navajo Reservation since 
1966 under Bureau of Indian Affairs (BIA) Sand and Gravel Mining Permit 
Contract No. 14-20-0603-8992 (permit). The permit was issued on April 7, 
1966, and approved by BIA on August 10, 1966, for 640 acres, in sec. 29, 
T. 22 N., R. 29 E., Gila and Salt River Meridian. In November 1982, ASSC 
agreed to release 130 acres of the permit acreage located in the S~~ of 
sec. 29 to the Navajo Nation for the construction of housing. 
Approxirrately 40 of the 510 acres now covered by the permit will be 
disturbed by current and future mining. (Environrrental Assessment (EA) 
No. AZ-020-IND-93-01 at 5.) The rerraining 470 acres have been reclaimed or 
were not disturbed by past mining. The premining use of the land was as 
grazing for sheep and goats. (EA at 4, 5.) The terms of the permit 
authorize ASSC to mine silica sand for a term of 5 years from the date of 
approval and for as long thereafter as silica sand is produced in paying 
quantities. The sand is valuable as a specialty sand and is sold chiefly 
as a hydrofac proppant to the petroleum industry in the San Juan Basin. 
(EA at 4.) 

Issuance of leases and permits for extraction of minerals on Tribal 
and allotted lands is authorized under the Act of May ll, 1938, 25 U.S.C. 
§ 396a-g (1994), the Act of March 3, 1909, as amended, 25 U.S.C. § 396 
(1994), and the implementing regulations found at 25 C.F .R. Part 2ll 
(tribal lands) and Part 212 (allotted lands) .. 11 Surface mining and 
reclamation of Indian lands are subject to regulations found at 25 C.F.R. 
Part 216, which are administered by BIA. However, BLM is authorized to 
manage minerals on Indian lands, including the approval of mining plans, 
under Secretarial Order No. 3087, Amendment No.1, February 7, 1983. 2/ 
Thus, mining operations on tribal and allotted lands are subject to -
regulation as outlined in 43 C.F.R. § 3590.0-7. 

1/ The permit was issued under the authority of 25 C. F .R. Part 171, 
Currently designated as 25 C.F.R. Part 211. 
2/ The regulations were revised in 1996 to include 25 C.F.R. § 2ll.4, 
which specifies BLM's authority and responsibility in regard to tribal 
lands, including approval of mining and reclamation plans for tribal lands. 
The regulations further provide that BLM' s regulations supplement those of 

the BIA. ASSC does not question BIN's authority to approve mining plans. 
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The relationship arrong BLM, BIA, and the Minerals Managerrent 
Service (MMS) with respect to the administration and managerrent of mineral 
lease activities relating to Indian mineral resources is governed by a 
Merrorandum of Understanding (MOU) executed by the parties in August and 
September 1991, as revised in October 1994. Attachment A to this MOU 
further defines the relative responsibilities of the parties . The 
responsibility of approving reclanation plans rests with BLM, but ElM is 
required to obtain BIA' s concurrence prior to approval of the operator's 
plan. (Attachment A at A-12.) While the record does not contain BIA's 
written approval of the plan with the stipulations, the stipulations were 
recCXl'lrended by BIA, and the record shows that BLM did obtain the 
concurrence of the Navajo Nation. (Conversation Record of July 25, 1994 . ) 

[1] An approved mine and reclanation plan for mining operations on 
Indian lands is required by 25 C.F.R. § 216 . 7 and 43 C. F.R. § 3592.1. 
ASSC had been operating without an approved plan because it began mining 
at the site before such a plan was required by the regulations . Even so, 
section 8 of ASSC's permit states that" [t]he Permittee agrees to abide by 
and conform to any and all regulations of the Secretmy of the Interior now 
or hereafter in force relative to such permits * * *." This Department has 
long held that the intent of the language "now or hereafter in force" is to 
incorporate future regulations into existing permit terms when they becane 
effective , even though such future regulations may place additional 
obligations or burdens on a permittee. Asarco, Inc . , 141 lELA 269, 273 
(1997), AMCA Goal Leasing, Inc. (On Reconsideration), 114 lELA 246 (1990); 
Gilbert V. Levin, 64 LD. 1 (1957) . Thus, the requirement of an approved 
mining and reclanation plan in 25 C. F .R. § 216 . 7 and 43 C.F . R. § 3592 .1 
applies to ASSC' s permit . 

ASSC submitted its first mining plan on January 4, 1974, thus 
initiating the long saga of inspections, inter- and intra- agency review and 
comment on ASSC's plan submissions, jurisdictional transfers, 3/ and 
canpliance issues that document the effort to obtain an approv"able mining 
and reclanation plan . By letter dated September 10, 1979, USGS notified 
ASSC that it was operating without a mining plan, in violation of 
applicable regulations at 30 C.F.R . § 231 and 25 C. F.R. § 177, and 
requested submission of a plan within 90 days of receipt thereof . MMS 
informed ASSC on January 27, 1982, that there were deficiencies in the 
mining plan and that additional information was needed for those portions 
of the plan dealing with reclanation and revegetation . Specifi cally, the 
letter stated: "5. The reclanation and revegetation portion of the plan 
needs 

1/ At that tire , responsibility for approval of the plan rested with 
the Conservation Division of the United States Geological Survey (USGS) . 
That authority was transferred to the MMS, when it was established by 
Secretarial Order No. 3071, dated Jan. 19 , 1982 . On Dec . 3, 1982 , 
responsibility for onshore minerals functions was transferred to BLM by 
Secretari al Order No . 3087, which was arrended on Feb. 7, 1983 , to 
specifically provide that ElM was to approve mining plans on Indian lands. 
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applies to ASSC' s permit . 
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comment on ASSC ' s plan submissions , jurisdictional transfers, 3/ and 
canpliance issues that document the effort to obtain an approYable mining 
and reclarration plan . By letter dated September 10, 1979, USGS notified 
ASSC that it was operating without a mining plan, in violation of 
applicable regulations at 30 C.F.R . § 231 and 25 C. F.R. § 177, and 
requested submission of a plan within 90 days of receipt thereof . MMS 
informed ASSC on January 27, 1982, that there were deficiencies in the 
mining plan and that additional information was needed for those portions 
of the plan dealing with reclarration and revegetation . Specifi cally, the 
letter stated: "5 . The reclarration and revegetation portion of the plan 
needs 

1/ At that tire, responsibility for approval of the plan rested with 
the Conservation Division of the United States Geological Survey (USGS) . 
That authority was transferred to the MMS, when it was established by 
Secretarial Order No . 307l , dated Jan. 19, 1982 . On Dec . 3, 1982 , 
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specifically provide that ElM was to approve mining plans on Indian lands. 
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to be expanded. The plan does not state how new growth will be praroted 
in the abandoned pit areas and does not state to what minimum thickness 
topsoil would be spread over the disturbed area . " (January 27, 1982, 
Letter fran BLM to ASSC, at 2 . ) ASSC provided the requested inforrration to 
MMS on February- 8, 1982 . By merrorandum dated April IS, 1982, the Navajo 
Nation provided its corrments on the proposed mining plan, as supplemented 
by ASSC in February- 1982 . Seeding and rrulching are identified as 
sequential steps under the heading Integrated Reclarration in section 6A, 
but neither the seed mix nor the rrulching material are specified, and there 
is no mention of fencing. 

On April 21, 1989, ElM info:r:rred ASSC that the additional 
inforrration it had provided to MVIS on February- 8, 1982, did not meet 
regulatory requirements. ElM thus requested a further submission, 
including inforrration regarding the seed mix to be used in reclarration. In 
response, ASSC provided a mining plan on July 25, 1989, which superceded 
the 1974 plan, as it had been revised in 1982. There is no mining plan 
bearing a July 1989 date in the record, but it apparently contained the 
first mention of a specific seed mixture, evidently a dryland pasture mix. 

(July 27 , 1989, Inspection Report.) 

By letter dated August 8, 1989, ElM provided comnents on the mining 
plan. .Arrong other things, BLM mentioned seeding in the form of a 
suggestion that ASSC contact BIA "regarding effective techniques for using 
topsoil and application of seed." (Letter fran BLM Assistant District 
Manager to ASSC dated August 8 , 1989, at l.) The Navajo Nation provided 
its ccmrents on August 10, 1989. Neither seeding nor a seed mixture was 
mentioned by the tribe . On September 5, 1989, ElM requested yet IIDre 
inforrration, with the comnent that "topsoil stockpiles should be seeded and 
stabilized to prevent loss due to wind and water erosion . " (September 5, 
1989, letter fran ElM Assistant District Manager to ASSC dated September 5, 
1989, at 2 . ) 

Additional inforrration dated September 26 , 1989, was provided to BLM, 
and again, the case file does not contain a copy of what was provided, but 
it apparently referred to a dryland pasture mix. (Letter fran ElM 
Assistant District Manager to Linkon, Navajo Nation, dated November 13, 
1989, at 1 . ) On July 18, 1990 , representatives from ElM, the Navajo 
Nation, and BIA met to discuss the proposed mining plan. This meeting was 
merrorialized in a rreIIDrandum dated September 4, 1990 , in which, evidently 
for the first time , the question of fencing arose . Specifically, in 
paragraph 2 at 2 , under the heading Reclarration, the meIrorandurn noted that 
the group had carmented that, aIrong other things, "topsoil should be stored 
to minimize loss by fencing and rrulching the stockpiles. II In addition, in 
the same para-graph the rrerrorandum stated the following: liThe fencing of 
areas reseeded during reclarration for one to two years was suggested, 
provided this did not interfere with grazing permittees . " As indicated by 
a merrorandurn fran the ElM Assistant District Manager to the Navajo Nation 
dated September 6, 1990, at this point, there were approximately 
100 disturbed acres on the permit . In June 1993 , ElM again requested 
additional inforrration, and ASSC again complied with the request . 
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topsoil and application of seed. II (Letter fran BIN Assistant District 
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its caments on August 10, 1989 . Neither seeding nor a seed mixture was 
mentioned by the tribe . On September 5, 1989, BI.M requested yet rrore 
inforrre.tion, with the comnent that "topsoil stockpiles should be seeded and 
stabilized to prevent loss due to wind and water erosion. II (September 5, 
1989, letter fran ElM Assistant District Manager to ASSC dated September 5, 
1989, at 2.) 

Additional inforrre.tion dated September 26, 1989, was provided to BLM, 
and again, the case file does not contain a copy of what was provided, but 
it apparently referred to a dryland pasture mix. (Letter fran BIN 
Assistant District Manager to Linkon, Navajo Nation, dated November 13, 
1989, at 1.) On July 18, 1990, representatives from ElM, the Navajo 
Nation, and BIA met to discuss the proposed mining plan. This meeting was 
merrorialized in a merrorandum dated September 4, 1990 , in which, evidently 
for the first time, the question of fencing arose. Specifically, in 
paragraph 2 at 2, under the heading Reclarration, the merrorandum noted that 
the group had carrnented that, among other things, IItopsoil should be stored 
to minimize loss by fencing and mulching the stockpiles." In addition, in 
the same para-graph the merrorandum stated the following : "The fencing of 
areas reseeded during reclarration for one to two years was suggested, 
provided this did not interfere with grazing peunittees." As indicated by 
a merrorandum fran the ElM Assistant District Manager to the Navajo Nation 
dated September 6, 1990, at this point, there were approximately 
100 disturbed acres on the peunit. In June 1993 , ElM again requested 
additional inforrre.tion, and ASSC again complied with the request . 
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BLM prepared the EA for the mining plan, which was approved by the 
Phoenix District Office on May 13 , 1994 . Copies of the EA and Decision 
Record (DR), which included a mining plan dated June 27, 1994, and the 
stipulations, were then sent to the Navajo Nation Minerals Department for 
review and comnent. The Navajo Nation provided a number of comnents in a 
letter dated June 13, 1994 , including the comnent that reclama.tion would 
never be successful II if grazing and access to the reclaimed areas are 
not controlled. II Finally, on July 25 , 1994, BLM approved the mining plan 
subject to ASSC ' s agreement to comply with the five stipulations , and as 
noted, ASSC challenged the validity of three of the stipulations in an 
appeal to the State Director. 

In that appeal , ASSC objected to Stipulation No . 3 , which required 
that the disturbed land be reseeded with a specific native grass mix 
reccmrended by the BIA. ASSC argued that the seed species should be left 
to its discretion . (September 20, 1994 , appeal to State Director at 4 , 5 . ) 

ASSC also challenged the need for Stipulation No . 4, which requires that 
a nulching material shall be applied to all areas after they have been 
seeded . That stipulation requires a nulch of native grass hay, relatively 
free of viable weeds and grain or grass seeds, to be lIunifonnl y placed 
over the seeded surface at an application rate of two tons per acre and 
anchored by crirrping . II (DR at 1 . ) As stated, ASSC believes the 
requirement to nulch is unnecessary, because ASSC contends that it has 
successfully reclaimed disturbed areas without using it . Stipulation No. 5 
requires the seeded areas to be IIfenced to protect them fran grazing by 
livestock for a period of two to four years after establishment of 
vegetation. II ASSC expressed sane willingness to fence a certain 20-acre 
area, which reportedly contains a prehistoric archaeological site , for 1 to 
2 years, but objected to fencing the entire area for up to 4 years. 
(Appeal to State Director at 6 . ) On April 12, 1995 , BIM rendered its 
Decision affirming the irrposition of the stipulations . ASSC appealed from 
that Decision to this Board . 

In its Statement of Reasons (SOR), ASSC states it obtained all the 
information utilized by BIM in reaching its decision to include these 
three stipulations in the mining plan pursuant to the Freedan of 
Information Act (SOR at 3), 5 U.S.C. § 552 (1994) , and that the documents 
received fran BLM do not reveal any reason or predicate showing why these 
stipulations are necessary to successfully reclaim disturbed acreage. 
(SOR at 4.) Additionally, although the BLM Decision recites that the 
correct procedures were followed, ASSC contends that it does not indicate 
that the Deputy State Director examined the merits of the stipulations. 
Thus, ASSC maintains that the stipulations first should be thoroughly 
examined to ascertain whether they are reasonable before it is required 
to agree to them. 

With respect to Stipulation No . 3, ASSC asserts that BLM is requiring 
use of a seed mix based on a BIA recomnendation that is not supported by 
evidence that the recomnended seed mix is superior or will better adapt to 
the area than the seed mix used by ASSC . ASSC further asserts that sane 
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of the required seed species are prohibitively expensive and not readily 
available, and that it has successfully reclaimed areas with a native grass 
mix in the past . 'Iherefore, it contends, requiring the seed mix specified 
in Stipulation No . 3 is urrreasonable. 

Regarding Stipulation No . 4, ASSC argues that mulching is also an 
urrreasonable and unnecessary requirement, because it has successfully 
reclaimed in the past without using mulch. 

ASSC further contends that there is no support in the regulations 
for the fencing requirement in Stipulation No . 5. It argues that the 
regulations cited by BLM as support for the stipulation, 43 C.F.R. 
§ 3592.1(c) (10) and 25 C.F.R. § 211 . 24, 4/ do not provide any such 
support. (SOR at 5 . ) ASSC therefore concludes that BIM has failed to 
provide any reason or basis for these three stipulations. (SOR at 4 . ) 

[2] BIM's authority to impose protective stipulations has been 
upheld where the record shows that they are the result of a reasoned 
analysis of all pertinent factors, with due regard for the public 
interest, and that they reflect a reasonable means to accomplish a proper 
Departmental purpose . Draco Mines, Inc., 75 IBIA 278, 282 (1983). 

'Ihe stipulations apparently arose from comnents by BIA in a letter 
noting deficiencies it found in the 1989 mining plan. (letter of May 14, 
1993, from Acting Area Director, BIA Navajo Office to BIM.) However, 
while BIM is required to consult with any other agency involved (43 C.F .R. 
§ 3592.1 (a)) and to obtain the concurrence of BIA (l\K)U, Attachment A 
at A-12), ultimately it is BLM's responsibility to approve the reclamation 
plan, which means that BLM is required to examine and consider the merits 
of the proposed plan and whether and to what extent stipulations are 
reasonably necessary to achieve reclamation goals. Furtherrrore, it is 
BLM's responsibility to ensure that the written decision discloses the 
basis for its conclusions, and that the decision is supported by the 
administrative record thereof. George w. Philip, 141 lELA 195, 197 (1997) i 

U.S. oil and Refining Co ., 137 lELA 223, 232 (1996) i Kanawha & Hocking 
Coal, 112 IBIA 365, 368 (1990) . 'Ihus , we have held that the recipient of a 
decision is entitled to a reasoned and factual explanation which provides a 
basis for understanding and accepting the decision, or alternatively, for 
appealing and disputing it before the Board. Pittsburg & Midway Coal 
Mining Co. v . OSMRE, 140 lELA 105, 109 (1997), and cases cited therein. A 
decision is properly set aside and remanded if it is not supported by a 
case record that provides the infornation necessary for an objective, 
independent review thereof . Id. This principle remains valid even where 
the decision on appeal is predicated upon a determination made by another 
Interior Department agency vested with the authority to do so. 'Ihus, to 
the extent that BLM relied on recommendations received from BIA or the 
Navajo Nation 

4/ 'Ihe regulations in 25 C. F.R. Part 211 were revised in 1996. 61 Fed. 
Reg . 35653 (July 8, 1996). Unless otherwise noted, this opinion refers to 
the 1995 regulations in effect when BLM issued its Decision. 
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of the required seed species are prohibitively expensive and not readily 
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mix in the past. Therefore, it contends, requiring the seed mix specified 
in Stipulation No. 3 is unreasonable. 

Regarding Stipulation No.4, ASSC argues that mulching is also an 
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reclaimed in the past without using mulch. 
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of the proposed plan and whether and to what extent stipulations are 
reasonably necessary to achieve reclarration goals. Furthermore, it is 
BLM's responsibility to ensure that the written decision discloses the 
basis for its conclusions, and that the decision is supported by the 
administrative record thereof. George W. Philip, 141 lELA 195,197 (1997); 
U.S. Oil and Refining Co., 137 lELA 223, 232 (1996); Kanawha & Hocking 
Coal, 112 IBLA 365, 368 (1990). Thus, we have held that the recipient of a 
decision is entitled to a reasoned and factual explanation which provides a 
basis for understanding and accepting the decision, or alternatively, for 
appealing and disputing it before the Board. Pittsburg & Midway Coal 
Mining Co. v. OSMRE, 140 lELA 105, 109 (1997), and cases cited therein. A 
decision is properly set aside and rerranded if it is not supported by a 
case record that provides the inforrra.tion necessary for an objective, 
independent review thereof. Id. This principle rerrains valid even where 
the decision on appeal is predicated upon a determination rrade by another 
Interior Departrrent agency vested with the authority to do so. Thus, to 
the extent that BLM relied on recommendations received from BIA or the 
Navajo Nation 

4/ The regulations in 25 C.F.R. Part 211 were revised in 1996. 61 Fed. 
Reg. 35653 (July 8, 1996). Unless otherwise noted, this opinion refers to 
the 1995 regulations in effect when BLM issued its Decision. 
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to carry out its rrandate, BI.M was obligated to ensure that the 
recCXTTrendations it decided to accept were adequately supported, and to 
articulate and document its decision-making in the record. 

Regulation 25 C.F.R. § 216.1 states that it is the policy of the 
Department to encourage the developrrent of mineral resources under lying 
Indian lands, and acknowledges that the "interest of the Indian owners and 
the public at large requires that, with respect to the exploration for, and 
the surface mining of, such minerals, adequate rreasures be taken to avoid, 
minimize, or correct damage to the environment * * *. II 5/ A mining plan 
is required by 25 C. F.R. § 216.7(a), and when revegetation is required as 
part of the reclamation goal, the plan nust show the types and mixtures of 
grasses and the types and rrethods of planting to be employed. 25 C. F .R. 
§ 216.7(c); 43 C.F.R. § 3592.2(c) (9). These provisions establish more 
than sufficient authority to require the use of a particular seed mix, the 
application of rrulch, and the construction of fences if they are reasonably 
necessary to achieve reclamation. 

ASSC counters that the seed mix in Stipulation No. 3 was merely 
recamended by BIA and thus it was error to treat it as a requirement. 
The seed mix was first suggested in the May 14, 1993, rremorandum to BLM 
from the BIA Acting Area Director, in which deficiencies in the mining 
plan were noted. The BIA specified the desired seed mix as "native 
species of this geographic location. II How and why BIA decided to reccmrend 
the disputed seed mix rather than another does not appear fran the record, 
and there certainly is nothing in the record that discusses or explains 
the benefits of one mix or another, or why the dryland pasture mix used by 
ASSC was unacceptable or inferior to the BIA recorrmended mix. 

In addition, however, ASSC claims that sorre of the seed species are 
too expensive and sorre are difficult to acquire, without identifying which 
seed species it is referring to, and further asserts that ASSC has 
successfully reclaimed using another seed mix . This very assertion was 
made to the Deputy State Director, who noted the argument in his Decision, 
and responded to it sirrply by reciting that BIA and the Navajo Nation had 
furnished recarrrendations which were incorporated into the mining plan. 

ASSC admits that it has not been totally successful in its 
reclamation efforts, but asserts that this is attributed to the lack of 
rain and not to the quality or appropriateness of the seed mix. ASSC I s 
mining plan does not identify the seed mix ASSC would use, beyond generally 
identifying it as a native grass seed mix. 6/ The record shows, however, 
that the -

§/ Regulation 25 C.F.R. § 216.2(c) states the regulations in this part 
apply only to permits issued subsequent to the date on which the 
regulations became effective, but as discussed earlier, the regulations are 
made applicable to ASSC I s permit by reason of section 8 thereof. 
6/ ASSC states that it will specify the seed mix to be used, but as noted, 
25 C.F.R. § 216.7(c) requires the mining plan to identify the types and 
mixtures of grasses to be planted, as well as the types and rrethods of 
planting and the arrount of grasses per acre. 
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to carry out its mandate , BI.M was obligated to ensure that the 
recarrrendations it decided to accept were adequately supported, and to 
articulate and doctmlent its decision-rraking in the record. 

Regulation 25 C. F.R . § 216 .1 states that it is the policy of the 
Department to encourage the development of mineral resources underlying 
Indian lands, and acknowledges that the "interest of the Indian owners and 
the public at large requires that, with respect to the exploration for , and 
the surface mining of , such minerals , adequate rreasures be taken to avoid, 
minimize, or correct damage to the environment * * * ." 5/ A mining plan 
i s required by 25 C. F.R. § 216 . 7(a) , and when revegetation is required as 
part of the reclamation goal , the plan must show the types and mixtures of 
grasses and the types and rrethods of planting to be employed . 25 C. F.R. 
§ 216 . 7(c) i 43 C.F .R. § 3592 .2(c) (9) . These provisions establish more 
than sufficient authority to require the use of a particular seed mix, the 
application of lIDlch, and the construction of fences if they are reasonably 
necessary to achieve reclamation . 

ASSC counters that the seed mix in Stipulation No . 3 was merely 
recarrrencied by BIA and thus it was error to treat it as a requirement . 
The seed mix was first suggested in the May 14 , 1993 , rremorandum to BlM 
from the BIA Acting Area Director, in which deficiencies in the mining 
plan were noted . The BIA specified the desired seed mix as "native 
species of this geographic location . " How and why BIA decided to recamend 
the disputed seed mix rather than another does not appear fran the record, 
and there certainly is nothing in the record that discusses or explains 
the benefits of one mix or another, or why the chyland pasture mix used by 
ASSC was unacceptable or inferior to the BIA reconrnended mix . 

In addition, however, ASSC claims that sorre of the seed species are 
too expensive and sorre are difficult to acquire , without identifying which 
seed species it is referring to, and further asserts that ASSC has 
successfully reclaimed using another seed mix. This very assertion was 
made to the Deputy State Director, who noted the argument in his Decision, 
and responded to it sirrply by reciting that BIA and the Navajo Nation had 
furnished recanrendations which were incorporated into the mining plan. 

ASSC admits that it has not been totally successful in its 
reclamation efforts, but asserts that this is attributed to the lack of 
rain and not to the quality or appropriateness of the seed mix. ASSC' s 
mining plan does not identify the seed mix ASSC would use, beyond generally 
identifying it as a native grass seed mix. 6/ The record shows , however , 
that the -

~/ Regulation 25 C.F.R. § 216.2(c) states the regulations in this part 
apply only to permits issued subsequent to the date on which the 
regulations became effective , but as discussed earlier, the regulations are 
made applicable to ASSC' s permit by reason of section 8 thereof . 
6/ ASSC states that it will specify the seed mix to be used, but as noted , 
25 C. F .R. § 216.7 (c) requires the mining plan to identify the types and 
mixtures of grasses to be planted, as well as the types and rrethods of 
planting and the amount of grasses per acre . 
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seed mix used by ASSC in the past was a dryland pasture mix consisting of 
Lincoln Smooth Brome, Crested Wheatgrass, Tetraploid Perennial Ryegrass, 
Intenrediate Wheatgrass, Ephraim Crested Wheatgrass, Annual Ryegrass, and 
Western Wheatgrass. (July 27, 1989, Inspection Report.) The record also 
contains an undated letter to ElM from James Burkewitz, General IVlanager of 
ASSC, which was sent sometime in June 1993, in which Burkewitz states that 
he spoke to an unidentified extension representative and was informed that 
"what [ASSC] had growing out there was all that would grow." 

Section 3042 of the BLM Manual, as supplemented by Handbook H-3042-1 
(Handbook), provides information and guidance on land reclarration and 
general performance standards. The provisions of the BLM Manual do not 
have the force and effect of law; nevertheless, as this Board has held on 
numerous occasions, they are binding on BLM. Howard B. Keck, Jr., 124 lElA 
44, 55 (1992), and cases cited therein. 

The Handbook also establishes general guidelines for seeding, 
including criteria to be used in selecting a seed mix. These general 
considerations in determining seed mixes include obtaining recarmendations 
for species selection from BLM and the Soil Conservation Service of the 
Forest Service. (H-3041-2, Ch. 12, F. 1.) BlA is not identified, but it 
would be appropriate to obtain recorrmendations from the Navajo Nation and 
BlA, given the spirit of the MOU and the benefit of their familiarity with 
the locale and site. If a particular seed mix is to be required for 
reclamation based upon the advice or recorrmendations provided by the Navajo 
Nation and BlA, it must be explained and supported in the record. Here, 
the record is devoid of a supporting rationale for requiring the mix 
specified in the stipulation, and while we assume that the disputed mixture 
fully satisfies the Handbook criteria, the issue is whether ASSC's mixture 
also meets those criteria in whole or in part, and if so, what provided the 
basis for selecting one rather than another. 

We note, rroreover, that the Handbook lists the availability of seed 
from commercial seed suppliers as one of the criteria for determining the 
appropriateness of selecting a plant species, whereas ASSC asserts that 
some of the seed is not readily available, 1/ an allegation that is not 
treated in the Decision, apart from noting the argument, or in the record. 
Thus, there is no discussion or corrment as to why the mix used by ASSC in 

the past cannot be used, or any response to ASSC' s assertion that it has 
successfully reclaimed using the seed mix it prefers . Consequently, the 
statement that the Authorized Officer must consult with the agency having 
jurisdiction over the surface of the land, even coupled with the 
conclusion that BLM may require reseeding with a particular mix, clearly 
does not provide the requisite rationale for the Decision. 

7/ ASSC also asserts that some of the species are expensive . The ElM 
Handbook does not include cost as a criterion. Even so, we observe that 
cost often is a function of availability, and we can easily conceive of 
scenarios in which cost could well become an issue. 
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seed mix used by ASSC in the past was a chy land pasture mix consisting of 
Lincoln Srrooth Brare, Crested Wheatgrass, Tetraploid Perennial Ryegrass, 
Interrrediate Wheatgrass, Ephraim Crested Wheatgrass, Annual Ryegrass, and 
Western Wheatgrass . (July 27, 1989, Inspection Report.) 'The record also 
contains an undated letter to BI.M from Ja.rres Burkewitz, General M3.na.ger of 
ASSC, which was sent sanetime in June 1993, in which Burkewitz states that 
he spoke to an unidentified extension representative and was info:rrred that 
IIwhat [ASSC] had growing out there was all that would grow. II 

Section 3042 of the BLM Manual, as supplemented by Handbook H-3042-1 
(HandJ:xx:)k.), provides info:rtPa.tion and guidance on land reclarration and 
general perfo:rtPa.nce standards. 'The provisions of the BLM Manual do not 
have the force and effect of law; nevertheless, as this Board has held on 
numerous occasions, they are binding on BLM. Howard B. Keck, Jr., 124 lELA 
44 , 55 (1992), and cases cited therein . 

'The Handbook also establishes general guidelines for seeding, 
including criteria to be used in selecting a seed mix. 'These general 
considerations in determining seed mixes include obtaining recanrendations 
for species selection from BLM and the Soil Conservation Service of the 
Forest Service. (H-3041-2, Ch. 12, F. 1.) BrA is not identified, but it 
would be appropriate to obtain recomnendations from the Navajo Nation and 
BrA, given the spirit of the rvKJU and the benefit of their familiarity with 
the locale and site. If a particular seed mix is to be required for 
reclarration based upon the advice or recomnendations provided by the Navajo 
Nation and BrA, it must be explained and supported in the record. Here, 
the record is devoid of a supporting rationale for requiring the mix 
specified in the stipulation, and while we assurre that the disputed mixture 
fully satisfies the Handbook criteria, the issue is whether ASSC's mixture 
also meets those criteria in whole or in part, and if so, what provided the 
basis for selecting one rather than another. 

We note, rroreaver, that the Handbook lists the availability of seed 
from commercial seed suppliers as one of the criteria for determining the 
appropriateness of selecting a plant species , whereas ASSC asserts that 
sane of the seed is not readily available, ]/ an allegation that is not 
treated in the Decision, apart from noting the argument, or in the record. 

'Thus, there is no discussion or comnent as to why the mix used by ASSC in 
the past cannot be used, or any response to ASSC's assertion that it has 
successfully reclaimed using the seed mix it prefers. Consequently, the 
statement that the Authorized Officer must consult with the agency having 
jurisdiction over the surface of the land, even coupled with the 
conclusion that BLM may require reseeding with a particular mix, clearly 
does not provide the requisite rationale for the Decision. 

7/ ASSC also asserts that sare of the species are expensive. The BIM 
Handbook does not include cost as a criterion. Even so, we observe that 
cost often is a function of availability, and we can easily conceive of 
scenarios in which cost could well becare an issue. 
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The record contains quarterly Inspection Reports of the site 
beginning in 1988. These reports include observations regarding, arrong 
other things, the status of reclarration efforts, and provide sane support 
for ASSC I S assertion that it has achieved a degree of success in 
reclarration, bearing in mind that the issue is whether the reclarration goal 
expressed in the plan has been achieved. As stated in ASSC I s mining and 
reclarration plan, the goal is "to establish a permanent vegetative cover 
that is diverse, self-generating and prarotes soil stabilization." (Mining 
Plan at ~ J . ) The quarterly Inspection Reports reveal the following. 

The Inspection Report of October 3, 1989, characterizes the 
reseeding as "sorrewhat successful . " The Report of October 19, 1989, notes 
that revegetation was established in the "knoll area" (apparently the South 
Knoll) and appeared to be in acceptable condition, with no rilling. '§/ 
However, elsewhere the reclarration was deemed inadequate with unacceptable 
slopes, depressions, and rilling. The presence of dirt bikers and grazing 
horses was noted as well . A year later, approximately 100 acres had been 
disturbed, and in the December 6, 1990, Inspection Report, the South Knoll 
was again described as becoming reestablished. That Report also noted 
that the rilling west of the knoll had not increased, and may have been 
stabilized by the vegetation. The February 21, 1991, and May 23, 1991, 
Inspection Reports noted that sparse vegetation had been reestablished 
on the South Knoll. On March 15, 1990, the South Knoll remained in 
satisfactory condition according to the Inspection Report for that date, 
although a gully had developed, a new pit had been opened, and there was 
no evidence of reclarration activity that day. ASSC thus seems to have 
achieved at least part of its reclarration goal at the South Knoll. 

Other areas appear not to have fared as well, however, as reflected 
by the October 26, 1993, report, which stated that vegetation had not grown 
back very well and that gullies were beginning to fonn. Photographs of the 
area were attached to the report which confinn this observation. In 
contrast, the April 22, 1993, report stated that previous reseeding efforts 
involving the broadcasting of a dryland grass mix had had limited results 
and recarrrended the use of a seed drill, but made no mention of utilizing 
a different seed mix. 

Ascertaining ASSC I S success in reclaiming disturbed areas is made 
rrore difficult by what appears to be sorre arribivalence on the part of 
representatives of the Navajo Nation toward ASSC. Thus, an October 4, 
1989, Conversation Record contains a note to the effect that the tribe was 
"dissatisfied" with the manner in which Appellant conducted mining, yet the 
Navajo Minerals Departrrent was "reluctant" to encourage any action that 
could jeopardize the operation, because it employed 23 area residents on a 
long-tenn basis. The May 30, October 23, and November 9, 1989, and June 6, 
1990, Conversation Records similarly suggest a degree of frustration, if 
not reluctance, on the part of the Navajo Envirorurental Protection Agency 
(EPA) in taking the steps necessary to obtain consistent, satisfactory 

8/ A "rill" is defined in the BI.M Handbook as "a small erosive feature 
caused by the channeling of water on slopes." (H-3042-1, Glossary at 8.) 
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The record contains quarterly Inspection Reports of the site 
beginning in 1988. These reports include observations regarding, arrong 
other things, the status of reclama.tion efforts, and provide sane support 
for ASSC's assertion that it has achieved a degree of success in 
rec lama.t ion , bearing in mind that the issue is whether the reclama.tion goal 
expressed in the plan has been achieved. As stated in ASSC' s mining and 
reclama.tion plan, the goal is "to establish a permment vegetative cover 
that is diverse, self-generating and prarotes soil stabilization." (Mining 
Plan at ~ J.) The quarterly Inspection Reports reveal the following. 

The Inspection Report of October 3, 1989, characterizes the 
reseeding as "sorrewhat successful." The Report of October 19, 1989, notes 
that revegetation was established in the "knoll area" (apparently the South 
Knoll) and appeared to be in acceptable condition, with no rilling. '§./ 
However, elsewhere the reclama.tion was deemed inadequate with unacceptable 
slopes, depressions, and rilling. The presence of dirt bikers and grazing 
horses was noted as well. A year later, approxima.tely 100 acres had been 
disturbed, and in the December 6, 1990, Inspection Report, the South Knoll 
was again described as becoming reestablished. That Report also noted 
that the rilling west of the knoll had not increased, and ma.y have been 
stabilized by the vegetation. The February 21, 1991, and May 23, 1991, 
Inspection Reports noted that sparse vegetation had been reestablished 
on the South Knoll. On March 15, 1990, the South Knoll rema.ined in 
satisfactory condition according to the Inspection Report for that date, 
although a gully had developed, a new pit had been opened, and there was 
no evidence of reclama.tion activity that day. ASSC thus seems to have 
achieved at least part of its reclama.tion goal at the South Knoll. 

Other areas appear not to have fared as well, however, as reflected 
by the October 26, 1993, report, which stated that vegetation had not grown 
back very well and that gullies were beginning to form. Photographs of the 
area were attached to the report which confirm this observation. In 
contrast, the April 22, 1993, report stated that previous reseeding efforts 
involving the broadcasting of a dryland grass mix had had limited results 
and recamended the use of a seed drill, but ma.de no mention of utilizing 
a different seed mix. 

Ascertaining ASSC' s success in reclaiming disturbed areas is made 
!TOre difficult by what appears to be sorre ambivalence on the part of 
representatives of the Navajo Nation toward ASSC. Thus, an October 4, 
1989, Conversation Record contains a note to the effect that the tribe was 
"dissatisfied" with the ma.nner in which Appellant conducted mining, yet the 
Navajo Minerals Departrrent was "reluctant" to encourage any action that 
could jeopardize the operation, because it employed 23 area residents on a 
long-term basis. The May 30, October 23, and November 9, 1989, and June 6, 
1990 , Conversation Records similarly suggest a degree of frustration, if 
not reluctance, on the part of the Navajo Environrrental Protection Agency 
(EPA) in taking the steps necessary to obtain consistent, satisfactory 

8/ A "rill" is defined in the ElM Handbook as "a sma.ll erosive feature 
caused by the channeling of water on slopes." (H -3042 -1, Glossary at 8.) 
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progress on reclamation, a sense also conveyed by correspondence from BIM 
to the Navajo EPA dated November 15, 1989, and to ASSC dated March 19 and 
July 6, 1990, for example. 

Moreover, grazing of the reseeded areas has been a persistent 
barrier to successful revegetation. For example, the May 16, 1989, 
inspection reported horses grazing north of a newly seeded area, while the 
October 19, 1989, report also noted horses grazing in reseeded areas and 
dirt bike tracks over the area. The September 26, 1990, Inspection Report 
at 2 acknowledg"es that 11 [t] he area is being grazed, which rrekes 
revegetation difficult. Fencing is not desired by residents, according to 
those present [representatives of ASSC, the Navajo Minerals Department, 
BIA, and BIM], and if put up would rrost likely be rerroved. 11 During the 
inspection of December 6, 1990, revegetation of the South Knoll was 
proceeding, but it was noted that grazing penni ttees continued to graze the 
area. The general tone of the report suggests that reclamation was 
proceeding in a satisfactory manner, and that the disturbed acreage was 
successfully being reduced from 100 acres to 10 acres. The February 21 and 
May 23, 1991, Inspection Reports include the observations that sparse 
revegetation was reestablished on the South Knoll in spite of grazing . At 
the December 17, 1991, inspection, all but the northwest pit area had been 
reclaimed and revegetation with sparse grass was noted. The report also 
contained the notation that the tracks of domestic livestock were 
observable l1all around the area. 11 As previously noted, in paragraph 4 of 
its June 13, 1994, comments on the proposed mining plan, the Navajo Nation 
stated I1reclamation will never be successful if grazing and access to the 
reclaimed areas are not controlled. 11 

The 1992 Inspection Reports contain no comnentary pertaining to 
the progress of reseeding or revegetation. However, when the claim was 
inspected on October 26, 1993, it was noted that revegetation was not 
progressing well and that gullies were forming. Inspections in 1994 were 
principally concerned with ASSC's encroachment on an archaeological site, 
with concerns expressed regarding the stockpiling of top soil. The record 
includes numerous photographs of the site, but these are not especially 
helpful in jUdging ASSC's claim that it has successfully reclaimed areas 
within the permit site using a different seed mixture. Regardless of 
whether we are able to ascertain the degree of success achieved using the 
dryland pasture seed mix, in our view the record does not reveal why BI..M 
accepted the seed mix suggested by BIA rather than ASSC' s mix or another 
mix, and the Deputy State Director's Decision did not respond to ASSC ' s 
factual contentions. Thus, we conclude that BIM' s Decision as to 
Stipulation No.3 should be set aside and the case remmded to BIM. 

In challenging Stipulation No.4, which requires mulching of the 
reseeded area, ASSC asserts that it has successfully reclaimed without 
the use of mulch. The Handbook notes that the application of mulch or 
erosion netting may be necessary to reduce surface soil rrovement and 
prorrote revegetation . (Ch. I, D. 6 (b) . ) Whether to use mulch is to be 
decided on a site-by-site basis, because mulching that is crimped into 
the soil on dry sites can draw rroisture out of the soil in some conditions. 
See Ch. XII , I of the Handbook. 
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progress on reclamation, a sense also conveyed by correspondence from BIM 
to the Navajo EPA dated Noverriber 15 , 1989 , and to ASSC dated March 19 and 
July 6, 1990, for example . 

Moreover, grazing of the reseeded areas has been a persistent 
barrier to successful revegetation . For example, the May 16 , 1989, 
inspection reported horses grazing north of a newly seeded area, while the 
October 19, 1989, report also noted horses grazing in reseeded areas and 
dirt bike tracks over the area. The September 26, 1990, Inspection Report 
at 2 acknowledges that" [t] he area is being grazed, which makes 
revegetation difficult. Fencing is not desired by residents , according to 
those present [representatives of ASSC, the Navajo Minerals Department, 
BrA, and BlM], and if put up would nost likely be renoved . " During the 
inspection of December 6, 1990 , revegetation of the South Knoll was 
proceeding, but it was noted that grazing permittees continued to graze the 
area. The general tone of the report suggests that reclamation was 
proceeding in a satisfactory manner, and that the disturbed acreage was 
successfully being reduced from 100 acres to 10 acres. The February 21 and 
May 23 , 1991 , Inspection Reports include the observations that sparse 
revegetation was reestablished on the South Knoll in spite of grazing . At 
the December 17 , 1991, inspection, all but the northwest pit area had been 
reclaimed and revegetation with sparse grass was noted . The report also 
contained the notation that the tracks of domestic livestock were 
observable "all around the area." As previously noted, in paragraph 4 of 
its June 13 , 1994, comments on the proposed mining plan, the Navajo Nation 
stated "reclamation will never be successful if grazing and access to the 
reclaimed areas are not controlled. II 

The 1992 Inspection Reports contain no corrmentary pertaining to 
the progress of reseeding or revegetation . However, when the claim was 
inspected on October 26 , 1993 , it was noted that revegetation was not 
progressing well and that gullies were forming . Inspections in 1994 were 
principally concerned with ASSC's encroachment on an archaeological site, 
with concerns expressed regarding the stockpiling of top soil . The record 
includes numerous photographs of the site, but these are not especially 
helpful in judging ASSC' s claim that it has successfully reclaimed areas 
within the permit site using a different seed mixture. Regardless of 
whether we are able to ascertain the degree of success achieved using the 
dryland pasture seed mix, in our view the record does not reveal why ElM 
accepted the seed mix suggested by BrA rather than ASSC' s mix or another 
mix , and the Deputy State Director's Decision did not respond to ASSC's 
factual contentions. Thus, we conclude that BlM' s Decision as to 
Stipulation NO . 3 should be set aside and the case remanded to BIM. 

In challenging Stipulation No . 4, which requires rrulching of the 
reseeded area, ASSC asserts that it has successfully reclaimed without 
the use of rrulch. The Handbook notes that the application of rrulch or 
erosion netting may be necessary to reduce surface soil noverrent and 
prorrote revegetation . (01. I , D. 6 (b) . ) Whether to use rrulch is to be 
decided on a site-by-site basis , because rrulching that is crimped into 
the soil on dry sites can draw noisture out of the soil in some conditions . 
See 01. XII , I of the Handbook . 
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Mulching was recomrended by the BIA in its M3.y 14, 1993, ccmrents 
on the plan. The record also includes an April 15, 1982, Navajo Nation 
memJrandum discussing lTU.llching ma.terial . Both docwnents appear to 
proceed from a foregone conclusion that lTU.llching should be required, but 
neither explains or analyzes the requirement. As stated, rilling was 
noted as a problem in sane of the quarterly Inspection Rep::lrts (see rep::lrts 
of Oct. 19, 1989, M3.rch 15, 1990), which certainly suggests a basis for 
the requirement. However, as noted above, the record also provides support 
for ASSC's claim that it has achieved sane degree of success in reclama.tion 
without lTUllching. We assurre that ASSC in fact reduced the disturbed area 
from 100 acres to 40 or less acres without lTU.llching, which clearly suggests 
that ASSC's claim is not without merit. Again, the Deputy State Director's 
Decision does not address ASSC's contention or state the basis for 
concluding that it should be required. Accordingly, we conclude that BIM's 
Decision as to Stipulation No. 4 should also be set aside and the case 
remanded to BIM. 

[3] In regard to the fifth stipulation requiring fencing, ASSC argues 
that the regulations cited by ELM in support of its authority to require 
ASSC to erect fences to protect seeded areas, 25 C.F.R. § 211.24 (1995) 
and 43 C.F.R. § 3592.1(c) (10), do not in fact confer such authority, and 
that no such regulatory requirement exists. (SOR at 5.) ASSC notes that 
43 C.F.R. § 3592.1(c) (10) requires the submission of the method "proposed 
to protect unmined recoverable reserves and other resources, including the 
method proposed to fill in, fence or close all surface openings which are a 
hazard to people or anima.ls." (SOR at 5 (ASSC' s emphasis) . ) ASSC further 
notes that 25 C.F.R . § 211.24 provides only that the lessee shall return 
the leased premises in good order and condition. Finally, ASSC states that 
it "has inforrred BIM numerous tirres that fencing the entire area is not 
feasible, in part, because fencing, once in place, is rerroved by persons 
not affiliated with ASSC" and also that it has fenced areas in the past 
only to have the fence rerroved shortly thereafter. (SOR at 6.) 

We agree with ASSC that 43 C.F.R. § 3592.1(c) (10) does not authorize 
BIM to order the erection of fences to protect reseeded areas. Instead, 
the regulation pertains to plan requirerrents when operations are abandoned, 
which is not an issue in this appeal. 'The other regulation cited by BIM, 
25 C.F.R. § 211.24, requires the surrender of leased premises in good 
order and condition upon expiration of the term thereof or upon surrender 
of the lease, which is also not relevant here. If BLM determines that 
fencing should be erected in order to ensure that reclama.tion is 
successful, thereby ensuring that the land will be surrendered in good 
order and condition, it ma.y require a stipulation to that effect in the 
plan as a result of its general authority to approve mining and reclama.tion 
plans, 43 C.F.R. § 3592.1(a) , which requires that plans shall provide for 
the reclama.tion of the surface of the lands affected by the operation. 
Additional authority may be found at 43 C.F.R. § 3591.1 (b) , which requires 
that the surface shall be reclairred and that dama.ge to vegetation shall 
be repaired. Regulations at 25 C. F. R. §§ 216.1 and 216.7, governing 
surface mining on Indian lands, require that rreasures shall be taken to 
avoid, 
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Mulching was recomrended by the BIA in its M3.y 14, 1993, ccmrents 
on the plan. The record also includes an April 15, 1982, Navajo Nation 
rnerrorandum discussing lTU.llching ma.terial . Both docwnents appear to 
proceed from a foregone conclusion that lTU.llching should be required, but 
neither explains or analyzes the requirement. As stated, rilling was 
noted as a problem in sane of the quarterly Inspection Rep::lrts (see rep::lrts 
of Oct. 19, 1989, M3.rch 15, 1990), which certainly suggests a basis for 
the requirement. However, as noted above, the record also provides support 
for ASSC's claim that it has achieved sane degree of success in reclama.tion 
without lTUllching. We assurre that ASSC in fact reduced the disturbed area 
from 100 acres to 40 or less acres without lTU.llching, which clearly suggests 
that ASSC's claim is not without merit. Again, the Deputy State Director's 
Decision does not address ASSC's contention or state the basis for 
concluding that it should be required. Accordingly, we conclude that BIM's 
Decision as to Stipulation No. 4 should also be set aside and the case 
remanded to BIM. 

[3] In regard to the fifth stipulation requiring fencing, ASSC argues 
that the regulations cited by ELM in support of its authority to require 
ASSC to erect fences to protect seeded areas, 25 C.F.R. § 211.24 (1995) 
and 43 C.F.R. § 3592.1(c) (10), do not in fact confer such authority, and 
that no such regulatory requirement exists. (SOR at 5.) ASSC notes that 
43 C.F.R. § 3592.1(c) (10) requires the submission of the method "proposed 
to protect unmined recoverable reserves and other resources, including the 
method proposed to fill in, fence or close all surface openings which are a 
hazard to people or anima.ls." (SOR at 5 (ASSC' s emphasis) . ) ASSC further 
notes that 25 C.F.R . § 211 .24 provides only that the lessee shall return 
the leased premises in good order and condition. Finally, ASSC states that 
it "has inforrred BIM numerous tirres that fencing the entire area is not 
feasible, in part, because fencing, once in place, is rerroved by persons 
not affiliated with ASSC" and also that it has fenced areas in the past 
only to have the fence rerroved shortly thereafter. (SOR at 6.) 

We agree with ASSC that 43 C.F.R. § 3592.1(c) (10) does not authorize 
BIM to order the erection of fences to protect reseeded areas. Instead, 
the regulation pertains to plan requirerrents when operations are abandoned, 
which is not an issue in this appeal. 'The other regulation cited by BIM, 
25 C.F.R. § 211.24, requires the surrender of leased premises in good 
order and condition upon expiration of the term thereof or upon surrender 
of the lease, which is also not relevant here. If BLM determines that 
fencing should be erected in order to ensure that reclama.tion is 
successful, thereby ensuring that the land will be surrendered in good 
order and condition, it ma.y require a stipulation to that effect in the 
plan as a result of its general authority to approve mining and reclama.tion 
plans, 43 C.F.R. § 3592.1(a) , which requires that plans shall provide for 
the reclama.tion of the surface of the lands affected by the operation. 
Additional authority may be found at 43 C.F.R. § 3591.1 (b) , which requires 
that the surface shall be reclairred and that dama.ge to vegetation shall 
be repaired. Regulations at 25 C. F. R. §§ 216.1 and 216 . 7, governing 
surface mining on Indian lands, require that rreasures shall be taken to 
avoid, 
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nunlffilze, and correct darrage to the envirorurent, and also require an 
approved mining plan which, arrong other things, provides for reclamation 
of the lands disturbed by mining operations. ASSC' s arguments to the 
contrary are rejected. 

The BLM Manual Handtook also rec03Ilizes that a reclaimed landscape 
may require protection to ensure successful reclamation . (Handtook 
H-3042-1, Ch. I, D. 9 . ) The Handbook does not specify how that 
protection is to be achieved, though fencing is an obvious choice. 
However, ASSC asserts that fencing is not necessary to ensure successful 
reclamation and argues that the proof of its claim is that it has 
successfully reclaimed already. While the evidence supporting ASSC's claim 
that it has successfully reclaimed certain areas within the permit site is 
not free of question, ASSC over the years apparently has reduced the 
disturbed acreage fran 100 acres to 40 or fewer acres. At the very least, 
BLM should fully explain its reasoning. 

Even if we were able to conclude that the record clearly shows 
that fencing is a reasonably necessary stipulation, nothing in the record 
explains why a 2- to 4-year period to maintain the fences was selected. 
In a September 4, 1990, merrorandum to the File, a BLM geologist fran the 
Division of Mineral Resources noted that in a meeting on the mining plan 
with BIA and the Navajo Nation there was a suggestion that newly reseeded 
areas be fenced for 1 year or 2, providing it did not interfere with 
grazing permittees. By May 14, 1993, BIA was reccmrending protection of 
seeded areas fran grazing livestock for 2 to 4 years. This presumably was 
the result of a reasoned determination, but there is nothing in the record 
to show that it was, or to contradict ASSC's argurrent that, based on its 
experience, 1 to 2 years is adequate. 

The rrore fundamental issue is whether fencing could, in the actual 
circumstances at hand, serve as a means of ensuring successful reclamation 
of the area . ASSC alleges that in the past fencing has been rerroved by 
unJmown persons , and that the only way to ensure that fencing remains in 
place is to guard it . ASSC' s contentions are well- founded, because the 
record contains a number of merroranda and Inspection Reports in which it is 
noted that grazing permittees do not want fences or interference with their 
grazing activities. (E .g . , September 4, 1990, ELM Merrorandum to the File i 
April 22, 1993, Inspection Report . ) Indeed, one report acknowledged that 
if fencing were put up, it likely would be rerroved because the residents 
did not desire it . (Sept . 26, 1990, Inspection Report.) Similarly, the 
Navajo Fish and Wildlife Department stated in its April 1992 Threatened 
and Endangered Species Survey and Evaluation that attempts should be nade 
to ensure reseeding is successful and that this could include fencing the 
area and informing the locals of the importance of limiting grazing in 
these areas for a period of time. 

In the same vein, the April 22, 1993, Inspection Report noted that in 
discussions during the inspection it was recommended that reclaimed areas 
(i.e., newly reseeded areas) be fenced off , but also noted that this had 
not been done in the past because the locals objected to it . A May 14, 
1993 , merrorandum from BIA to BLM on deficiencies in the mining plan sought 
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rrurullllze, and correct d.arrage to the environrrent, and also require an 
approved mining plan which, arrong other things, provides for reclarration 
of the lands disturbed by mining operations. ASSC' s arguments to the 
contrary are rejected. 

The BIM Manual Handbook also recognizes that a reclairred. landscape 
may require protection to ensure successful reclamation. (Handbook 
H-3042-1, Ch. I, D. 9.) The Handbook does not specify how that 
protection is to be achieved, though fencing is an obvious choice. 
However, ASSC asserts that fencing is not necessary to ensure successful 
reclarration and argues that the proof of its claim is that it has 
successfully reclaimed already. While the evidence supporting ASSC's claim 
that it has successfully reclaimed certain areas within the permit site is 
not free of question, ASSC over the years apparently has reduced the 
disturbed acreage from 100 acres to 40 or fewer acres. At the very least, 
BIM should fully explain its reasoning. 

Even if we were able to conclude that the record clearly shows 
that fencing is a reasonably necessary stipulation, nothing in the record 
explains why a 2- to 4-year period to maintain the fences was selected. 
In a September 4, 1990, rrerrorandurn to the File, a BIM geologist from the 
Division of Mineral Resources noted that in a meeting on the mining plan 
with BIA and the Navajo Nation there was a suggestion that newly reseeded 
areas be fenced for 1 year or 2, providing it did not interfere with 
grazing permittees. By M3.y 14, 1993, BIA was recamending protection of 
seeded areas from grazing livestock for 2 to 4 years. This presumably was 
the result of a reasoned determination, but there is nothing in the record 
to show that it was, or to contradict ASSC's argurrent that, based on its 
experience, 1 to 2 years is adequate. 

The rrore fundamental issue is whether fencing could, in the actual 
circumstances at hand, serve as a means of ensuring successful reclarration 
of the area . ASSC alleges that in the past fencing has been rerroved by 
unknown persons, and that the only way to ensure that fencing remains in 
place is to guard it. ASSC's contentions are well-founded, because the 
record contains a number of rrerroranda and Inspection Reports in which it is 
noted that grazing permittees do not want fences or interference with their 
grazing activities. (E.g., September 4, 1990, BIM Merrorandum to the Filei 
April 22, 1993, Inspection Report.) Indeed, one report acknowledged that 
if fencing were put up, it likely would be rerroved because the residents 
did not desire it. (Sept. 26, 1990, Inspection Report.) Similarly, the 
Navajo Fish and Wildlife Department stated in its April 1992 Threatened 
and Endangered Species Survey and Evaluation that attempts should be made 
to ensure reseeding is successful and that this could include fencing the 
area and informing the locals of the importance of limiting grazing in 
these areas for a period of tirre. 

In the sarre vein, the April 22, 1993, Inspection Report noted that in 
discussions during the inspection it was recommended that reclairred. areas 
(i.e., newly reseeded areas) be fenced off, but also noted that this had 
not been done in the past because the locals objected to it. A M3.y 14, 
1993, merrorandum from BIA to BIM on deficiencies in the mining plan sought 
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protection of seeded areas for 2 to 4 years after establishment of 
vegetation. This Irerrorandum did not specify fencing, stating only that 
protection by any Ireans necessary was desired. The record also shows that 
ASSC complained that its fences and markers had been taken down by unknown 
persons. (July 20, 1993, Inspection Re:pJrtj Letter fran BIM to ASSC dated 
March 18 , 1994.) In any event, the record lacks a clear explanation of how 
BIM reached its decision to require fencing for 2 to 4 years. In such 
circumstances, it is appropriate to set aside the Decision and remand the 
nat ter to BIM. 

We wish to emphasize that we do not hold or suggest that BIM cannot 
require ASSC to agree to the stipulations here at issue. To the contrary, 
we decide only that the present record does not explain or adequately 
document the facts BIM relied on or the reasons why ASSC's alternatives are 
not acceptable. 

Accordingly, pursuant to the authority delegated to the Board of Land 
Appeals by the Secretary of the Interior, 43 c. F. R. § 4 .1, the Decision 
appealed fran is set aside and the case is remanded to BIM for issuance of 
a decision that comports with this opinion. 

I concur: 

John H. Kelly 
Administrative Judge 

T. Britt Price 
Administrative Judge 
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We wish to emphasize that we do not hold or suggest that BIM cannot 
require ASSC to agree to the stipulations here at issue. To the contrary, 
we decide only that the present record does not explain or adequately 
document the facts BIM relied on or the reasons why ASSC's alternatives are 
not acceptable. 

Accordingly, pursuant to the authority delegated to the Board of Land 
Appeals by the Secretary of the Interior, 43 c. F. R. § 4 .1, the Decision 
appealed fran is set aside and the case is remanded to BIM for issuance of 
a decision that comports with this opinion . 

I concur: 

John H. Kelly 
Administrative Judge 

T. Britt Price 
Administrative Judge 
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Joseph I? HcPhorson, ih.~:t. 't. (h~rle:ral Coun.sel tor th.e Navajo Tribe .. 

I gave l Ir. J:·lef'he:rson a br,.t resu.;ls of' the ~land ",md gravel 
deal s t<'iirtL"'lG Vith the Dancer 's trad1!'..g 1dth I'~ atric1: ru::d Black 
in 1956, drill ing and failure to make a de£u 't<rl tIl F'atriclt; the 
samplL.'1.g and acquisi tiOl'l of the Baleomb lease on Burnt,\:lD.ter 1tlash; 
determination to btilda p.roeessingplant to malta high grado silica 
sandt prelinU.nary \1Ork on the processing plant follotV'ed by acquisition 
of the IIDtl~~U1 assets arid per:mi t; plan; nOvt under (lo:m,trnet1on 
at Houe}): • 

. ~~afI. .. d, and gravel OIl ,3eetion 18 held by placer mining c.laims 
located by ,-~nith; eXljOnaitl.U"e o:f s-everal thol1sUl'1..d dollars for drilling­
and. ;:,:cJ.Jlpling; that the ermtunt of money spent on the claims was 
suf'fie:tent to pcrrdt patenting a nt.ln'loer o.t' the elaims on the 'Testern 
llor,tion of t:r.e .:iection; 'that the }iin1r~ Attorney disoovered the transfer 
of mineral right:l to the Tribe in 1934 (1) hen the land exchange wns 
made and nm-Tboundarios of Reservation e stablished; that our la\qers 
had consulted other eminent members of the legal. profession in 
Phoenix ld th the result of one opinion for us, one opinion against us 
D.nd tr...e Bureau of TJfu"1d : [u.n.l:'1geme.nt 3aying they didn't 1:n.ew. 

That i 'Ie 'W"O.!lt to rdne :.w.nd aud gravel on 3ection 18 along 
td.th the sand 8 .. nd gr. avel on Jection 71 thnt. w. e 11a!lt 0. c I a!' title to 
the n:atorial removed ,nth no possibill.ty of future aet.ion for 
d~es and 'what is the ~;olut1onYt 

Hr. IIcPherson said he could not IJ ... "1Ct ,rould not give a decision 
on oral r ecitation; that he lIas not fruniliar "lith the s.f:iiXld and grnvol 
permits and. v » uld l"eql1:.il'c gOetlthir.g L"1 . 't<n".itL"'lgi BL1IJ: 

It is his opinion t}w.t the r.d:neral rights w.t thi...'1 the 
Re;;:ervation belong to tllS T~1beJ that the l£mdExcl1allgl! in 1934 
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indi vidtt.~ls or to the Tribe, by dint of l .und transi'or, and if t he 
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Dear Lesl 
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13. 11e thought it ;:;houJ.d be discussed ~,dth the Tribal Legal Depo.rtLlent 
and .... re visited ',lindo'\} Hock3,r,,:)~': terday .. Hoskeyintroducedme to lh.· " 
Joseph 17'. HcFher::;;on, A8.;rt., GctleruJ. Coul1.sel for the 1Iavajo Tr:i,be. 

, I gave Ill". l·lePhert10n a , hr,.r resu.;~e of the sa:rd "md grt;.vel 
deal st<.'lrti,"'1;3 -qi th the Ba.:t1oor f $ tradl11g ,·n th Fn tri cl: ar:ii Black 
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had con sUlted other eminent members ,of the legal. profession in 
Phoeni1C ~dth the result of one opinion for us, one opinion against us 
8.nr1 tr..e Bureau of 1&J.d :tlanagement 3aying they didn't knew. 

That \'Ie w'"fU1t to mine ,:jand and gravel OIl 3ection 18 along 
'tIdth t.he sand and gr, avel on ~)ection 7J t, hat, W, e 1mnt a, CI ar, ' title to 
the- matorial removed t1i.th no possibill.ty of futu.re act,ion for 
damages and ~taat is t.he ;:~olut1on? 

HI' . HcFherson said he could. not D..:.'1Ll ~rou1d not give a. dec:tsion 
on oral r ecitation; that he lIas not fa.'1lil.iar tcr.lth the zftnd OJ."1d gravel 
permits and, v" uld requiTe ~oenthil' .. g in ,,;rr,it1ng i Bt~ 

It is his opinion that the mneral l"ights "Ii tb.J.n the 
He~:e:rvat1on belong to the T~ibeJ ". that the Land .Excha.nge in 1934 
gave the Tribe all of thaIl:'!.Ul.el'iU. rights prcviously reserved to the 
Gova~tf tha~ "mere a , F...ol11estead EntJ.'7'had ooen~ad~ and processed 
to patent "Chat t:he Eolr.estead holder retained all oJ:." his rights , even 
though he 'ViaS sl.'lr!'ounde(.l by the Tribal lands . " 

If m:tn:tng claim.:;s had ooen iodated on lands belonging to 
individuals or to the Tribe. by dint of ltlna trC4'1.s i'<lr, al1d if t he 
elai!p,s had been patented then tho m1njng rigllts 1-!era retaL~€1(l B't1J: 
if tIle (!laims had not 'been SUbjected tepa-tent a recent Law t:ransi'e:r:red 
all unpatented clu1.nw within the Reservation ( except for a small 
til-rea. in Utah) to the Tribe: 

SO thet em to'? ,~" .Ell! ail · SO , that even if end th t s 
claims had been valid 10, cations at first, dl:lG to their not baing 
patented the rdnjng rights 'tttould revert 'to 'the Tribe. 



L.A. Wood -2 - ;;., ~ • ,Jmber 25 tl~ 

141'. 11ePherson said 116 could request an Adverse Hearing before 
the Dept. ot Interior but in viav of the variou.s ltlWS and decisions 
in favor of the Tribe he doubted i·mather 'We l'rouJ.d secure a rllling 
in our favor. In anSt<1EU" to a question he said it" 1!te could get 
tim th to agl"ee tl'la t he had no right to tho minerals in 5sotlon 
18 then \-Te could no doubt make an agreet'l..ent "trlth the Trj.be to 
nine ~~d eilld ~avel on Dection 13, providing we coul.d com to terms 
'!;tith i.;mth on the ".Jurface. 

~1r. IvIcPherson :i:iuid if our a tto:meys . "ioLud set oat a britf 
st1..1.T,marJ of' the facts ill thi;'; case, addressing thedocu::ment to 
Po.u.l Jones" Chail."tlru.'l,Tr1bal Council and 11D.rked for the attention of 
Joseph F. i:1e1herson, Asat Gene:rn! Counsel. -that h.e 'T:lOuld ',>}Ork it up fol"' 
the Advi;'1ory Coromit'tee. JJsDO; he believed that 11" "to dld not clam 
mi.naral rights to .i(lotion 18 that the i\.dvisory ComJi ttee i'lOuld 
be agl"eeable to a permit on the sw..d and gravel in tl'd::: :)eetion (18) 

The Advisory CoI1Jl'dttee meets on Decem.ber 8th. 

I thanked. him a.nd visited t he Nining Department. Lao Denetsoni 
is Garad's aGsi'tant. l1esaic1 he did not think that Tribe would 
object 'to a nenn1t on Section 18 providing that we relinquished 
an equivalent alilOunt of' ground to hold the entire permit to 25'60 
acres • . According to l ... ..im the Goverr..ment is insistent on permi ttl 
being held to a maximum of 25'60 acres and he though 1 t "muld have a b 
better chancm of being passed by the Real Estate office if "ile relinQ:ui­
shed ac:re0..ge at the :srune tilllQ ~Je requested the other ground. He said 
Ken Garard't>lOuld know 'Vfua.:t to do. 

td."t¢:l' reading t~hi.:} letter Ge~..a.t you thintr of the f Ql1oll1i:ng 
su.ggestioni 

... Have tllO' attorneys dr::nI up a brief' staterJnt of facts for the 
Tribal. Chairman atld Ai!jlJt General Counsell propare a release for 
snithts ;:;ignature ( I shfll1 see D..im today ¢1lld ,dll phone you his 
doeisi ... on) J request a perrn.it on S.ar'.d.' t gravel. in. 5eot1on l. ~ 8,,·. l"elin. > qttishing 
a like nUtlloer of acres in thee::d.zting permit. I '.dll call you 
rega1."£U..l'"lt~ tl:lis but it 13n011 uy opinion tl1.at "Ie should lat soma of 
~:ect1on 7 110 baek~l get. ~l tOtlC~ ~rtt~ ?arar~ so. tD.t-;t . t..'l-le p~pe~s 
,..liU be properly !> l:Isered and pO>Js~1J1Jt "lith ~~orr:1.s McCabe. J.;f J.:ribal. 
Councilmen signed;ttl:'es are needed for the J1ilvisory Committee I ean get 
them. ;::eetionts 18 and 7 are 'tdth1n District 18 • . 

Garard · s address i s K.N.Garard 9023 l~orth 52 3treot, Phoenix 
Phone tm 5-. 9.739 •. ··.Hu. , ... :1n. g . add:rass R:t.~fBoX 428...ltt seo. ttsdal .. · e,.Ar.· 1.·. z.or.a. 

I haVll't discussed thifJ 't.l'j.tn DGl.and I tV..l.r.k you shoUld gat the 
la'wyer;,:~ bu:sy a..'lld have your frior.n;3 'Hork on Garad BrA l1eCabe.. Jack Brot1n 
ea~lcd i,n another :matter and I told him about my tl'"1p and suggei>tod 
that he. have the attorneys look up the .reaent law tra.ns,ferl~ing llnp[~.tDJ'1tj 
claims to tI1G Tribe. lJle ~hou1d li nJj t this aet:ton to t1:1e prc$ent I.l~..lit 
and to section 18. I om sayir.g this because Del flight ~1P.nt to ac1d 
;;;oma gro1:u:ul around (~u1r1no Canyon and it will. cl.oud the whole deal 
and slow 'matters. 

Until "tl"1.is rlattar is settled I CU1 not doing :..U"..yt.h.1ng on :;~ction 
lB. ~ile are doir..g some procpecti.:ng on ,)oction 7. 

I shall OO"t'T read tr.J.::; compos! tion a."'ld if there is enottgh chaos 
to crea.te a univar.se Itll have it ;~'liled. I am h~aiied £o? ;;3m1th's e~ 
Wide Ru.:L~$ and r ~dll call you tomorrow after you racei va this letter. 

L.A. Wood: -2 - .. , _ . .,Imber 2, tl~ 

Mr.M.ePherson said "Ie could request an Adverse Hearing before 
the Dept. · of Interior but in viav of the var,ious L1.~dS and decisions 
in favor of the Tribe he doubted '\mather 'We 1rrouJ.d secure a rtll.1ng 
1n our fa.vor. In anStfEU' to a question he said 1£ 11m . could get 
timith to agree that he had no right to the minerals in 5eotion 
18 then \-Te could no doubt make an agreenwnt "trlth the Trj.be to 
mine sand 2.nd gravel on Section 13, providing l1e coul.d come to terms 
1": .tw.\.. ' .. ::'M~ .r. t·h 0"'" th1 '"' ... ·' 4~-nf···'ce ,l4'.J. VA.1 , ..... ~ - . ..... ' . ,~: '.o; .;.~ ,~ - ,'. 

~lr. NcPherson :;::uid if our attorneys ",orud set oat a brit:f 
st1TI'J!1a~J of thetaets III thi~ cD.se, addressing thedo~ument to 
Pau.l Jones1 Cffi'lil"fJ.al'l, Tribal Council and ;:nal'lted for 'the attention of 
Joseph F. rleFhersQn, A.sat Genern! Counsel. ·that h.e vrould ',;101"k itu.p tOl" 
the Advisory COromit'toe. JiLDO; he believed that ii" "10 did not claim 
liT',l1el·al rights to ;iootion 18 that the l\d,visory ComrJi ttee \lOuld 
be agl"eeab.1e to a permit on the SOJ."I..d and gl'avel in ttd.s 3ection (18) 

The Advisory C¢r;l;dttee roeet~ on December 8th., 

I thanked him a.nd visited the NiIling Department. Lao Denetsoni 
is Garadts a;:~s±tant. 11e said he did not think that Tribe wuld 
object 'to a nennit on section 18 providing that we relinquished 
an equivalent amount of' ground to ho.1d the entire permit to 25'60 
acres • . According to him the Government is insistent on permits 
being held to a maximum of 25'60 acres and he though it "muld hav'e a b 
better chanc(; of being passed by the Roal Estate office if vie reliniui­
shed acre£l..ge a.t th~ same title "Ie :r-equ0zted the other ground. He said 
Ken Garard\;JOlud Y,.novl "Jhlkt to do. 

l..:fter reading thi~ letter ~e~..at you thin'Lr of' the f'o1101lling 
su.ggestioni 

Raw the attorneys dr~:nl' up Ci brief" statemnt of faetn for the 
Tribal Chairman an.d AtjlJt General COlmselS propare a release for 
~)1ldtht.s signature ( I slb"'l11 see l:rl.m today ruld ,dll phone you his 
deeisiOn) .J . request a perInit . on s.ar.d.' t . grave~ in Seotion !. ~ ... l"Glin. > qUishing 
a like nWl10er of acres in thee::dst1ng permit. I 'dill c · , you 
regardi,ng tl"lis but it is 11011 my op5.nion tllflt "Ie should let eOt1El of" 
::eetion 7 .0 back!! get.:iil tOtlC~: ~rtth ?~ar~ so . t~;t t..'I1.e p!:pe~s 
,,;ill be properly ~ veered and pO>Js~lJly .,12th ];~orr:1.s McCabe • .1.£ ;.;ribal 
Couneilmen $.ignatUl'es are noeded for the J1ilvisory Committee I eon got 
them. Seetionls lt3 and 7 are tdthin District l.8. 

UarartPs address is It.XI.Garard 9023 I~orth ,2 3treot, Phoenix 
Phone tm 5-9.739 •. ··Uai.1:1. Ilg . . . . ad.dl'aSS Rt.~.BoX 428-4.,. 8cottsdale,.Ar. 1.·zor.a. 

I lmvn 't diseus~3ed thi~1 't.1'j. th DeJ..and I tl1..l...l11~ you shou:td get the 
lalTYsrS busy a..11ld have you!" f'rier.iL~ 'Hork on Garad and £1eCabe" Jack Brot1n 
ea~lQd on another matter .and I told b . .II71'\ about r:.ry tl'>1p and suggetitod 
that he have the attorneys leok up the rooent lav trans,ferl~ing unp£~.tnz.'1t4 
elulJ.ls to the Tritl(h ljle :;hould 1~.f11i t tbis action to tIle present P~--li t 
and to section 18. I . om say:ing this because Del ro.gb.t ·~,w.nt to. add 
;';10ma gro~a:round qu1rino Cw..yon ru; .. d it will cloud the w101Ea deal 
and slow 'matters. 

until this ta.attal" 15 settled I an. not do:lng :.mything on section 
lB. ~;le are doing some prospect~.ng on jection 7. 

I shall OOt>1 read thi:;; oomposi tiOll a."l.d if there i s enot1gh el:laos 
to create a uniVerL;) O Itll huve it rJ:£i.iled. I run headed foJ:' ::3mith's and 
t11de Ruins and I ~dll call you tor:.orrow after you receive thi·;:; latter. 


