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Table 1:  Wells within 2 km of the Project Boundary 

Hydro ID Township Range Section 1/4 - 1/4 
Location 

Coordinates 
East1 

Coordinates 
North1 

Screened 
Location2 Well Use 

1 7 1 9 SESE 1027696 429227 Chilson Stock 
2 7 1 16 SESE 1026724 423922 Chilson Domestic 
3 7 1 22 SWNW 1028593 421104 Chilson Stock 
4 7 1 15 SESE 1032516 423080 Unknown Stock 
5 7 1 14 NENW 1035181 427284 Fall River Stock 
6 7 1 14 NESE 1037218 425012 Unknown Stock 
7 7 1 23 NWNW 1033304 422417 Fall River Domestic 
8 7 1 23 SWSE 1036052 418515 Fall River Domestic 
9 7 1 23 NENE 1038003 421806 Fall River Stock 

12 7 1 4 SESE 1026978 434378 Chilson Stock 
13 7 1 3 NWNW 1028360 438470 Chilson Domestic 
14 7 1 2 NWSW 1033704 434723 Fall River Stock 
15 7 1 2 NENW 1035304 438317 Chilson Stock 
16 7 1 1 NESW 1041428 434446 Chilson Domestic 
17 7 1 12 SENW 1040223 431329 Fall River Stock 
18 7 1 9 SWSW 1022812 428960 Fall River Domestic 
37 7 2 18 NWSW 1044183 423947 Unknown Stock 
38 6 1 33 SWNW 1024328 442289 Fall River Stock 
40 6 1 30 SWNW 1013415 447182 Inyan Kara Domestic 
41 6 1 31 SWNE 1015385 442081 Unknown Stock 
42 7 1 5 SWNE 1021144 436481 Chilson Domestic 
43 6 1 34 SWSE 1031123 439436 Chilson Domestic 
49 6 1 32 NWNW 1018932 444022 Fall River Stock 
51 7 1 9 SENE 1027411 431487 Chilson Stock 
61 7 1 11 NWSE 1036832 429987 Chilson Stock 
96 41N 60W 22 SWSW 1011630 451853 Chilson Domestic 

102 6 1 18 SWNE 1016825 458312 Chilson Domestic 
106 6 1 18 NENE 1018099 459625 Unknown Stock 
107 6 1 18 SWNE 1017018 458158 Fall River Domestic 
108 6 1 18 SWNE 1016478 458698 Fall River Domestic 
109 6 1 17 NENW 1020801 459625 Chilson Domestic 
110 6 1 17 NENE 1023777 459643 Chilson Stock 
111 6 1 17 NWNE 1022074 459586 Fall River Stock 
112 6 1 16 SESE 1027864 455881 Fall River Stock 
113 7 2 6 NESW 1046437 434417 Unknown Stock 
114 7 2 7 SESW 1045410 428654 Unkpapa Stock 
115 6 1 18 SENE 1017697 457640 Fall River Domestic 
116 6 1 18 SENE 1017992 458111 Fall River Stock 
117 6 1 8 SWSE 1022177 460796 Unknown Stock 
138 6 1 18 NENE 1017537 459030 Fall River Domestic 
147 6 1 17 NESW 1020879 456566 Chilson Monitor 
220 6 1 19 SENE 1017872 452334 Unknown Stock 
270 6 1 19 NWSW 1014108 451942 Unknown Stock 
436 6 1 20 NWNE 1021450 454700 Fall River Monitor 
506 7 2 8 SWNW 1050129 430704 Unkpapa Stock 
510 7 1 12 SESE 1042933 428178 Chilson Stock 
609 6 1 29 SWNE 1021735 447808 Chilson Monitor 
610 6 1 29 SWNE 1021599 447969 Fall River Monitor 
611 6 1 20 NWNE 1021835 453954 Chilson Monitor 
612 6 1 20 NWNE 1021755 454128 Chilson Monitor 
613 6 1 20 NWNE 1022125 453775 Fall River Monitor 
614 6 1 20 NWNE 1022185 453769 Fuson Monitor 
615 6 1 20 NWNE 1022172 453708 Chilson Monitor 
616 6 1 20 SWNE 1022132 453134 Chilson Monitor 
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Table 1:  Wells within 2 km of the Project Boundary (Continued) 

Hydro ID Township Range Section 1/4 - 1/4 
Location 

Coordinates 
East1 

Coordinates 
North1 

Screened 
Location2 Well Use 

617 6 1 20 NENW 1021026 453582 Chilson Monitor 
618 7 1 2 SENE 1038074 435906 Unknown Stock 
619 7 1 2 SENW 1034866 436729 Chilson Stock 
620 6 1 35 NWNW 1033951 443209 Chilson Stock 
622 6 1 20 NENE 1022776 454033 Chilson Monitor 
623 6 1 20 NENE 1022686 454311 Fall River Monitor 
628 6 1 20 SESE 1022496 449718 Fall River Stock 
631 6 1 23 SWSW 1034177 449309 Fall River Stock 
635 7 1 14 NENW 1004085 427131 Not a Well3 NA 
637 7 1 11 NESE 1038075 430320 Unknown Monitor 
638 7 1 2 NENE 1038269 437976 Fall River Monitor 
639 7 2 7 SENW 1045704 430722 Unknown Stock 
640 7 1 12 SESE 1043010 427965 Unknown Stock 
642 7 1 12 SESE 1042926 428042 Unknown Stock 
645 7 1 16 NENE 1027681 427998 Unknown Stock 
650 7 1 1 SESE 1043781 433331 Chilson Stock 
656 6 1 31 SENW 1014230 442000 Unknown Stock 
657 6 1 20 NWNE 1021483 454729 Chilson Monitor 
662 7 1 11 SESW 1035381 428928 Unknown Monitor 
668 7 1 15 NWNE 1031029 427450 Inyan Kara Stock 
676 6 1 34 SESW 1030846 439891 Alluvial Monitor 
677 7 1 4 SWSW 1023527 434077 Alluvial Monitor 
678 7 1 9 SWNE 1026522 431925 Alluvial Monitor 
679 6 1 27 NWSE 1032294 446245 Alluvial Monitor 
680 7 1 11 NESW 1035078 429969 Chilson Monitor 
681 6 1 32 NENW 1020330 443725 Fall River Monitor 
682 7 1 11 SENW 1035139 431257 Chilson Monitor 
683 6 1 29 NESW 1020212 446104 Fall River Monitor 
684 7 1 11 NESW 1035191 429744 Chilson Monitor 
685 6 1 32 NWNE 1020690 443409 Fall River Monitor 
686 7 1 11 NESW 1034970 429749 Chilson Monitor 
687 6 1 32 NENW 1020081 443724 Fall River Monitor 
688 7 1 11 NESW 1035027 429974 Fall River Monitor 
689 6 1 32 NENW 1020316 443789 Chilson Monitor 
690 7 1 11 NESW 1035114 429970 Unkpapa Monitor 
691 6 1 32 NENW 1020364 443698 Fall River Monitor 
692 7 1 11 NESW 1035075 430014 Chilson Monitor 
693 6 1 32 NENW 1020327 443661 Unkpapa Monitor 
694 7 1 15 NWNW 1028717 426836 Fall River Monitor 
695 6 1 32 SESE 1022385 439312 Fall River Monitor 
696 7 1 15 NWNW 1028538 427141 Chilson Monitor 
697 6 1 32 SESE 1022350 439347 Chilson Monitor 
698 7 1 2 NESW 1035909 435651 Fall River Monitor 
703 7 1 1 SWSE 1041621 434334 Unkpapa Domestic 

7044 7 1 5 SWNE 1020966 436647 
Chilson 

(Beginning 
2/4/2009) 

Domestic 

7044 7 1 5 SWNE 1020966 436647 

Unkpapa 
(Cemented 
to Chilson 

1/28/2009) 

Domestic 

Dewey-Burdock TR 
December 2013
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Table 1:  Wells within 2 km of the Project Boundary (Continued) 

Hydro ID Township Range Section 1/4 - 1/4 
Location 

Coordinates 
East1 

Coordinates 
North1 

Screened 
Location2 Well Use 

705 6 1 21 NENE 1028624 453314 Chilson Monitor 
706 6 1 21 NENE 1028589 453276 Fall River Monitor 
707 6 1 34 SWNE 1031935 441809 Alluvial Monitor 
708 7 1 3 SESW 1030254 434094 Alluvial Monitor 
709 7 1 15 SENW 1029286 426603 Alluvial Monitor 

3026 7 1 12 NENE 1043638 432833 Chilson Monitor 
4002 6 1 30 NWSW 1013414 446931 Inyan Kara Domestic 
7002 7 1 23 NWNW 1033333 421931 Chilson Stock 

Notes: 1 Coordinate system is NAD 27 South Dakota State Plane South. 
 2 Inyan Kara indicates that screened interval includes both Chilson and Fall River. 
 3 Hydro ID 635 is not a well. It is a pipe from Hydro ID 5. 
 4 Hydro ID 704 was originally completed in the Unkpapa aquifer.  It was recompleted 1/28/2009 in the Chilson aquifer. 
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Table 2:  Historical Wells Not Present 

Hydro ID Township 
(S) 

Range 
(E) Section 1/4 - 1/4 

Location Easting1 Northing1 Screened 
Location2 

10 7 1 13 NENE 1011956 427239 Chilson 
39 6 1 29 NENE 991314 448657 Unknown 
48 6 1 19 SENW 983693 453037 Unknown 

425 7 1 14 SENW 1002848 426208 Chilson 
429 6 1 20 SENE 991556 452954 Chilson 
431 6 1 20 SENE 991556 452954 Chilson 
432 6 1 20 SENE 991556 452954 Chilson 
433 6 1 20 SENE 991556 452954 Chilson 
502 6 1 27 NWSE 1000389 446361 Alluvial 
6053 7 1 10 SWSE 1000213 428484 NA 
621 6 1 27 NWSE 1000329 446398 Alluvial 
634 6 1 34 NESE 1000901 440168 Unknown 
646 7 1 15 SWNE 999646 426409 Fall River 
651 7 1 14 NWSE 1004408 424246 Chilson 
658 7 1 15 SWNE 999633 426398 Chilson 
659 7 1 10 SWNE 1000274 431049 Fall River 
660 7 1 10 SWNE 1000221 431030 Chilson 
661 7 1 12 NENW 1009376 431971 Chilson 
663 7 1 10 SWSE 999058 428346 Chilson 
664 7 1 10 SWSE 999033 428338 Fall River 
669 7 1 15 NWNE 999404 427910 Chilson 
670 7 1 15 NWNE 999464 427937 Fuson 
671 7 1 15 NWNE 999415 427870 Fall River 
672 7 1 15 NWNE 999031 427480 Fall River 
673 7 1 15 NWNE 999027 427512 Fuson 
674 7 1 15 NWNE 998954 427513 Chilson 

Notes: 1 Coordinate system is NAD 27 South Dakota State Plane South. 
 2 Inyan Kara indicates that screened interval includes both Chilson and Fall River. 
 3 605 is not a well but a pipeline from well 668. 
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Table 3:  Historical Wells Plugged and Abandoned 

Hydro ID Township 
(S) 

Range 
(E) Section 1/4 - 1/4 

Location Easting1 Northing1 Screened 
Location2 

606 7 1 11 SWSW 1033713 428609 Chilson 
636 7 1 11 NESW 1034774 429982 Unknown 
652 7 1 2 NWSE 1036360 434742 Inyan Kara 
653 7 1 22 NWNE 1030679 422487 Unknown 
654 6 1 34 NWNE 1032372 443410 Inyan Kara 
655 6 1 34 NENE 1033454 443307 Inyan Kara 
665 7 1 11 SWSW 1033153 428901 Fall River 
666 7 1 11 SWSW 1033128 428870 Chilson 

Notes: 1 Coordinate system is NAD 27 South Dakota State Plane South. 
 2 Inyan Kara indicates that screened interval includes both Chilson and Fall River. 
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NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation(1)
(ft)

Date Completed
Total Depth 

(ft below ground 
surface)

Depth to Top of Screen 
or Bottom of Casing

(ft below ground 
surface) 

Depth to Bottom of 
Screen or Bottom of 

Open Hole
(ft below ground 

surface)

Casing Diameter
(in)

Casing Depth 
(ft below ground surface)

676 6S 1E 34 SESW 1030846 439891 3666 (6) 9/26/2007 18.50 (7)
2-inch PVC 
0.010-slot

12.5
to 22.5

2-inch PVC
0 to 12.5 ft

no Alluvial Monitor DB-GW676 C

677 7S 1E 4 SWSW 1023527 434077 3571 (6) 9/25/2007 14.15 (7)
2-inch PVC
0.010-slot 

4
to 14

2-inch PVC
0 to 4 ft

no Alluvial Monitor DB-GW677 C

678 7S 1E 9 SWNE 1026522 431925 3596 (6) 9/25/2007 14.42 (7)
2-inch PVC
0.010-slot

4
to 14

2-inch PVC
0 to 4 ft

no Alluvial Monitor DB-GW678 C

679 6S 1E 27 NWSE 1032294 446245 3716 (6) 9/26/2007 39.03 (7)
2-inch PVC
0.010-slot

19
to 39

2-inch PVC
0 to 19 ft

no Alluvial Monitor DB-GW679 C

707 6S 1E 34 SWNE 1031935 441809 3692 (6) 5/5/2011 40.18 (7)
2-inch PVC
0.010-slot

30
to 40

2-inch Sched 40 PVC 
0 to 30 ft

no Alluvial Monitor DB11-34-ALLUV-4 C

708 7S 1E 3 SESW 1030254 434094 3633 (6) 5/4/2011 21.94 (7)
2-inch PVC
0.010-slot

12
to 22

2-inch Sched 40 PVC 
0 to 12 ft

no Alluvial Monitor DB11-3-ALLUV-3 C

709 7S 1E 15 SENW 1029286 426603 3595 (6) 5/9/2011 38.25 (7)
2-inch PVC
0.010-slot

28
to 38

2-inch Sched 40 PVC
0 to 28 ft

no Alluvial Monitor DB11-15-ALLUV-4 C

5 7S 1E 14 NENW 1035181 427284 3643 12/26/1975
2267, cement bridge 

plug 850, last 
measured 175

open hole 155 to 175
28# 8 5/8-inch 0 to 155 ft and

4-inch steel 0 to 155 ft
yes Fall River Stock

D-17,  
API 40 047 20065

A, B, D, E,
downhole 

tool
7 7S 1E 23 NWNW 1033304 422417 3574 Late 1950s 200 UNK UNK 6 no Fall River Domestic D-27, R. Kenobbie A, B

8 7S 1E 23 SWSE 1036052 418515 3542
1930s

Repaired
6/10/1951

240 perforated 160 to 165 and 222 to 227
3-inch from 6 to 27 feet below surface 
over 2-inch black steel with 6-inch at 

surface
yes Fall River Domestic D-29, Englebert A, B, C

9 7S 1E 23 NENE 1038003 421806 3594 1960s 90 UNK UNK
6-inch (Source A)

2-inch steel (Source E)
yes Fall River Stock D-25 A, B, E

14 7S 1E 2 NWSW 1033700 434723 3672 UNK
470 (source A)
300 (source E)

UNK UNK 4
historically yes, 

presently no
Fall River Stock D-5 A, B, E

17 7S 1E 12 SENW 1040223 431329 3789 1954 156 UNK UNK 3 no Fall River Stock D-13 A, B, C

18 7S 1E 9 SWSW 1022812 428960 3566
Late 1920s
Early 1930s

527 UNK UNK 4 yes Fall River Domestic D-10, D. Andersen A, B, E

38 6S 1E 33 SWNW 1024328 442289 3634 11/12/1949 550 open hole 494 to 550
4-inch 

0 to 494 ft
yes Fall River Stock B-4 A, B, C, F

49 6S 1E 32 NWNW 1018932 444022 3628 1970s
540

(historically 600)
screen 

475
to 540 4 yes Fall River Stock A, E

107 6S 1E 18 SWNE 1017018 458158 3708 UNK 90 UNK UNK 5
historically yes, 

presently unknown
Fall River Domestic A

108 6S 1E 18 SWNE 1016478 458698 3705 UNK 90 UNK UNK UNK UNK Fall River Domestic A
111 6S 1E 17 NWNE 1022074 459586 3794 UNK 100 UNK UNK 4 no Fall River Stock A
112 6S 1E 16 SESE 1027864 455881 3831 UNK 120 UNK UNK 4 1/2 no Fall River Stock A

115 6S 1E 18 SENE 1017697 457640 3720
Original before 1977 

Replaced
10/2/1984

360
4-inch PVC
1/64-slot

200 to 220
and 300 to 360

6-inch yellow mine 0 to 180 ft
4-inch PVC 160 to 200 ft
4-inch PVC 220 to 300 ft

yes Fall River Domestic A, C

116 6S 1E 18 SENE 1017992 458111 3723 UNK UNK UNK UNK 1
historically yes, 

presently unknown
Fall River Stock A

138 6S 1E 18 NENE 1017537 459030 3724 1977 100 UNK UNK UNK
historically yes, 

presently unknown
Fall River Domestic H

436 6S 1E 20 NWNE 1021450 454799 3737 8/18/1981 590 open hole 505 to 590
4-inch 10#/ft black iron

0 to 505 ft
no Fall River Monitor D-3FR C, J, L

610 6S 1E 29 SWNE 1021599 447969 3704 6/27/1978 680

1-inch 
40# black iron
torch slotted 

630

to 672
1-inch 40#/ft black iron 

0 to 630 ft
no Fall River Monitor D-20FR, BPZ-21 FR C, J, K

613 6S 1E 20 NWNE 1022125 453775 3738 8/14/1981
580, lithologic log to 

600
open hole 504 to 580

4-inch 10#/ft black iron 
0 to 504 ft

no Fall River Monitor D-1FR C, J, L

623 6S 1E 20 NENE 1022686 454311 3750 8/17/1981 580 open hole 503 to 580
4-inch 10#/ft black iron

0 to 503 ft
no Fall River Monitor D-4FR C, E, J, L

628 6S 1E 20 SESE 1022496 449718 3737 UNK 523 326 523 UNK no Fall River Stock
GPS, 

downhole 
tool

631 6S 1E 23 SWSW 1034177 449309 3744 2/1998 80
5-inch steel 
1/4 x 6 slots

30
to 70

5-inch 15.5#/ft steel 
0 to 30 ft

no Fall River Stock C

638 7S 1E 2 NENE 1038269 437976 3791 Before 1979 180 UNK UNK 2 no Fall River Monitor D-2 B

681 6S 1E 32 NENW 1020330 443725 3624 1/27/2008 600
3-inch PVC 
0.020-slot

585
to 600

6-inch SDR21 0 to 585 ft
3-inch PVC 575 to 585 ft

yes Fall River Monitor DB07-32-3C C

683 6S 1E 29 NESW 1020212 446104 3669 3/4/2008 650
2-inch PVC 
0.020-slot

635
to 650

4-inch SDR17 0 to 635 ft
2-inch PVC 625 to 635 ft

no Fall River Monitor DB07-29-7 C

FALL RIVER

ALLUVIAL

Table 1.  Current Wells within 2 Kilometers of Project Area
Construction Summary

Hydro ID

Legal Location SD State Plane South NAD 27

Aquifer(2) Use
Flowing
Artesian

SourceOther Name
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NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation(1)
(ft)

Date Completed
Total Depth 

(ft below ground 
surface)

Depth to Top of Screen 
or Bottom of Casing

(ft below ground 
surface) 

Depth to Bottom of 
Screen or Bottom of 

Open Hole
(ft below ground 

surface)

Casing Diameter
(in)

Casing Depth 
(ft below ground surface)

Table 1.  Current Wells within 2 Kilometers of Project Area
Construction Summary

Hydro ID

Legal Location SD State Plane South NAD 27

Aquifer(2) Use
Flowing
Artesian

SourceOther Name

685 6S 1E 32 NWNE 1020690 443409 3626 2/4/2008 595
2-inch PVC 
0.020-slot

580
to 595

4-inch SDR17 0 to 580 ft
2-inch PVC 570 to 580 ft

yes Fall River Monitor DB07-32-4C C

687 6S 1E 32 NENW 1020081 443724 3626 2/6/2008 605
2-inch PVC
0.020-slot

590
to 605

4-inch SDR17 0 to 590 ft
2-inch PVC 580 to 590 ft

yes Fall River Monitor DB07-32-5 C

688 7S 1E 11 NESW 1035027 429974 3687 4/1/2008 255
3-inch PVC
0.020-slot

245
to 255

6-inch SDR17 0 to 245 ft
3-inch PVC 235 to 245 ft

no Fall River Monitor DB08-11-17 C

691 6S 1E 32 NENW 1020364 443698 3626 3/10/2008 505
3-inch PVC
0.020-slot

490
to 505

6-inch SDR17 0 to 490 ft
3-inch PVC 480 to 490 ft

yes Fall River Monitor DB08-32-9C C

694 7S 1E 15 NWNW 1028717 426836 3600 3/22/2008 392
3-inch PVC
0.020-slot

377
to 392

6-inch SDR17 0 to 377 ft
3-inch PVC 367 to 377 ft

yes Fall River Monitor DB08-15-3 C

695 6S 1E 32 SESE 1022385 439312 3594 3/20/2008 508
3-inch PVC
0.020-slot

493
to 508

6-inch SDR17 0 to 493 ft
3-inch PVC 483 to 493 ft

yes Fall River Monitor DB08-32-13 C

698 7S 1E 2 NESW 1035909 435651 3739 3/25/2008 205
3-inch PVC
0.020-slot

180
to 205

6-inch SDR21 0 to 180 ft
3-inch PVC 170 to 180 ft

no Fall River Monitor DB08-2-1 C

706 6S 1E 21 NENE 1028589 453276 3823.29(3) 12/5/2009 328
3-inch PVC
0.020-slot

284
to 314

6-inch SDR17 0 to 284 ft
3-inch PVC 274 to 284 ft

no Fall River Monitor DB09-21-2 C

614 6S 1E 20 NWNE 1022185 453769 3739 9/14/1981 620 open hole 609 to 620
4-inch 10#/ft black iron

0 to 609 ft
no Fuson Monitor D-1FU C, J, L

1 7S 1E 9 SESE 1027696 429227 3624 1950s 600 UNK UNK 4 yes Chilson Stock D-11 A, B

2 7S 1E 16 SESE 1026724 423922 3554
1930s 

Recompleted
11/17/1981

640 original 
650 recompleted

4-inch slotted 10#/ft 
black iron 566 to 608

and 629 to 650
4-inch 10#/ft black iron 

0 to 566 ft and 608 to 629 ft
yes Chilson Domestic D-20, W. Peterson A, B, C

3 7S 1E 22 SWNW 1028593 421104 3541 11/28/1970
2400, cement bridge 

plug 1030
open hole 367 to 1030

4 1/2-inch steel 0 to 389 suspended 
inside 8 5/8-inch 20# steel 

0 to 367 ft
yes Chilson Stock

D-24, 
API 40 047 20045

A, B, D

12 7S 1E 4 SESE 1026978 434378 3641 Late 1960s
730 (source A)
805 (source B)

UNK UNK 4 1/2 yes Chilson Stock D-7 A, B

13 7S 1E 3 NWNW 1028360 438470 3673
1950s Recompleted 

10/22/1980
625 open hole 580 to 625

5 1/2-inch 14# steel 
0 to 580 ft

yes Chilson Domestic D-6, K. Spencer A, B, C

15 7S 1E 2 NENW 1035304 438317 3713 UNK
280 (source A)
495 (source B)

UNK UNK 4 no Chilson Stock D-3 A, B, E

16 7S 1E 1 NESW 1041428 434446 3869 Mid 1970s 330 UNK UNK 4 1/2 no Chilson Domestic D-1, C. Daniel A, B

42 7S 1E 5 SWNE 1021144 436481 3596
1949

Rehabilitated 
11/15/2009

Original 600
Current 580

4-inch PVC
0.25-slot

280

to 300 with
open hole below to 

580

4-inch PVC 0 to 280 ft
8-inch steel 0 to 220 ft

reduced to 1 1/4-inch at surface
yes Chilson Domestic D-8, L. Putnam A, B, C

43 6S 1E 34 SWSE 1031123 439436 3672 UNK 350 UNK UNK 4
historically yes until Triangle 

Mine dewatered then no, 
presently unknown

Chilson Domestic
B-5, Spencer 
Homestead

A, B

51 7S 1E 9 SENE 1027411 431487 3615 1890s 550 UNK UNK 10 yes Chilson Stock D-9 A, B
61 7S 1E 11 NWSE 1036832 429987 3740 UNK 525 UNK UNK 5 no Chilson Stock D-12 A, B
96 41N 60W 22 SWSW 1011630 451853 3664 UNK 560 UNK UNK 5 yes Chilson Domestic Dixon A

102 6S 1E 18 SWNE 1016825 458312 3708 UNK 267 UNK UNK 5 yes Chilson Domestic A
109 6S 1E 17 NENW 1020801 459625 3835 UNK 220 UNK UNK UNK no Chilson Domestic Cook A
110 6S 1E 17 NENE 1023777 459643 3817 UNK 240 UNK UNK 6 1/2 no Chilson Stock A

147 6S 1E 17 NESW 1020879 456566 3729 2/9/1982 750 open hole 650 to 750
4 1/2-inch 

0.219-wall steel
0 to 650 ft

no Chilson Monitor D-8LK, HAM-4 C, J

510 7S 1E 12 SESE 1042933 428178 3759 6/12/1988 540
5-inch PVC
0.064-slot 
300 to 340

and 480 to 520
5-inch PVC 

0 to 300 ft and 340 to 480 ft
yes Chilson Stock C

609 6S 1E 29 SWNE 1021735 447808 3702 6/26/1978 1000

1-inch
40# black iron
torch slotted 

903

to 966
1-inch 40#/ft black iron 

0 to 903 ft
no Chilson Monitor D-20LK, BPZ-20 C, J, K

611 6S 1E 20 NWNE 1021835 453954 3731 10/17/1981 815

8 5/8-inch 
0.030-slot

galvanized steel
695 to 730

and 755 to 800
20-inch steel 0 to 25 ft

10 3/4-inch steel 0 to 695 ft
8 5/8-inch steel 730 to 755 ft

no Chilson Monitor D-PW C, J, L

612 6S 1E 20 NWNE 1021755 454128 3732 8/14/1981 800 open hole 692 to 800
4-inch 10#/ft black iron 

0 to 692 ft
no Chilson Monitor D-2LK C, J, L

615 6S 1E 20 NWNE 1022172 453708 3738 8/13/1981 800 open hole 712 to 800
4-inch 10#/ft black iron

0 to 712 ft
no Chilson Monitor D-1LK

C, J, L, 
downhole 

tool

616 6S 1E 20 SWNE 1022132 453134 3745 9/15/1981 835 open hole 735 to 835
4-inch 10#/ft black iron

0 to 735 ft
no Chilson Monitor D-5LK C, J, L

CHILSON

FUSON
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Table 1. Current Wells within 2 Kilometers of Project Area



NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation(1)
(ft)

Date Completed
Total Depth 

(ft below ground 
surface)

Depth to Top of Screen 
or Bottom of Casing

(ft below ground 
surface) 

Depth to Bottom of 
Screen or Bottom of 

Open Hole
(ft below ground 

surface)

Casing Diameter
(in)

Casing Depth 
(ft below ground surface)

Table 1.  Current Wells within 2 Kilometers of Project Area
Construction Summary

Hydro ID

Legal Location SD State Plane South NAD 27

Aquifer(2) Use
Flowing
Artesian

SourceOther Name

617 6S 1E 20 NWNE 1021026 453582 3723 9/15/1981 810 open hole 715 to 810
4-inch 10#/ft black iron

0 to 715 ft
no Chilson Monitor D-6LK C, J, L

619 7S 1E 2 SENW 1034866 436729 3701 UNK 286 231 286 4 no Chilson Stock
D-4, Daniel West, 

MET

B, 
downhole 

tool
620 6S 1E 35 NWNW 1033951 443209 3731 UNK UNK UNK UNK UNK no Chilson Stock GPS

622 6S 1E 20 NENE 1022776 454033 3747 8/17/1981 780 open hole 714 to 780
4-inch 10#/ft black iron

0 to 714 ft
no Chilson Monitor D-4LK C, E, J, L

650 7S 1E 1 SESE 1043781 433331 3820 UNK 196 146 196 4 no Chilson Stock
GPS, 

downhole 
tool

657 6S 1E 20 NWNE 1021483 454729 3740 8/18/1981 800 open hole 715 to 800
4-inch 10#/ft black iron

0 to 715 ft
no Chilson Monitor D-3LK C, J, L

680 7S 1E 11 NESW 1035078 429969 3688 12/19/2007 436
4.5-inch PVC 0.020-slot

426
to 436

6-inch SDR21 0 to 426 ft
4.5-inch PVC 406 to 426 ft

no Chilson Monitor DB07-11-11C C

682 7S 1E 11 SENW 1035139 431257 3720 2/21/2008 460
2-inch PVC 
0.020-slot

450
to 460

4-inch SDR17 0 to 450 ft
2-inch PVC 440 to 450 ft

no Chilson Monitor DB07-11-2 C

684 7S 1E 11 NESW 1035191 429744 3691 2/13/2008 423
2-inch PVC 
0.020-slot

413
to 423

4-inch SDR17 0 to 413 ft
2-inch PVC 403 to 413 ft

no Chilson Monitor DB07-11-14C C

686 7S 1E 11 NESW 1034970 429749 3694 2/24/2008 428
2-inch PVC 
0.020-slot

418
to 428

4-inch SDR17 0 to 418 ft
2-inch PVC 408 to 418

no Chilson Monitor DB07-11-15 C

689 6S 1E 32 NENW 1020316 443789 3626 3/11/2008 730
3-inch PVC
0.020-slot

715
to 730

6-inch SDR17 0 to 715 ft
3-inch PVC 705 to 715 ft

yes Chilson Monitor DB08-32-10 C

692 7S 1E 11 NESW 1035075 430014 3701 4/16/2008 335
3-inch PVC
0.020-slot

325
to 335

6-inch SDR17 0 to 325 ft
3-inch PVC 315 to 325 ft

no Chilson Monitor DB08-11-19 C

696 7S 1E 15 NWNW 1028538 427141 3602 3/21/2008 587
3-inch PVC
0.020-slot

572
to 587

6-inch SDR17 0 to 572 ft
3-inch PVC 562 to 572 ft

yes Chilson Monitor DB08-15-2 C

697 6S 1E 32 SESE 1022350 439347 3594 3/18/2008 682
3-inch PVC
0.020-slot

667
to 682

6-inch SDR17 0 to 667 ft
3-inch PVC 657 to 667 ft

yes Chilson Monitor DB08-32-12 C

704(4) 7S 1E 5 SWNE 1020966 436647 3599
Original 4/29/2008 

Perforated 2/4/2009
UNK UNK UNK UNK UNK

Chilson 
(Beginning 2/4/2009)

Domestic
L. Putnam

704 Unkpapa
O

705 6S 1E 21 NENE 1028624 453314 3825.53(3) 12/5/2009
Borehole TD 600
Cemented to 460

3-inch PVC
0.020-slot

428
to 458

6-inch SDR17 0 to 428 ft
3-inch PVC 418 to 428 ft

no Chilson Monitor DB09-21-1 C

3026 7S 1E 12 NENE 1043638 432833 3822 3/26/2008 196
3-inch PVC
0.020-slot

166
to 196

6-inch SDR21 0 to 166 ft
3-inch PVC 156 to 166 ft

no Chilson Monitor DB08-1-6 C

7002 7S 1E 23 NWNW 1033333 421931 3571 1930s 500 UNK UNK 5 1/2 yes Chilson Stock D-26 A, B

40(5) 6S 1E 30 SWNW 1013415 447182 3635 About 1969
660

(680 for BY-1)
UNK UNK 6    yes Inyan Kara Domestic

40S, 40U
possibly BY-1

A, G
C for BY-1

668 7S 1E 15 NWNE 1031029 427450 3622 1/31/1977 574
10-inch stainless steel 

280 to 335 (300 to 350 
source E)

and 8-inch stainless 
steel 480 to 555 (495 

to 550 source E)

10-inch steel 0 to 280 ft (0 to 300 ft 
source E) and 335 to 480 ft (350 to 495 

ft source E)
yes Inyan Kara Stock Burdock Well C, E, K, N

4002 6S 1E 30 NWSW 1013414 446931 3621 1940s 700 UNK UNK 6 yes Inyan Kara Domestic 40L A, G

114 7S 2E 7 SESW 1045410 428654 3764 UNK 365 UNK UNK UNK no Unkpapa Stock
E-2, Bennett Canyon 

Well
A, B, I

506 7S 2E 8 SWNW 1050129 430704 3936 UNK 470 UNK UNK UNK no Unkpapa Stock E-3 B

690 7S 1E 11 NESW 1035114 429970 3700 4/15/2008 631
3-inch PVC
0.020-slot

621
to 631

6-inch 18# 0 to 621 ft
3-inch PVC 611 to 621 ft

yes Unkpapa Monitor DB08-11-18 C

693 6S 1E 32 NENW 1020327 443661 3626 3/8/2008 930
3-inch PVC
0.020-slot

910
to 930

6-inch 18# 0 to 910 ft
3-inch PVC 890 to 910 ft

yes Unkpapa Monitor DB08-32-11 C

703 7S 1E 1 SWSE 1041621 434334 3877 4/18/2008 525
3-inch PVC
0.020-slot

475
to 525

6-inch 18# 0 to 475 ft
3-inch PVC 465 to 475 ft

no Unkpapa Domestic
C. Daniel
DB08-1-7

C

704(4) 7S 1E 5 SWNE 1020966 436647 3599 4/29/2008 955
3-inch PVC
0.020-slot

915
to 955

6-inch 18# 0 to 915 ft
3-inch PVC 905 to 915 ft

yes
Unkpapa 

(Cemented to Chilson 
1/28/2009)

Domestic
L. Putnam
DB08-5-1

C

4 7S 1E 15 SESE 1032516 423080 3580 3/5/1965
2264, cement bridge 

plug 1645
open hole 971 to 1645

24# 8 5/8-inch 0 to 971 ft
reduced to 3-inch at surface

yes Unknown Stock
D-19, 

API 40 047 05093
A, B, D

6 7S 1E 14 NESE 1037218 425012 3671 Late 1950s
280 original

200 last measured
open hole 135 to 200

12-inch steel 
0 to 135 ft

no Unknown Stock A, E

INYAN KARA

UNKPAPA

UNKNOWN
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Table 1. Current Wells within 2 Kilometers of Project Area



NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation(1)
(ft)

Date Completed
Total Depth 

(ft below ground 
surface)

Depth to Top of Screen 
or Bottom of Casing

(ft below ground 
surface) 

Depth to Bottom of 
Screen or Bottom of 

Open Hole
(ft below ground 

surface)

Casing Diameter
(in)

Casing Depth 
(ft below ground surface)

Table 1.  Current Wells within 2 Kilometers of Project Area
Construction Summary

Hydro ID

Legal Location SD State Plane South NAD 27

Aquifer(2) Use
Flowing
Artesian

SourceOther Name

37 7S 2E 18 NWSW 1044183 423947 3689 UNK 145 open hole 93 to 145
5 1/2-inch 
0 to 93 ft

no Unknown Stock
A, E, 

downhole 
tool

41 6S 1E 31 SWNE 1015385 442081 3611 UNK UNK UNK UNK 6 yes Unknown Stock B-3 A, B, G

106 6S 1E 18 NENE 1018099 459625 3724 UNK 196 open hole 160 to 196 7-inch steel 0 to 160 ft yes Unknown Stock
A, E, 

downhole 
tool

113 7S 2E 6 NESW 1046437 434417 3844 UNK 40 UNK UNK UNK no Unknown Stock E-1, Bennett #2 Well  A, B, I

117 6S 1E 8 SWSE 1022177 460796 3923 UNK UNK UNK UNK 6 No Unknown Stock A

220 6S 1E 19 SENE 1017872 452334 3680 10/16/1984 900
historically 4-inch 

slotted PVC 780 to 800 
and 840 to 880

presently 6-inch PVC 
screen 463 to 523, 

caved below

historically 6" yellow mine 0-520 ft and 
4" PVC 500-780, 800-840 & 880-900 ft, 

presently 6" PVC 0-463 ft
yes Unknown Stock C, E

270 6S 1E 19 NWSW 1014108 451942 3659 UNK UNK UNK UNK 2-inch steel yes Unknown Stock GPS, E

618 7S 1E 2 SENE 1038074 435906 3759 UNK 133 62 133 5  no Unknown Stock
GPS, 

downhole 
tool

637 7S 1E 11 NESE 1038075 430320 3743 Fall 1976 UNK UNK UNK 2 no Unknown Monitor BPZ-5 K, M
639 7S 2E 7 SENW 1045704 430722 3771 UNK UNK UNK UNK UNK no Unknown Stock GPS
640 7S 1E 12 SESE 1043010 427965 3754 UNK UNK UNK UNK 1 no Unknown Stock GPS

642 7S 1E 12 SESE 1042926 428042 3757 UNK 33 open hole 12 to 33
5-inch steel 

0 to 12
no Unknown Stock

GPS, E, 
downhole 

tool
645 7S 1E 16 NENE 1027681 427998 3609 UNK UNK UNK UNK UNK no Unknown Stock GPS
656 6S 1E 31 SENW 1014230 442000 3622 UNK UNK UNK UNK UNK yes Unknown Stock GPS

662 7S 1E 11 SESW 1035381 428928 3679 7/26/1978 880
5 1/2-inch 14#
torch slotted

666
to 780

5 1/2-inch 14# steel
0 to 666 ft

yes Unknown Monitor Sundance Well C, K, N

Notes:

Sources: A.  Water Wells in Edgemont Project Area, Silver King Mines, May 1977, in letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, South Dakota Water Rights Commission, January 12, 1979 
B.  Tennessee Valley Authority Draft Environmental Statement, 1979, Table 2.5.2-1
C.  South Dakota Water Well Records - Notice of Well Construction Records, Artesian Well Repair Records, and Well Drillers Reports
D.  South Dakota Oil and Gas Records
E.  Dewey Burdock Groundwater Well Report for 2010 and 2011 Field Work Completed, M. Beshore, Powertech (USA) Inc., October 4, 2011
F.  Responses to Nuclear Regulatory Commission Comments (Revision 1), C. Hocking , RESPEC, to M. Hollenbeck, Powertech (USA) Inc., July 22, 2010
G.  Letter from SKM to TVA, Domestic and Livestock Wells Monitored During Dewey Pump Test, April 12, 1982
H.  Additional Water Wells in Edgemont Project Area, Silver King Mines, Inc., Interoffice Correspondence, Andersen to Caywood, August 3, 1979
I.  Forest Service Wells and Springs, in letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, South Dakota Water Rights Commission, January 12, 1979
J.  Hydrogeologic Investigations at Proposed Uranium Mine Near Dewey, South Dakota, Tennessee Valley Authority, WR28-2-520-128, J. Mark Bogss, October 1983
K.  Coordinates, Elevations and Water Levels for Burdock Piezometers, in letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, South Dakota Water Rights Commission, January 12, 1979
L.  Baseline Water Quality and Water Level/Flow Rates, in letter from Keith Andersen, Silver King Mines, Inc., to Steve Stampfli, Office of Surface Mining, South Dakota Department of Water and Natural Resources, March 3, 1982 
M.  Burdock Mine Area Hydrology Status Report, Silver King Mines, Inc. Interoffice Correspondence from Keith Andersen to R.M. Caywood, December 18, 1978, included in letter from Keith Andersen to John Hatch, South Dakota Water Rights Commisssion, January 12, 1979
N.  Analysis of Aquifer Tests conducted at the Proposed Burdock Uranium Mine Site, Burdock, South Dakota, Tennessee Valley Authority, WR28-1-520-109, J.M. Boggs and A.M. Jenkins, May 1980
O.  Interoffice communication, Len Eakin, Powertech (USA) Inc., to Mike Beshore, Powertech (USA) Inc., May 9, 2011

(1)  Surface elevations are based on a digital elevation model (DEM), except where noted.  Accuracy is plus or minus 15 feet.  
(2)  Inyan Kara indicates screened interval is across Fall River and Chilson.
(3)  Surveyed by Andersen Engineers, March 2011
(4)  704 was originally completed in the Unkpapa aquifer.  It was recompleted 1/28/2009 in the Chilson aquifer.
(5)  Hydro ID 40 possibly replaced by BY-1 (depth 680 ft and casing diameter 5.5 inches) on 3/4/1982
(6) Surveyed top of casing minus measured stick-up
(7) Measured depth from top of casing minus measured stick-up
UNK = Unknown
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Table 1. Current Wells within 2 Kilometers of Project Area



NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation(1)
(ft)

Date Completed
Total Depth

(ft)

Depth to Top 
Screen 

(ft)

Depth to Bottom 
Screen 

(ft)

Casing 
Diameter 

(in)

502 6S 1E 27 NWSE 1000389 446361 3716 UNK 46 UNK UNK UNK no Alluvial Unknown B-2 B
621 6S 1E 27 NWSE 1000329 446398 3717 UNK 50 UNK UNK UNK no Alluvial Unknown B-1 B

646 7S 1E 15 SWNE 999646 426409 3611 August 1977 293 251 293 1 yes Fall River Monitor B-9FR C
659 7S 1E 10 SWNE 1000274 431049 3651 Fall 1976 UNK UNK UNK UNK yes Fall River Monitor B-6FR C
664 7S 1E 10 SWSE 999033 428338 3621 11/7/1978 360 315 360 4.5 yes Fall River Monitor B-11FR C
671 7S 1E 15 NWNE 999415 427870 3623 10/18/1978 350 300 350 4.5 yes Fall River Monitor B-10FR C
672 7S 1E 15 NWNE 999031 427480 3622 Fall 1976 376 334 376 4 yes Fall River Monitor B-1FR K, N

670 7S 1E 15 NWNE 999464 427937 3623 10/19/1978 395 377 395 4.5 yes Fuson Monitor B-10FU C, K, N
673 7S 1E 15 NWNE 999027 427512 3622 11/6/1978 420 400 420 4.5 no Fuson Monitor B-1FU, B-2FU C, K, N

10 7S 1E 13 NENE 1011956 427239 3736 1970s 200 UNK UNK UNK no Chilson Stock D-15 A, B
425 7S 1E 14 SENW 1002848 426208 3630 UNK 237 UNK UNK UNK UNK Chilson Unknown USGS
429 6S 1E 20 SENE 991556 452954 3783 NA 800 NA NA NA NA Chilson NA
431 6S 1E 20 SENE 991556 452954 3783 NA 815 NA NA NA NA Chilson NA
432 6S 1E 20 SENE 991556 452954 3783 NA 800 NA NA NA NA Chilson NA
433 6S 1E 20 SENE 991556 452954 3783 NA 835 NA NA NA NA Chilson NA
651 7S 1E 14 NWSE 1004408 424246 3600 NA NA NA NA NA NA Chilson NA E
658 7S 1E 15 SWNE 999633 426398 3611 August 1977 545 503 545 1 yes Chilson Monitor B-9LAK K, M, N
660 7S 1E 10 SWNE 1000221 431030 3652 Fall 1976 UNK UNK UNK UNK yes Chilson Monitor B-6 O
661 7S 1E 12 NENW 1009376 431971 3694 Fall 1976 UNK UNK UNK UNK no Chilson Monitor B-8 O
663 7S 1E 10 SWSE 999058 428346 3621 11/7/1978 550 504 550 4.5 yes Chilson Monitor B-11LAK C, K, N
669 7S 1E 15 NWNE 999404 427910 3622 10/25/1978 550 510 550 4.5 yes Chilson Monitor B-10LAK C, K, N
674 7S 1E 15 NWNE 998954 427513 3621 11/6/1978 570 525 570 4.5 yes Chilson Monitor B-2LAK C, K, N

39 6S 1E 29 NENE 991314 448657 3733 UNK 700 UNK UNK 5 no Unknown Stock A
48 6S 1E 19 SENW 983693 453037 3663 Late 1960s 725 UNK UNK 2 1/2 yes Unknown Stock A

634 6S 1E 34 NESE 1000901 440168 3689 UNK UNK UNK UNK UNK no Unknown Unknown GPS

605(2) 7S 1E 10 SWSE 1000213 428484 3642 NA NA NA NA NA NA Not a Well(2) NA E

Notes:

Table 2.  Historical Wells Noted in Data Sources within 2 Kilometers but No Longer Present at Surface

(1) Surface elevations are based on a digital elevation model (DEM), except where noted.  Accuracy is plus or minus 15 feet.  
(2) Hydro ID 605 is not a well.  It is a pipe from Hydro ID 668.
UNK = Unknown
NA = Not applicable, not a well

Hydro ID

Legal Location SD State Plane South NAD 27
Former
Aquifer

Other Name
Flowing
Artesian

Previous
Use

Source

ALLUVIAL

FALL RIVER

CHILSON

UNKNOWN

OTHER

FUSON

Construction Summary
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Table 2. Historical Wells Noted in Data Sources within 2 Kilometers but No Longer Present at Surface



NGVD29

T. R. Sec. Qtr. Qtr. East (ft) North (ft)
Surface 

Elevation (1)
(ft)

Date 
Completed

Total 
Depth

(ft)

Depth to Top 
Screen 

(ft)

Depth to Bottom 
Screen 

(ft)
Casing Diameter (in)

665 7S 1E 11 SWSW 1033153 428901 3672 August 1977 252 210 252 1 no Fall River Monitor B-7FR K, M, N

606 7S 1E 11 SWSW 1033713 428609 3668 UNK UNK UNK UNK UNK Chilson Unknown D-16 B
666 7S 1E 11 SWSW 1033128 428870 3669 August 1977 441 399 441 1 no Chilson Monitor B-7LAK C

652 7S 1E 2 NWSE 1036360 434742 3748 UNK UNK UNK UNK UNK Inyan Kara Unknown C
654 6S 1E 34 NWNE 1032372 443410 3687 UNK UNK UNK UNK 8 Inyan Kara Unknown C
655 6S 1E 34 NENE 1033454 443307 3719 UNK UNK UNK UNK 12 Inyan Kara Unknown GPS

636 7S 1E 11 NESW 1034774 429982 3698 UNK UNK UNK UNK 7 Unknown Unknown GPS
653 7S 1E 22 NWNE 1030679 422487 3569 UNK UNK UNK UNK UNK Unknown Unknown GPS

Notes:

CHILSON

INYAN KARA

UNKNOWN

(1) Land elevations based on Digital Elevation Model (DEM).
(2) Inyan Kara indicates that screened interval includes both Chilson and Fall River.
UNK = Unknown

FALL RIVER

Table 3.  Plugged and Abandoned Wells within 2 Kilometers of the Project Area

Hydro ID

Legal Location SD State Plane South NAD 27 Construction Summary
Flowing
Artesian

Former
Aquifer (2)

Previous Use Other Name Source
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Table 3. Plugged and Abandoned Wells within 2 Kilometers of the Project Area



 

 

 

 

 

SOURCE A 

WATER WELLS IN EDGEMONT PROJECT AREA 

(Silver King Mines, Inc., May 1977, in a letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, 
South Dakota Water Rights Commission, January 12, 1979) 
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5 

-- - -

10 

15 

20 

25 

30 

WATER WEllS I N EDGEMONT PROJ En AREA 
·,./ 

Well No •._ Locat ion 

SE/4 SE/4 Sec. 9 T]S,R1E 

SE/4 SE/4 Sec. 16 T]S,R1E 

sw/4 w/4 Sec. 22 T7S.RIE 

2 

3 

4 sEt4 SE/4 Sec. IS T7S,RIE 

NE/4 w/4 Sec; • 14 T7S.RIE 

6 NE/4 SE/4 Sec. 14 T7S.R1E 

7 NW/4 NW/4 Sec. 23 T7S,R1E 

8 w/4 SE/4 See. 23 T]S,R1E
.. ----_.- --"-- ._-.

NE/4 NE/4 See. 23 nS,RJE9 
NE/4 NE/4 See. 13 T7S,R1E 

11 W/4sW/4 Sec-.- ·2q tts;Rff:-
- ., , 

12 	 SE/4 SE/4 Sec. 4 T]S ,R·l E 

NW/4 tAl/4 Sec. 3 T7S,R1En 
•

14 w/4 sw/4 Sec. 2 T7S,RIE 

w/4 NW/4 See. 2 T7S.R1E 

16 NW/4 SE/4 .Sec • 1 T7S.R1E 

SE/4 NW/4 Sec. 12 T7S,R1E17 

18 w/4 sw/4 Sec. 9 T7S,R1E 

19 tN/4 W/4 Sec. 18 T]S.R1E 

tN/4SW/4 Sec .. 17 T7S ,IU E 

21 SW/4 W/4 See. 19 T7S,RJE 

22 NE/4 slI/4 Sec. 27 T40N. R60w 

23 w/4 NW/4 Sec. 29 nS, R1E 

24 NE/4 NW/4 Sec. 28 T7S,R1E 

SE/4 tN/4 Sec. 27 T7S,R1E 

26 sw/4 NE/4 Sec. 35 T]S.RJE 

27 SE/4 SE/4 See. 33 T7S,Rlf 

28 NE/4 sw/4 Sec. 22 T8S.R2E 

29 NE/4 mlI4 See. 16 T8s,R2E 

SE/4 SE/4 Sec. 31 T7S,R2E 

31 sw/4 NW/4 Sec. )1 175,R2E 

Dewey-Burdock TR 
December 2013
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Continued - Page 2 

Well No. location 

SW/4 Sw/4 

33 

32 

W/4 SE/4 

NW/4 W/434 

sW/4 NE/4 

36 NW/4 NE/4 

37 w/4 sw/4 

38 5w/4 W/4 

39 NE/4 NE/4 

40 Nw/4 sw/4 

35 

' ........ ,'"._ .... 


41 sw/4 W/4 

42 sW/4 NE/4 

43 SE/4 sw/4 

44 W/4 SE/4 

45 W/4 w/4 

46 SW/4 NE/4 

47 SW/4 sw/4 

48 SE/4 w/4 

49 sw/4 SW/4 

50 SW/4 5W/4 

51 sw/4 NE/4 

S2 NEI SE/4 

5w/4 NE/453 
HE/4 SE/454 
W/4 NE/455 
SE/4 SE/456 
NE/4sE/4S1 
Nw/4 NE/458 

NE/4 W/459 
NE/4 sW/460 

61 W/4 SE/4 

sw/4 sw/4 62 

sW/4 w/463 

Sec. 30 

Sec. 25 

Sec. 30 

Sec. 19 

Sec. 30 

Sec. 18 

Sec. 37
Sec. 29 

Sec. 30 

Sec. 31 

Sec. S 

Sec. 34 
Sec. 31 

Sec. 5 

Sec. 31 

Sec. 32 

Sec. 19 

Sec. 29 

Sec. 28 

Sec. 9 

Sec. 30 

Sec. 30 

Sec. 25 

Sec. 36 

Sec. 32 

Sec. S 

Sec. 31 

Sec. S 

Sec. 33 

Sec. 11 

Sec: 25 

Sec. 36 

T7s,R2E 

T]S,RIE 

T7S,R2E 

T7S,R2E 

T7S,R2E 

T]S.R2E 

T6s,RIE 

T6s.R1E 

T6s.RIE 

T6S,R1E 

T7S,RlE 

T6S.R1E 

T7S,R2E 

T8S,R2E 

T1S,R2E 

T7S,R2E 

T6S.R1E 

T6s,R1E 

T41N,R6OW 

T7S,R1E 

T7S,R2E 

T7S,R2E 

T]S,RIE 

T7S,R1E 

T7S,R2E 

T85,R2E 

T7S,R1E 

T8S,R2E 

T7S,R2E 

T7S,R1E 

T7S,RtE 

T7S.R1E 

Dewey-Burdock TR 
December 2013
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Continued - Page 3 

Well No. lo£~-----

sw/4 NEt4 Sec. 9 T8S,R2E 

~/4 NE/4 Sec. 9 T8S,R2E 

64 

65 

66 NE/4 W/4 SeC. 8 T8S,R2E 

67 SE/4 W/4 Sec. S TSS.R2E 

6S NE/4 NE/4 Sec. 8 T8S ,R2E 

5w/4 SE/4 Sec. 25 T7S,R1£69 

70 SE/4 sw/4 Sec. 25 TJS,R1E 

71 NW/4 SE/4 Sec. 6 TSS.R2E 

72 W/4 SE/4 Sec. 6 TSS ,R2E 

NE/4 SW/4 Sec. 6- rSs,R2E73 

74 NE/4 SW/4 Sec. 6 TSS,R2E 

75 sw/4 SW/4 Sec. 17 T8s,R2E 

76 SE/4 NW/4 Sec.. 17 TSS.R2E 

77 ml/4 NE/4 Sec.. 17 rSS,R2E 

18 . NE/4 SE/4 Sec.. 20 TSS,R2E 

19 NE/4 SE/4 Sec. 27 TSS,R2E 

80 SW/4 Nw/4 Sec. 35 . r8S.R2E 

SI sw/4 w/4 Sec. 14 T8S,R2E 

82 sw/4 SW/4 Sec.. 10 T8S.R2E 

S3 NE/4 SW/4 Sec. 14 T8S,R2E 

84 SW/4 W/4 Sec.. 10 T8S,R2E 

NE/4 SE/4 Sec. 2S T8S.R2E85 

86 tN/4 sw/4· Sec. 6 r8S.R2E 

NW/4 NE/4 Sec. t 18S,R1£87 
88 NE/4 SE/4 Sec. • 35 T7S.R1E 

88 SE/4 SE/4 Sec. 35 T7S,RIE 

w/4 NE/4 Sec. 11 r8S.Rl£89 
go SE/4 W/4 Sec. 23 TSS.R2E 

SE/4 tN/4 Sec. 12 TI)S.R2E91 

92 SE/4 sw/4 Sec. 23 ISS,R2E 

SE/4 NE/4 Sec. 2 TSS.R2E93 

94 sw/4 SW/4 Sec. 34 T1S,R2E 
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Continued - Page 4 

We11 No. loc~t ion 

95 SE/4 Sec" 25 T40N.R6IW 

96 SW/4 sw/4 Sec. 22 T41N,R6OW 

'97 Not located 

98 sw/4 w/4 Sec. n T41N,R60W 

99 NE/4 HE/4 Sec. 17 T41N,R60W 

100 mlI4 SE/4 Sec. 1 T41N,R6OW 

·101 sw/4 NE/4 Sec. T41N,R61W• 
102 5w/4 NE/4 Sec • 18 T6s.R1E 

.... :"..",_ ..... "'........ 


103 NW/4 NW/4 Sec. 10 T41N.R6OW 

104 W/4 sw/4 Sec.. 10 T41N,R6OW 

105 SE/4 w/4 Sec. 9 T41N.R6OW 

106 NE/4 HE/4 Sec. 18 T6S.R1E 

101 SE/4 NE/4 Sec. 18 T6S,RIE 

·108 SE/4 NE/4 Sec.. 18 T6S,R1E 

109 NE/4 w/4 Sec. 17 T6S,R1E 

110 NE/4 NE/4 Sec • 17 T6S,R1E 
, . 

111 NW/4 NE/4 Sec. 17 T6S.R1E 

112 SE/4 Sec. 16 T65,RIE 

113 NE/4 Sw/4 Sec. 6 T7S,R2E 

114 NE/4 SW/4 Sec. 7 T7S,R2E 

115 SE/4 NE/4 Sec. 18 T6S,RIE 

116 SE/4 NEl4 Sec. t8 T65,RIE. 

117 5w/4 SE/4 Sec. 8 T6S,R1E 

118 NE/4 SE/4 Sec. 7 T6S,R1E 

119 taI/4 W/4 Sec. 8 T6S,R1E 

120 W/4 S\l14 Sec. 5 T6S.R1E 

121 5w/4 sw/4 Sec. 31 TSS,RIE 

122 NE/4 w/4 Sec. 30 TSS,RtE 

123 NE/4 w/4 Sec. 21 T42N,R6OW 

124 W/4 SW/4 Sec. 18 T5S.R1E 

125 sw/45W/4 Sec.. 6 T6s.R1E 

Dewey-Burdock TR 
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Continued - Page 5 

Well No. location 

126 SE/4 sw/4 Sec. 16 T41N,R6OW 

121 sw/4 NE/4 Sec. 7 T41N,R6OW 

128 NW/4 SE/4 Sec. T41N,R61W 

129 Sec. 7 Sec,_ 5 T41N,R6OW 

130 

131 NW/4 5E/4 Sec. 4 T85,R2E 

132 NW/4 5E/4 Sec. 4 T8s,R2E 

133 

134 ' S£/4 N~/4 Sec. 29 T40N, R60w ,

Dewey-Burdock TR 
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water Wells in Edgcllonl Proj..,;t Area 

-.- -	 ~~e J ocP'-h--- -;~~i:!;l'--'R;;:~~~' - .....~~~p-~f-~~~;' 
Son ·S tock 

J 	 I Peterson 6

fine o' 

· 
j 	

I 
Domestic2. 	 ~ Peterson & Son i 

I 	 Inc.! 

( 
· Peterson 	&. Son Stock3 

Inc. 
Peterson & Son Stock 

loc • 

5. 	 Peterson & Son Stock 

Inc. 

· . 
: Glen Peterson Stock6. 
I 

I
7. 	 , · Glen Peterson Domestic .. Il II 

r 

8. 	
I 

I les 1 i e Coates !Domest ic 

" 
 /I 


i 	 i 
: les lie Coates : Stock9. 

i 

to les lie Coates Stock-

I Stock11 ! leslie Coates 

! 


12 · les 1i e Coates Stock 


; 
: Hi les Spencer . Domest ic13 	 •i 
i 

14. 
I 

Darrow StockIEarl 

15 Earl Darrow Stock 

Earl 	Darrow Stock'6 

17 H. 	 P • Heck Stock 

i 
18 ; Dick Andersen Domest jc 

I , 

'--600 . 

·640 

Oil tcs 

Oi t res 

Oil 	Test 

280' 

500' 
200" 

500 

240 


90 1 

200

Oi 1 test 

730' 

SOD 

470 

280 

330 

156 

527 

~;.~-~. 


K 1 

K f 

K I 
K f 

K 1 

K f 


K f 


K· ).- 

K 1 

K I 

K I 

K 1 

K I 

K f 


K f 


F-1OWTngl ~-'~pm.- 5 r6~-ed d~'ri og test. 

Cas ing was cutoff c·toser to' 9round &.- 7. 

flow 	recovered to 1-.3 gpm,:.6wks after test. 

flowing est. IS 9pm. 

F10\1Iing 3 	gpm. 

Couldn't mcasure- broken out around casing. 
Also used by Glen Peterson for garden. 

Plugged at 850", possible Sundance flow. 
flow;ng 6.6 gpm, slowed to 5 9pm during test 

SWl 	 11'211. Siphon Arrangement into tank. 

Flowing 4.25 gpm. Slowed to 3.6 during test 

i SWl 12' 8" 
j 

. : Fl ow i ng 4. 2 gpm. 
i Flow est. 1 gpm. Pumped to house. 

Flowing 2.S 9pm. 

\

i SWl--78 t .--. Nl.'W we 1h·· 

-.. 
Flowing 5 9pm. 

:Flowing 0.6 gpm, slowed to ~ 0.1 gpm during 
test. Recovered to 0.3 9pm after 6 weeks. 

. Flowing 2.S gpm., slowed to 1.2 gpm during 
: test. Recovered to 2.0 9pm'after 6 weeks. 

I 
, Barely fJowing. Stopped during test. 
I 

SWl recovered to 1.0 ft. 

Pump 	 jack, couldn't measure accurately 
SWL 	 approximately 24' 

New well J SWL .157' 7" 

Windmill .• 	 couldn't measure 

Flowing 7.5 gpm. 

Dewey-Burdock TR 
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Water Wells in Edgemont Project Area 

19 

21. 

22. 

23 

24 

25 

26 

27 

28 

29 

30 

31 
32 

33 

35 

39 

40 

OWner 

Dick Andersert 

EdWin Andersen 

Tubbs Ranch 

Coates, Anders 

Tubbs Ranch 

Tubbs Ranch 

Tubbs Ranch 

Tubbs Ranch 

Tubbs & Schultz 

Tubbs Ranch 

B. Childers 

Harold Dodson 

II .. 

f.A.Heck 

Tony Bryan 


H. P. Heck 


Tony Bryan 


Tony' Bryan 

Tony Bryan 

Tony Bryan 

Lloyd Putnam 

Norris Darrow 

Norris Darrow 

U~C 

__..__._~_ 

Stock 

Domestic 

Stock 

n Stock 

Slock 

OOlllest ic 

Stock 

Stock 

Stock 

Stock 

Stock 

Domestic 

Stock 
OOJ!lestic 

Domestic 

Domestic 

Stock 

Stock 

Stock 

Stock 

Stock 

Stock 

Domestic 
Domestic 

Depth Prub~ble 
Aqui fer

.-'-1-----

7'*0 

530 

'9\0 

800 

600 

350 

900 

)00 

120 

120 
104 

90 

96 

330 

148 

255 

1'*5 

550 

700 

660 
700 

K.f 

K f 

K f 

K f 

K f 

K 1 

K f 

K f 

K f 

K f 

K f 


K f 

K 1 

K 1 

K I 


K • 


K 1 

K 1 

K I 

K 1 


~.---.------- -------------- 
Pump· Jack-; cou1d"' t 'Reasure. 

flowing 4.5 9pm._ 

Flowing \4 9pm. 

Pump jack, reported SWl 30' 

Flowing 0.8 9pln. 

Siphon arrangement, water level 23 1 

Windmill. couldn't measure. reported to 
b~rely flow. 

windmill. couldn't measure. reported to 
barely flow. 

Submersible pump to pipeline. SWl IS' 

Will fJow 20 gpm. filS 

Wi ld well, flowing est. 35 gpm. H2S aro'und 

Barely flows, pUlIlled to house. 

flows 0.75 gpm 
flows 1.3 9pm. 
Pumped to house, couldn't measure, flow 
est. t gpm. 

Piped into house, flowing reported 1.25 gpln 

2 wells, one no flow & not ~sed, one flows 
1.59pm. 

Pumpe~'well, not visited. 

flow' ng 10 gpm • 

Pumped weH. not visited 

Flowing 1., 9pm. 

Windmill, reported SWL 15' 

Two wells piped together, both flow, but 
couldn't measure 

Dewey-Burdock TR 
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Water Wul ts in (d9clllonl Proj\.'(.l Arca 
,--------_.

·1 Robert Bakewe 11 

-2 L loyd Putnam 

Preston Richar 

Harold Dodson 

15 Ha.-old Dodson 

Harold Dodson 

Harold Dodson 

Norris DarroW 

Norris Darrow 

,0 lloyd Putnam 

51 Burl i "gton R.R. 

52 Tony Bryan 

S3 Tony Bryan 

54 Tony Bryan 

55 Tony Bryan 

56 Effie Gow 

57 Effie Gow 

58 F. A. Heck 

59 F. A. Heck 

60 F. A. Heck 

61 Earl Darrow 

62 F. A. Heck 

Domestic 

Dornest ic 600 

on Domesti c' 350 

Stock 130 

Stock 190 

Stock Oi I test 

Stock 90 

Stock 725 

Stock 600 

Stock 609 

Stock 550 

Stock 

Stock 

Stock 90 

Stock 92 

Domest ic 300 

Garden 270 

Stock 100+ 

Stock 118 

Stock 

Stock 525 

Stock 

K I- 

K t 

K f 

K f 

K f 

K f 

K 1 

K 

K 1 

K I 

Kf 

K f 

K I 

K I 

K f 

K f 

K 1 

flows 12 gprn. 


Flows est. 25 9pm.-'.-- "'-~,:: 


Submersible pump, couldn't measure, stopped 

flowing when old Triangle mine dcwatered. 


Will flow est. 40 gpm. 


flows 3.1 gpm. H2S 


Plugged at 140', but couldn't measure. 

Flowing around casing. 

SWl 10' 


Will flow est. 609pm. 


flows 5 9pm. 


Flows 1.5 gpm., may be 2 wells piped 

together. 


Flows 15.5 gpm., used by leslie Coates. 


Flows 2.8 gpm. 


Windmill. couldn't measure. 
 ". 

Flows 0.5 gpm. 


Flows 9 9pm. 


Broken out around casing, flowfng
,. 
Couldn't measure, reported '·00+ 9pm. H2S 

Used 9Y Rev. Brown to irrrgate garden. 


Flows 4 gpm. 


Flows 2.8 9pm H2S 


Windmill, couldn't measure. 


Pumpjac;k. couldn't measure." 


Couldn't measure, flowing est. 2 gpm 

into c;overed tank. 


.. 

I 
; 
l 

. 

i 

. 

1 
! 

I 

Dewey-Burdock TR 
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.. - .... -~ .. _.... _.. ,--------------- --.-.--,-.-__ .._-_.-
PrubJble 

~~~j.fe.. _. ______.________________________:. 


-
63 

65 

66 

67 

68 

69 

70 

71 

12 

73 

74 

75 

76 

77 

78 

19 

80 

81 

82 

83 

U~U 

---..........--_._
Tony' Bryan Stock 

leonard HcElhan y Stock 

.. .. 


at It 

Leonard HcElhan y 

II II 

H. 	 P. Heck 

H. P. Heck 

Ed Benton 

Ed Benton 

Ed Benton· 

Ed Benton 

Ed Benton 

Ed Benton 

Darrell Heldma 

II 

B. Childers 

u II 

.. II 

II 

II II 

? 

Stock 

Stock 
~ 

Domest Ie 
Stock 
Stock 

Stock 

Domestic 

Stock 

Stock... 

Stock 

Stock 

Stock 

Stock 

II 

DOffiest Ie 

Stock 

II 

II 

It 

Dl:pth 

.
lOO+ 

230 
230 
130 

375 

212 

560 

305 

430 

42.0 

410 

337 

650 

440 

200 

210 

K f 

K I 
K 1 
K f-

K 	f. K 

K f 

K f 

K 1 .. 

K f 

K f 

K f. 

K f 

K f 

K f 

K 1 

Kl 

K f 

K f 

Flows 1.5 gpln. 

FJ.9ws-.:.5. gpm .H2S· i · m~y:.: flow ..itore.. ~hrou9h:_... :' 
big valve. 


2 wells, one windmill, SWl IS'. 'neither 

apparently used. 


Valve at well head shut off except for 
small line to H. Dodson's stock tank. 
Reported by Keene as flowing 270 9pm. in 
1970 


Flows 25 9pm. H25. 


Piped to house, couldn't ~asure. 


Flows 6 SPill. 

Flows 1.2 gptn. 


Flows 1.0 spm. 


PUlllped to house .. reported to bare1y flow 


Yard water, Flows 13 gpm H2S 


flows 1.6 gpm. 


Casing rusted out, flows" cou1dn't ~~a'sure 


Windmill, reported to pump dry 


Broken out around casing, est. 7 or 8 gpm. 


Broken out around casing. ~st.·5 gpm. 


Pump J~c~. Keene reports,SWl 30' 


Couldn 1 t measure, pump set at 250' 


Pump jack, Keene reports SWl 100· 


Flows 4 gpm,. st. H2S 


Flows 9 9pm•• H2S 


Pump jack. couldn't meaSure. 


Dewey-Burdock TR 
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Wolter Wd 15 in E<.I!jc,,'lIlOnl Projl.'c.:l Area 
--.._.- _._---_.----_....._- -"-"""..._...__.... -----.,----.-....--------_..._--------

85 


86 


87 


88 


90 


91 


92 


93 


95 


97 


98 


99 


100 


101 


102 


103 


Owner U:.c 

.... "ft'::::i~--.----. --_... 

Dick Hi I IeI' 

Tubbs Ranch 

Tubbs Ranch 

Tubbs Ranch 

Tubbs Ranch 

Porter & Benton 

B. Chi lders 

Carl Reutter 

Carl Reutter 

Bob Runge 

Bo.b Runge 

Wayne Jackson 

Billy Stearns 

Billy Stearns 

Billy Stearns 

Gerald Darrow 

II .. 

If II 


lloyd Darrow 

11oyd Da r row 

Stock 

Domes tic 

Stock 

Appears 
abandoned 

Appears 
aballdoned 

Pipeline 

Stock 

Stock 

Domest Ie 

Domestic 

. 

Stock 

Pipeline 

Domestic 

Stock 

Stock 

Domesttc 

Stock 

I10rresy 
Pipe1 ine 

Dotnest ic 

Stock 

Depth 

155 


4is· 

- 360 


380 


320 


860 


Oi I te 

ISO 

298 


200 


200+ 

560 


Oil tes 


420 


530 


·665·

267 


350 


ProL..ablc 

Aquifer 
_.... -........... -,-_. 

K f " 

K f 

K f 

K f 

K f 

K 1 


t 

K f 

K f 

K 

K 1 


K f 


K 


. K I 


K 1 


K 1--' 

K I 


K 

K 1 


Rclll.:lrks 
.-.. -,,-----_..------------_._------_..,-_ ....,

Flows 0.25 gpm. __ 


Pumped toiiouse, 

Reported SWL 30' 


Pump jack. SWl reported 20 I 


Plugged with wooden p1U9- Reported SWL 20' 


TI'iO \-Ie II s. one may be caved in, one 

SWL 10' 


Submersible pump, runs extensive pipeline. 

S~L report.ed 51 


SW'L J. a ' 


Wj ndmi 1J SW'L 34' 


Pumped to house. Keene reports SWl 1321 


Two wet Is, ~ouJdntt measure. Keene reports 

SWL "80' 


Flows 0.75 gpm. 

Barely flows', submersible pump to pl~~llne. 


Flows 4.8 gpm. 


Uranium test cased to 200'. hole reported 

to be caving below that & sealing off flow. 

Flows. 

leaking around top of cas;og. flows est 2 9 


Flows..2.2 9pm. 


Flows 150 9pm (by ~dson) apparently used 
to fill water trucks. 

Pipeline serves ranches west, submersible 
pump. Ho.dson reports f1ow.3 gpm. 

Wi 11 f low est. 100 9pm. Sells water 

Flows 1.3 gpm. 

Dewey-Burdock TR 
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lOIt 

105 

)06 

107 

108 

109 

110 

111 

112 

113 

114 

115 

J16 

117 

118 

119 

120 

121 

122 

12) 

124 

125 

126 

127 

\.I.tll.:1" 

Ow",:.. 

Ll?yd Darrow 

lloyd Da.-row 

lloyd Darrow 

Earl DarTow 

Chet Taylor 

Vivian Cook 

Vivian Cook 

Vivian Cook 

Hi 1es Spencer 

Hiles Spencer 

No info 

Bud Hollenbeck 

Bud Ho 11 enbeck 

Bud HO·I· fenbeck 

Bud Ho 1 I enbec k 

Bud Hoi I enbeck 

forest Service 

Bud Hollenbeck 

Bud Ho I 1enbeck 

Bud Hollenbeck 

Bud Hollenbeck 

Bud Ho 11 enbeck 

francis Carr 

francis Carr 

Wd l!o in £tl9(''1llOnl I"rojc'-l Arca 
"' ..... ~'''_.... - _0. __ ............ .. -- . _... _-----""'_........ -~.~...__. _..._._-----

1·"u".lbh~'1-,.' 
"'IU.1 cr ••r".4~~"" ...... ' . ~.--- ... - - .-.---- •••• '''~'''' _.- ... "'" ......--- _ ....... -"'"'' 


Stock· K } .• Jensen jack •. reported SWL 6.'_-.-.-..-. -.'~r-'~-- ----~-- - '":W: 

Stock K I Not vi sited, reported SWl 8 to 101 


Stock . flows 3.5 gpm. 


Domestic 90 K f Pumped into house, flow est. 1 gpm. 


Domest ic 90 K f Taylor lives here part of time. Info 

reported by Earl Darrow. flow rep. J 9pm 

Domestic 220 KI Reported SWL 22' 

Stock 240 K I Reported SWL 30' 

Nof used 100 K'f Owner plans· to develop,~ reported Swt 5" ... 
o· 

Stock 120 K f Windmill, couldn't measure. 

Stock Back up well for Spencer pipeline. 

Forest Service.· 

...Domestic K f flows 3 gpm. 

K f Flows 2.75 gpm. At Dewey Post Office. 

Stock Submersible Pump. SWL 27' .... 
Garden 

.Stock Oil test flOwing out of caSing at ground lever 

6 1Stock Submersible pump. reported SWl 


Stock Pumpjack, couldn't measure. 


Stock 430 K I Will:flow1?" est. 100 gpm~ 


Stock \Ii ndmi 11. cou 1dn' t . measure;-

Stock Pump jack. couldn't measure. 


Stock Not visited, reported windmill. 


Stock Casing rusted off. flows at ground level_ 


Domestic K I flows. couldn1t measure. 


I 

Stock .1 on tes~ K I Casing. rllsted off. flows at ground level_,• 
I
• 

Dewey-Burdock TR 
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OWII~r 

... ......:. . 
Franc is Carr 

129 	 There are s-ever 
reported above. 
seem to be bad 
stoc.k from thes 

130 Dick Hill er 

131 Dick Hi I Jer 

132 Dick Hi 11 er 

133 Dick Hi 11 er 

131( Rob.As {D-icls 

II', " 

Stoc.k 

I' o'ld oH 
There app 

nd cJ 11 the 
is possib 

Domestic 

Slack 

Stock 

Stock 

stocK 

ars to 
e is 
e. 

ISS 

110 

300 

300 

f60 

, .. 
I'rut..,b' l~ 

I\,.u i .. cr 

K I'" 

this area;
. some fro 
are some I 

K f 

K f 

K 1 

K 1 

!_____.. 0 __ • __ ••___...1 , 

- ....__ .. _...._.- _._- _.--- ..-----...-_ ......... _._- --., _.... i/ 
,. 

. Co~h:Jfl't". measore, est. -"5 gpm.----- l
( 

~ 

The- ones' repor-ted: as-being used 'arc:: 
from some of these but the c.asings 
rshy areas. Some use of water for 

? 

Flo-s 	 o. S ,pltO 

FIOW$ esf. 1.,1''''' 

Not contacted. Information from Keene 

..... 

iI 	 , 

I 	 I 
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L ":.~ ~::"?.. ~':)~c..i-:.'::"o!'! S~~~i~~, Ca~2c~~y, ~~e, -e~~ .. '"'_·se ~ec:..:':" ~e~e~": 

~:'.ec":.~!.c:'~'J 


_5_:..100 ft. 4" 25 yrs. - fa i I" none 

I 

I cas,lng rusted out 

2 0.5.1; 300 ft. 5" \ 45 yrs. - poor none flowing erou'nd cu ing 
. 011 test 


3 5 1/2 mile ".. I10 yrs." none ! open hole from top of F. R. 


,
• 

,
i 

, I :01 I test 
~4 ; 5.1.;

"I 

700 ft. "; 3" 110 yrs.- poor none ; flowing around casing 
~.--', i 
: ! I : oil test - open 


5 i 5 i 2 miles 5" ! 10 yrs. fair none : hole from top of FR . 
, ----"---~--------------------------------.-----------. 

;_6__~ 1 mile 12" 20 yrs. none 
" . --------------- 
fJ FR ; D i on site 6" 20 yrs. i jet pump at 25 ft. 

~1W:5.I.i II 5~" 40 
, 
yrs. poor I 

I 
none" 

•8 : 1 . . FR : D.I • i on site 45 yrs. - poor Jet pump in basement 
t LAK ; 5.1. \...En site 6/1 45 poor none 

i 
,9 5 1 mile 6" 10 yrs. none 

I 

"! I 
! .j 


10 5 2 mt les \ 2--'i.\'h - good ; pump Jack
, 
I 

11 .5 1/2111le 8" !10 yrs. I none 'oi 1 test 

i 12 :5 2000 ft. 'i!ti" 110 yrs. - poor i none : open hole froo. top FR 
~' "I' , 


i 

13 D.S.t on site 5" \ 20 yrs. - hir none- . 

first pump test stopped flow 
14 5 1/2 mi Ie 4" poor none well not used since flow stopped.------ 

15 5 on site 4" fai I" : cyl i nder type 

Dew
ey-Burdock TR 
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Il-;e:~ .;:). :J:"st:ance ~'::c~l A-;;e and i ?~.!~'9. !r.:o=,:,,:,:ati~!'l-,:,y?e s~?.so~ of iwa't.er" -" !{ernar'{s--------;-:---- 
I s. '.:.0 ~:.~. Co~d':'tion " Set':l.!"!g. Ca?C'.c;''.:.y. Age. ·etc. ·.·se ! ReC:"..li.rel':len t 

!:~ec~r:"c':':':v 

ll6 s on site 4l .1 yr. -good no pump inst. I led yet \ 
'f !------ 
i I I. 

\17 S ! 2 miles UNK. windmill I. 
..: . I 

18 iD.S.I~ on site 4" 48 yrs •. pressure pump r: 

I 
--: 

19 SImile 6" I ..16 yrs. - fair pump jack 0, 

Ii! 
20 \D.S.I!. on site 6"! 51 yrs. - poor shallow well jet pump casing rusted out - ~s repaired 

, , . ,;21 s It lIIi Ie 7" 65 yrs •. none oj 1 test 
j 

t' 
i22 S on site 3" 10 yrs. - good cy1 i nder type ! 
! 

, . 
123 S 1 ..I Ie , £I" none , 

.j ; i 
It 

\24 D.S.i on site 3" i none 
I 
I 
125 S 2 mi les 4!!' wi ndmi 11 
i" . 

•
o 

26 S 1 ..ile 5" !winaill ! . 
! .;--------------------------------------
I' 


:~. S on site 12" \ submersible pump scrues pipeline 

o· 

'28 S 1/2 Ali Ie 6" poor none
C 

i 
;29 S 1/2 mil e 5" poor i none 
I 
\;0 D.I • on site 6" 24 yrs. deep well jet pump 

~ ... t.. r-t'. a,.. ~ .. 

Dew
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: t':e:: : .='. ''!)is'':.?..!'1CC ~-':e:":" - Aq~ anc ?;':;" :~fo=::at:"o:l-'!'Y;le' t Se2.s':):r., 0:: '!:a,,:~!" ..'<.c~a·r.r<.s 
s. 	 ':~ !:':..~... CO:1di.t':'on Set:'i::1g, Ca?ac':"';y, ;\S"~,etc. :"TS~ 3.eC:'.:.:..re!!!ent 

S:'..ec~~:"c:'~v 

I I .cleaned 1977 
:30 S· on site 6" 22 years none 

131 	 ;O.S.II. on site st" 28 yrs. ""ne ; . 
-----,. 

1 ' l
l~io.s., ..· on site 6" 	 ~wnp t~e unknown 

I 	 ; I ,i I I i 
t. 33 ".S. i on .i'e. . 5" IJ' Y"· OOM 	 1 
I 	 I I 

2 wells - one does not flow andI . I .I.. 	 I 
is not used: 34 	 ! S I I mile 2t" \ none l . 

135 2 mi les 8 	 poor windmill 
i 
I 
I i. 
136 	 S i Ii mil e 4" poor I none 

'j 

i' 
i37 2i flliles 	 poor cyt i nder type5* 
i38 s t lIIile 4' 26 yrs. none 

I 

:39 	 ~ S I i mi Ie ' S'!, poor ",!inchill 

I 
~ .. 

, 	 . , 
liD D.L1.:on sit.. ,, 

6" 8 llrs. ___! none 

1 )1> I ped together 


. 6" 31 yrs. poor none 


6" submersible 	 serues DiDeline 

Sit 33 yrs, ""'.... 	 casing rusted out a~reoajred 

I. 


43 o on site 4" poor submers i bie 
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.~e:rar..<s -- .....--- ~,,'e:: .:) . :>::"5 t!'.::'lC":! ~·~c :'1. 1\ge anc. p..::.~? !!'\!o!:''!'r.a tion-'!'y?e 'Se'as~:'l .. o £"·"l-,."ia"ter" 	 ..- ---- ..... ---.----. 
s. 	 ':.0 :>ia. Conc.:'tion Set~inq, Ca?ac~ty, ~~e, 'etc_ ~se ~e~~~rement 

!::lec":.r': c:..~-~':.~YL._~____.!..._________~____________________"';"_______":""_ ________-'-_______________________.1 
I:44 5 1/2 mile 6" 20 yrs. none 

no- 
.1-

) 
! 

no 

ne 

none 
\
i 	 i : 

none; 49 	 i 5 l I mile 4" 3 yrs..l------r-----~:-------------------~-------;r---~-----------~-------------------------------------,-: -----~--------r----------~-------

i 
50 N I 5: 2 miles 4" 40 yrs. poor none.. 

j 	 i 
L505 5 2 ..nes 6" 5 yrs. poor none 	 surface casing only? 

51 . 5 .ile 10" 80 yrs. poor none 	 repaired 1930's ? 

52 5 1/2 mi1~ 2*" 	 I none 
i
i 

:_53 5 I .i Ie 6" i windmill 


t 	 I, 	 , 
~~ 5 1500 ft. 6" 	 none 
. i 
! I 

. :.555 i 2000 ft. 6" 	 none 
-~ 

56 D.S.I i on site 3" 10 yrs. poor submenible I eak.i n9 a round cas i r:5j 


... 


~7 5.1 ~ 1/2 lIIi Ie 4" 	 none 
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ey-Burdock TR 

Decem
ber 2013

 
2.2-B-24

 
Appendix 2.2-B



• • 

;;:e:: <.:' • D:"s-:'anc(l

1",. , ~ s . -:.~ 

~lect!:' ::'citv 

58 S 100 ft. 

lS9 S 1500 ft. 

60 S . mil e 

, 

61 U ! 3 _lin 


.62 S It mile 

! 

1 

I 63 S. 2000 ft. 

~_r--:. 
i
!64 s 1/2 lIIile 

L6S U 1/2 mile 

~i J_i ADProx. ~ 
i 
I
;
i..iL S Approx. 

. t aile 

on site 

. 
I I 

~: S.I • I on lite 

. • 

"hell Age and- ?~:;:>-Intor~a:fion':''!'y;:e . 
:J.:.a. Cond.::.t::'on Settinq, Ca?ac.:'.::y ••\.ge, -etc. 

6" none 


4" poor none 


UNK. wi ndllllll 


I
5" J ' ~p~~~~j~.~Ck~___________________~~--------r_------------r_----------------

I 
I 
Ii'61t t I yr. good 

5" ! 

2i" poor 

! 
6" poor . 

5" 

5.!! poor 

4" 

Ii· 
~69 S 400ft. 6" 118yrs. 

70 S [ 2000 ft. 4" 7 yrs. poor 

none 

none 

none· 

none 

none 

none 

none 

Seas'.;);;. ~C: ~ia":;'3-r ------ :-- ite!':laX'..<:s--------' 
~ze ~eC!-.:.::'rernent-

i 
i-----------------~------------
j 
\------~----------~-------------

j
i . 

iwe.l\ repleced 1977 ,, 
I 
! 

I 
I 

1 
I 

----------------------------~------------,
I 

.1 

none I
I 

none 

none open hole. from top Fa1 I River 
r---------·~------------~------~------------·r------------
t' 
: 71 D l on site 5" .! pump type unknown 
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!,;'.!::.: : ,J. 
I"'f:' • S. 

!)':'S".:.3.:'ICC 

-:0 
~':~:'l 
~i.~. 

/\ge and 
Cond!-:'ion 

?'';:'''P !!1=or~a",::.on-:'y~e 
Set"!ing I Ca?ac':"":..y, .."\.~e, 'etc. 

!::C<lS-:>::l. 

'Jse 
-:>!: wa"C.c~ 

?.ec::'.:.':'rement 
.".'.Ztl1'-l1."',,~ 

~::"ec~r:"c:"tv 

. ~ : 
; 72 i S.I.i on lite. 6" 32 yu. poor! 
• I " 

; iii 
! Z'J D.S.I ~ on lite 5" I 2. yrs. good 1 
! i I I
'I I t! 74 S I 1/2 mil e 5" I 30 yrs. poor ! 
!, ~I ~ r- I -------I 

t • . f 

!75 '5 ! 'APProx. mile S" ! , iI' 

I i 1 
j 'I'

76 s r Approx. Ii mile: 7" \ 18 yrs. poorl 

none 

I>uOMrsible. 

none 

wi_ill 

none 

, cas i n9 rus tad out 

pumps dry 

'cuing rusted out 

, , 
I, 

i· 
i· .in 5 Approx. Ii Hi Ie ! 5" poor none , casing rusted out

! , - 
I '1

I 

I!78 i 0.5.1 on site s.. ! cyl inder 
f 

" 

:79 ,5.1. OR site 6" Isublllel'$lblesetat2S0'
iI.'I, 

i!I , I

i 80 S Approx. 3000 ft.! 6" ! cyHRder 

, I 

: , I 

81 S APPl'Ox.lj- mile: It!.' t 'none ___________________ 
., 

t 8% S Approx. It mile: It!" none 

j 83 ; S Approx. I mile cylinder 
,t-: '" 
! [ 

It8lt s Approl(.1 mil e 2" none 

:85 0 • on lite 
i-----------·~----------------------4-------------~--------------------------------r---------~---------------' 

.) stopped flowing when well #66 
1'86 s \/2 .i \e 4" poor c:yl incler flowing uncontrolled about \970\- - J 
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'i:~:: ,~. !):"stt::.nc~ ·,·:e::" Ac;e ant!. :?l":':::? !,r.:o:!:!:\c. t.:"on-':'Y:ge Season of Wa~r :{C:'!'i;lt}(S 
-; S. 	 ~o :).::.~. C!)~c.!.~~on Se~-:i~S', Ca=,ac':-:'y, ~'~e, 'etc. ~se Req~~~ement 


=:lec~!:'':''c:'*:..., 


i
j--H- u: 

I 

3/4 mi Ie 4" poor none 	 same as 86 

, was 	used with pump j.,k in 
88 	 . s.u. 1500 ft • 8" poor none I' 

1977 - not 
• 
used in 1978 


! . 
I pump type unknown 

88 S! on site 6" prolHlb Iy 5ubmers ib Ie 

! 
serues pj~e line 


,. , i 

" I 

89 !D.S. on 5 ite 6" !. good ! submersible 	 serues pipeline-=--------! 	 . 
, 

i 


90 is.u.! 
I 

on site 6" none i· 	
oi 1 testI 


'!. 


I 

91 S 1 lIil e 5" wi nclmlll 	 I 

92 D.S.I.! on site 4~1I 	 subamruhle 
I . !

I 

I 

93 D.s.l.i on site 2" 	 submersible 
! 

93 	 S.u.::i on site 6" none 

i 
94 51 nn ~;t'1II!l 5." 	 none 

I •

9S 0.5.1.: on site 10" subllers ib I e 	 serues pipeline 

96 D.S.I on site 5" 	 none 

I 
---: 

\ :97 S! 1 Alil e 4" poor none 'ased to 200" 
,~-----. 	 ----------~------------~------~ 

98 s .; 2 lIIiles 10' poor none 	 ---=o:..:i:...:l~t~e-=-s-=-t___________________________ 

.99 .;0.5.1. on site 4" 	 none 
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http:stt::.nc
http:stt::.nc


,~.:,,!::! .2). 

S.' 

10$ 

106 s 


\ 101:D$1
-.. 

lo8oS1 

109 DS' 

I ! 
!_110. ',S I . 

I 

L!!~_J SU 

,_lI2. S 

\\3 S 

s 
, n4 u 

:J:"s-:::tnee 
':.':.'l 

,.... ...... 


3 IIInes 

1/211ile 

I 
I 

ionslte 

i on site 

" ! 
! on site 

\' 
I on ute 

: 200 ft. 

i 
I 1 line 

2 lAnes 

) mi les 

t,\~:l Age and 
;)':'a. Condit:"on 

8" 

17"!
I 
I 

IS" I fair 
I 

4" [ 

I 
4tH \ 

4" 


4" 


5" poor 


poor 

0", 

,-6i" 

4" 

! ' 
4t 

UNK 

lJNK 

?~np !n!or!':lation-':'y;::>e Sec.son of Wa.'':.er .io<ernarJ<:S'-' -  ""-'  _ •• : 

Set-:.ing. Ca9....c.:..ty, Ase. 'et<::.1Jse Re~·.!.':'re'ltlent 

none 
i, 

submersible ! ~ 
serues e~siye_Dlaal1ne 

I-
none ! ' 

_no_n_e____________+-_____~-------'--------_...,......,..'--------
Jensen jaCk 

pump jack 

jllOne 
, 
i
Inone 

I 
i none 

\ submers ible - set" 90· 

sub_rsible 

none 

I 
;windmi il 

w-il\dmi 11 

\wil\dmill 
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'!'\,- . 	 !)':'s';.ance ',~e::' Age and' .. ;' p..:~:?--rn~-;r~ation-':'y,?e"'··· ySe2iso::l- on-Wa'ter"-'--- 'i.<omaus 
s. 	 ~o D':'a. CO::lci~ion Set~ng, Ca,?aci~y, Age, 'e~c. Jse . Re~~ireroent 


!::lec~:,,:"ci~v 


OSI on sit. 3;''' 	 jet pump 

;. 
,.U 	 ~'on site. 1" none 


i 

I 

:S. ~ • ! on site 6" 	 submers i b1. pump 
I 

S 1500 ft. 9i I , poor I
I 

none. 	 oil test 

! 
I 	

i 

S on site 5" 	 : submersibl'. pump, 

S on sit. 2" 	 pump j .1I.k 

I S It mil. 5" 	 ; none 

s 	 : 511iles 7" \ windmill 
--	 If 	 I 

! 	 IL-Uti lin. 6" 1~1inder 	 ! 

. 	 I 
S 	 151111le. 4", I windmill 

, I 
I 


S 'i miles 6" poor !none casing rusted off 


. 
DST 	 ! on site H" none. 

I,---- .
: :. 

i
s 121111es 6" poor : none oil test - CIS i n9 'rusted off 

, . S ! 2i miles 2" poor i none oil test 
I 

i, 
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I~'e,,-~ ~. Dis~ance 

I =i= s. "::~ 

::lec':.ricity 

130 ! U 	 \ on 5 i te 
i
I 

1'31 5 I 200 ft. 

: , I 

Ll.lL.!S.I. i on site 

133 u· 1500 ft. 

134 S.u.! on site 

I. 
I" 

i 

I 

. II 
I : 
I I 
; ! 

L 

~. '--'.~e·~::--Aq~ and 

='in. Conc.it.io!'l 

UN<. 

.' 
3" 	

I 

~pprox.5111 

6" I ' 
I 

I 

1" \ 

-~-- -----,.-_._
?~~p !~:o~~at~on-~y~e 

Set':.i!'l9, Ca?acity, Age, ·etc. 

none 

none 

pump type unknown 

none 

'Season ~f--:W~l""";i;ft--'----'I"-;,{emar~s .. 
Use ! 

I 

?ec.:...-:.ireMent 	 !• 

I 


covered up by owner 
....!!H:J.;.2S=--....:i.=:s.....:..::no:=.;t::....JIu~sJi:el:!.d_______---:-__ 

; 

i 

j. 
i
: 

----------------------~~~~~~~~~~~~~~----~------------~~.+:~~~~~~--

UNK 	 : 

i 

i' 
l 	 i' 

II 
i 

l 
i 

i' 

I 
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SOURCE B 

DRAFT ENVIRONMENTAL STATEMENT FOR EDGEMONT URANIUM MINE TABLE 2.5.2-1 

(Tennessee Valley Authority, 1979)

Dewey-Burdock TR 
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SOURCE C 

SOUTH DAKOTA WELL COMPLETION REPORTS
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. ~,

1of.1 ~~'Io...,•••HydrolD2 ? ,. I~ <l ", '. '<JNOTICE OF WEl CONSTRUCTION 	 .... ~t;. ., '.' ;.-!M'n~'l , " .,,,.......~"; ..
' .. '"" ..ri;J~V-·'" It, 
,t ·~·f· 1 f.,,, ~~~' ..·7ctll~·- .. -	

~ 

, .•\'j t· '" . ", .~" - . ~ 
til WELL CONSTRUCTION , . 

:.~.j .... PI. .. 

LlIICotlOll .f ••11' SE V4 __ S_ E_1I4 ___ Secl,on __ 16___ ToWIII".P lS II.... .....;.;1[........... 


~....n.' __~~st~~~~£-~~_._____________________~~~~~S~O__~__~~~~~ 

I*t'" *11"" compte.... lI-lZ-8! 

WELL LOtI ..-.- .......... 0-'1#"''''' 'f ..,., 

0-380 

380-~70 

Ilk Sh 

II IY cht , IS. 

Ot". t ......, ...., .....I__:..&J.:::.::.::.:I--....;.,~f"I':"~~~ifJ!'I 

""'t tf ".c.•, ,,,,,,.,u, ......J._.....aK......-=-~~.....~...~ 
UO-~~5 Jiy. D" c.1st 

. Ttt.1 • .,•• 'f .,11t "'" ---.....----......,...,:;.rp..;~M~'.
DIP'. t........t ..... _~_____~~~~~~ 

"2~"~ 
56S-51O 

Cy. rd-brn , 

Gy IS 

gn cht 
CttIIII ..... , ........,. ,...,.......... ..... 
...... ," ...... - ., .................... ~':.'":ni::~~~~f~~ 

580-650 Cy cht ,... blk Iron 101/1t· 

---- . 

slotted 	 566-608 

62,-650 

AIfiiiI_'. _ ......_ 

2) PUU,. INSTALLATION 

c....., ................... ~------------~~~~~~~:'-'~r~~=--:'::2:]~~~~~1
T"..., , ....___________ C.'octl'.f IftltOlI.' '" 

0IIIIf" of IMIM, ......... 	 ft.• OIl'. 0' PUla, IftstQlIo,. ---"""'!'"'---.....~M_~,...."""''!I't~
., 

..... ' . 
" \ ' . , 
4 

Dewey-Burdock TR 
December 2013
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\mu.~u.u ~ ~UJ 

Form No. -!UN 1G 195l 

OFftCI:. Ot SlATE EIIGINEER 
I-IERfl£. S. 0AA. 

CASINC! DETAIL (old} 

Length , Depth 

Hydro ID 8 

ARTESIAN WELL REP Am 

I 

~Ya ;J, I( f) 

Depth "7 3.7 Dat~ Completed_,boM~o~oo~..~~~ / jj
Flow {cpm>¢_/,:- De.~ Kea.sured /, I~Sj 
Water ~vel Below Ground Surtaoe 

SOURCE OF lNFORMA.Tlat 

'f!nkJ.1!.: ~( 

Sbe 

-~'' 

-----

~~ 
2::..30 

Did you reaoh bottom on this well? ~0 
I 

It not, how tar down did you get'l Z 3 7 

What do yo~ ~h111f oauaed this ·~~t~ tail?-""'" 

:z{!.~:-::;~':'L~ wei•"' 
Do you belie..: the repair was suooeaatul?.....,_. 

Dewey-Burdock TR 
December 2013
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, I;;........... ."". ,,' ., ~ " , I,.,,, " " "" ' :. .
.,'.---.----~-~--.'..." ....."......-"" 

I 

13 Recomplellori 

• 
NOTICE OF WELL CONSTRUCTION 

I 

'Il 	WILL CON(rRUCTION 

......... of .'1 NY tI4 If JI4___........'-.-.I1"--__ Towft...., __1 ... S__ It..... 1£ 


well owner--+-'5WIU.!~ 

............ (........... )0-22-80 


.,.,.. Ie,," __ ......... .....,__...S&.l8~9~_____ ft. 


0.- ................. _ .....f....l..aw..s_________ ft. 


-~~~~==~G~!m!~~;:: ..."'......... ....,..Cll ......' Lakota - ~ 	 .................... 62S ft. 


................. S80 It. 


CIIIIII ............ 1M ......... _ ....................... ,.,
............................................"..... 

S 11211 ..... Ibs/ft. 

Random l~~ntles 

"5 	ft. 'JPen hole 

....._ .........., ..............__........]I.A·..Q..Q~__ ••NL 


Silver King H'nes. Inc • ......._ .. w ....... 

en 	PUMP "TM.LATION 
~,__.... of ...... __________________ HP. _______ 

.... of .....____- ______C".., of ................___________.... 


.,.... of .....I*IoICIII ...,III'------" •• .,.,. of ~ ....OIOI "' 	 ------- •••• 	 iI'I .......________ .... 

(?' 	WATER SURFAC£ MEASURING TU8£ 
Oft __ .... _ .......... ..,toe. ......,:1ftt ...... i.t ........' ... section ....408 of eMIt.., ...... _ 
...... COtIII1'JIUC'" 81'AfICII,RDI• 
.... .... v.fiHI ........ fill __ ..,.,.. "lKIslWfn, tuDe, WIlen 1MtaIIH____ft.• t........___, 
tUite ....riOl _________ 

a.a,.. __• lit...... 

Dewey-Burdock TR 
December 2013
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Hydro 10 38 1 of 1F..,.., ~, ·,nu'l ••, au•• 
orF1Cl OJ' SfA'I'B IlfODIDR 

Plene.. $GUth Da.... Well • ~•.....,..r--~_:'rC'-;-_
tao not till in) 

_...::O;,.;::U::oSTE~ft,--__C.OUH'ft' 

Location. SW Hit Seotion J3 Twp. 6B Ra:nr;e..,......u____ 
I o..nerGeornoe Putnam' .Adm•• '0...-..1 k S D k !:: :pu£\!OC. • J1 •I . 
. I Depth 494 Drawdowil Type Rig U,•••ca1rle toiJ. 
II x'. I 

Flow(Cpm)__..;Pr...ure___Dt.te .a.ur.d______.i~·--t--
~ ; 

Grd. Ile"o__..;Water level Below Ground Surf'1D8____ 

I , '1'eaperature____Charaoter Water (80ft .. _dl\11!.thard)
i_._L 

S.ction ' ----- Date COIIIIeIl08d______Date CompletedlW2/4,9 

CABlllG DBTAIL DB.ILt.Blt t S Len 

l'zE!. !!!!. LeDlth Depth FrOill '1'0--
4" 497 

, J 

PIRPOBA'l'ICliS 

She-
; 

I. there • ae.1 between d1fferent 
ell. plpe,1_What t1ndf'___ 

'9!!! BBARDlG ~ 

From,_____- 1'0__-

SODRCB Q! lNFOOJlUICli 
..... Driller Roy B_~'. 

~ ture)pM, O~iC·, Fa]) Ri'l8» Co Hot Spr .;:;. Dak.Addre••_______________ 

Dewey-Burdock TR 
December 2013
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BV-l 
1 of 1 

WELL DRILLERS REPORT 
Olvlslon of Water Rights 

Department of Water & Natural Resources 6/60 

Well Owner: 

Mame FrancIs , Paul Jozwlck 


Address 	 Casper. Wyoming 

Veil Location: " North 

Mark locatIon 

with an IIX" 
 + + 

W E 
x 

+ + 
1 mile 


County Custer 


lK..- J!Ll sv 1 Sec.•..lIL Twp.~ Rg •...lL 

Proposed Use: • 
rT Danestlc f7 Municipal !iJ Test 

Holes 
17 I[rigation f7 Industrial 17 Stock 

Method of Drilling:

liT 'Forward Rotary r7 Bored 17 Jetted 


• I~ Reverse Rotary n tab.e 17 Other 

Well Construction: 

Diameter of Hole 7 7/8 
Depth 680' 
Casing liT Steel U Concrete 

II Plasde n Other 
If other, speclry _____ 

Was cas I ns end left open Yes 
Was a wall screen Installed No 
Descrtbe Well Screed 

Dfameter Haterial ____ 
Slot size 

Vas well grave..l-pa-cked..--.....- Ho 

Was well grouted' Yes 

Was water SaMple taken No 


Remarks: 	 Cased w/14":"51 5 1/2" 8 tee1 

Perforation completion. 


Water Leve1 Information: 
Static water level below land sur 
If flowing: closed In pressure" 28 PSI 

rate of flow .;.-. 2 GPI 
Controlled by: ., ." 

liT Valve n Reducers J I. Other 
If other; speelfy _________ 

Well Test Data: 

17 pUIIJHid 

17 Balled Oescrlb.: 


17 Other 


PumpIng Level Below lan~ SurfaCe 

_ __ft. After Hr•• puliped ___ 

" .. ---II" I." "., 
--'--II IitI tI 

.: 

Well log: 

Fo...tlon 

NeeeSHOO) 

Date Complet:ed: March 4," .282 
1------------------- 

Driller: Contract Rig by 
SUYOr "na "101$ Inc, 406 
Drtner s or Firat, !fame Ucense 

Ed.JlI!!OI1t. SO 57735 

igned By 	 Date 

Dewey-Burdock TR 
December 2013
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• • 

SD EForJ;~Mdro~42 	 1 of 1 

SOUTH DAKOTA WELL REHABIUTATION REPORT 11-02 

Loc:aIion IIy..!f.J!A s.ci.Twp 1 S Rg...1.£. WeI owner. 

Colriy 	 Nadh Name 
I IFAil R.;" '-4 	 I I Adchas 

t I
'---.--- --,.---Please rrak well t I

IocaIion wiIh w I ~ I E 
an·X" 

I I 
t I_...J __1--,--

I 
I 

I 
I I 

deondlion dwell beIar8 MhaUIaIiit 	 MIa...... 
CAS:",T' J>~i.£.r"r,.? ,U,.WIf ..lLtI ,. Ud' Gird u n;tl' ~B 

d ,, 
SkJIlfJI.-,,- W<I./I 1=dr 7IP';fj.r ""'pvc Cttf:l:J""'~ $'"Llq F"","',,I" ~'tPF51C"JJ""". 
pI(. T SA" i... Pili c.1\ N' .,T J.-;J.tJ i' ~ ,,It.M __Y L I,..... !'It« .,.,.... ~,." ,,:r..tl &" k]i, 5 ",.n.~.. 
p. .J~,.I ~II. '!P" It,- r, 14-~~,...J P"T lilA. 8,. II 1/,./."..... r; ell "" TI"#t W",(I. 

Rae_till imlnalion: Mi*If'iaI P. /(C Damef8r t{ Inchel DepIh 7(l() Feet 

Deectbt screen ot' pedoraIioIlS , .;.. tj' Fe t'Jr:7.c ,v }iii 7l,)sae.n locaIbn From 2..1'11 To '3 00 

From To 

WeI Test0iItB: 	 FLo /11/00, 
Ifa ftowing well 

e .... , 
\ " 

Dewey-Burdock TR 
December 2013
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STATE OF SOUTH DAKOTA WELL DRILLE~S REPORT 1 of 1 

County North 

("1,,:_, Ti.:tZ 

+ -+ 
Please mark well 

W------4------ Elocation with Xan 11)(11 

T -, 
i 

I mile 


Well COIIIpletton Date t1.r z. /£Ty" 

PROPOSED USE: 

~Domestlc r7Hunlclpal r7Test Holes 


r7lrrlgatlon r7lndustrlal !i?!Stock 

Method of Drilling: 

R0r8tz:t mU{J 

WELL CONSTRUCTION: ,," n ''1-11.' I 


, ilbPDiameter of hole--,----'nches Depth~feet 

CasIng: rtSteel .@0Jastfc r7Ot~l 
- ,," ~"" 

Spec: i fy ¥'" 4'<# t'O 
Pipe Weight DI_ter ~ To 

1t#ZIII lb/ft ~t"CheS 0 feet ...1.I:!;Lfeet 

Well Owner: 

~.ame Jl.;I(J ""llf'lVL7€CA:;. 

Address /k.u-'cq 1Lr- 1JoJ( 3') .Ei./79£tt,1J.P:7-$. () 
$''7)J$'"

Well Log: Depth 

Formation 

STATIC WATER LEVEl.__--""O'--___Feet 

If flowing: c1o'5ed In pressure :: ~f PSI 
~ 

GAt flow ",r through <0 " Inch pipe 
Controlled bytiif7valve I /Reducers I IOther 
I f other; speclfy___________ 

Cen well be c:ompletely shut off? ,£5 
S~lb/ft ~lnc:hes .Lh!-feet .i11.Lfeet I-------~~---:--------

Jtt:::tIV 
was e well screen used? ~ .es I fflo 
If Not Speclf''1, __________-.,..-_ 

Screen Type!l# Iv" , ~/.Slot lizeUt'''' 
Length Ja I Of_tar ¥" 
Was Casing left open end7 ,tgfes I fNo 
Was a Packer or sea' used? tii!ftes r7No 
If so whet materIel? •1!wflS.II
was we11 grave' packed? • I IYes C8fNo 
Was well grouted? ~Tes I lNo 
Oeser! be grouting procedure/'tteII'(Il ,z.s: 
~ ",ix &.,r 114/~ .. fit 6cn:Jj4t(
'fchlhatcrepthrJl,,'eet 
What was ......grouting ut.rl.7~7Jt.k~ totr;'/---_ 
If CMent. how I118ny sacks? ~ 
location of packer(s) and $cti'iiror peffbratad 
pipe Jell k A'6.'t'.,J Z4W)..Z:zg AecA'i'&" 

HiLL_f6aff~Wo, IYe5ENG 
If so how and with wh.tt uterf'ilT 

WNR-836 4/82 

WELL TEST DATA:
r7Pumped 

}..J
I~ 

r---7 d 
!....JBeile Describe: 
I 10ther ----~~--""'\(11~-

_ft. After__Hrs. 

___ft. After__Hrs. 

Remerks : '1Q-i$ 111'" 6j11("'~...PL1"- ro IS "-to 
UlCa. i'1IIF1'"' Wit-I" (..CIJ4,'#If CS'~F~I7''''d 
PI. ~ /,/,,41/7; I'll MI"(.I) AI' <f"'/" FN 
If.r- , .,0 ,c:,-, 

Dewey-Burdock TR 
December 2013
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HAM·4 
1 of 1WELL DRILL£RS REPORT 

Division of Water Rights 
Department of Water & Naturpl Resources 6/60 

---------------------...----,---_... --------------- -
WeH Owner: Water Level Information: 

Name Tennessee Valley Authority St~tlc water level ~below land surfac 
If flowing: closed In pressure PSI 

Address ____________ rate of flow -- GPH 
Controlled by: - 

17 Valve 17 Reducers Tl OtherWell Location: North 
If other; specify __________ 

Hark Jocatlon Well Test Data:+ +with an "X" 
W.......___f--_~_........f E 17 Pumped 
 -----------4 

17 Bailed Describe: 

+ I I Other 
Pumping Level Below Land Surface 
___ft, After Hrs. pumped __----:GPK 

II II --- n.. ..1 mi Ie 
--- .. II II n IICounty Custer 

..iIL-- JiLl .lW...i SeC:.'-ll Twp,~ Rg •....J!. 
Well 1.09: 

DepthProposed Use: • 
Formation FrOM To17 Domestic 17 Hunlclpal iX! Test 

- - Holes ~A~ltl~~v~l~um~~=======:t=~~~~/l~===t===-iii,~===~l
17 Irrigation iJr Industrial 17 Stock Cry she 1 e "Ito, 

In(!xI Qrv sltst & sh 401 416 

Method of Drlllln~: Intbd qrv vfar 55 , clst 4i6 4ali 1 
Ii! Forw.rd Rotary f7 Bored 17 Jetted ~Br~f~Q.r~s~c______*_--~4~a~'-~~~~~7--~1 

Gr &rdvfi'lru, i'Irv dst -li07 '''';0 , 
. 17 Revers. Rotary 17 Cabl. 17 Other ~Rd~f.&!.ma!!liLrSiU...s____~--"c;~l;n-_I_--"..tfj1!i-.6-_I11 

Dr brn clst ~6 .~" 

Well Construction: Rd mrs'> 585 596 


Intbd Qrv brn clst I; arvslst ;96 6 1
Diameter of Hole 6 1/8 
J t or tn f moe.' SS 61 6 " 

Depth 720 brr. (;15t E91 6115
Cas I n9 iii rt•• I-u'r:-.'"""C:-o-n-crete 0; f. m. cgr ssfq.;1l z 

17 Plastic 17 Other gry clst li2 ..,..:.7",5,::.0__-1 
If other. speclTy ______ (Use Back If Necessary] 

Was casing end left open Ves 

Was a well screen Installed No 
 Date Completed: February 9. 1982Describe Well Screen 

Diameter Hateriel ____ I------~--------------
Slot size Driller: 

W.s well grave";"l-p-.-c·ke-d"-- No Silver King Mines, Inc. "OS 

Was well grouted Ves Driller's or Flr.'s Name lfeen~ 

W.s water sample taken Ho 

Edgemont. SO 57735 

RenNIrks: t~. Address
Cased w/.219 wall ,. ..1/2" steel ,,,,,tt~;~ 27.,3""%...·:'ll 

casing. (')c ~" /.
£Open hole canpletion. ~." £'3',C'.i.,::- '(..1 -.--d·-8-------- 

1- ~ 0 D,., ,,\ Signe y Date 
,~ -? ~ a; {; ;.; 
~ ~ '::,."$ ~'I>' !::: 

'II- <:i i),.'t" ii.~ ,!,' 
<;(0, fo- . ,,':"

-;til !~::r )."~ 
Dewey-Burdock TR 
December 2013
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.'";-, -( "~a/ 
Hydro 10 220 STATE OF SOUTH DAKOTA WELL DRILLERS REPORT 1 of 1 

LocatJor6I1'.~* Sec~Twp G-LRg /,s 

County 	 North 

C'UW'P'fIV 

+ X 
Please mark well 

W1--._---1---- -.- - Elocation with 

an flX" 
 , 	 ", 

i 
I mile 


Well Completion Date dee" Ck /~8,y 


PROPOSED USE: 

I lDoIIIestlc I 'Municipal I /Test Holes 


/llrrlgatlon / 'Industrial tillStock 

"et~ of DrIlling: 

WELL CONSTRUCT I011 : 1'0 f2P II -m 91Jt1 
(I' .;,-

DIameter of hole-'.:_Jnches Dept~feet 
Casing: 	 ,--rSteel ~J.stlc /lOther 


- 'ti" Vf.~""~ 

Specify 'f" :.s:tr 2't lCa'r..J 

Pipe Weight Of_tel" ~ To 

___'b/ft ~Inches ~feet ~ feet 

__'b/ft ....$._'_Inches ~feet ~feet 
Was a _II screen used? l8/1Yes I tNo 
I f Not Speclfy..~__________.,...-_ 

- ~ 
Screen Type,4?c; Slot Size 

Length 4th I DI.ater_....y_q____ 

WoIS CasIng l...,.ft open end? t:i/.Yes I /No 

Was a Packer or ,eal used? fiSttes //No 

If so what materlal'l :27~ 


Was well 	gravel pecked"', //Yes t:fi:7Ko 
Was well 	groutedf ,/8!2'Yes //No 

Well Owner: PI'IIdFc",£ ~,v""~"'£ (1~I~r~ 
Name ~""'fJ rI ~f>lVJ!##'" AA..;"rc.w' 

Adaress FD".. ...r~ '7 (~{f'/lbL WI'D "i2~ 
Well Log: Depth 

Fonnatlon 

STAT I C W."TER LEYEL____~=____....;Feet 

If fJowfng: closed in pressure ~ PSI 

GPM flow /l;. through <p tf"/ inch pIpe 

Controlled by/!!!lvalve IIRaduc:ers I 'Other 
If other. 'peclfy,___________ 

Can well 	btl COIIpletely lIhut off? yIP: 

WELL TEST OATA: 
L:?P~ed ~~At~~~~~~~~(t~~ 
171k1lled Describe: 
__ '-----iJi:--!..illl!id'l!
!.-f0ther 

Pl.Rping level Below land Surface 

ft. After___Hrs. j)umped,___-,;: 

~;t. After___Hrs. pumped,___--: 

___ft. After Mrs. Pl.IlIloed GPM 

Remarks: 	 A/fIl'£ T#ld /S /lrJ 
Describe grouting procedure&.cs:.."""" tOAJ/IfJT ()f.;s","r TD 040 W£tA- ()Lf)

' L' 	 / " It", " TO Sz() 	 p)j,ttV {))JI.$ C't~1.,·Q'CKI (. ~fi AI.",., 
To what ~.pthf ..no Feet 	 11 ~ j
What wes grouting _terlal? t;.&11 ~ 16" "fS '£mEPr I" .!:. ~~ ,r 
If c_nt, how Mny seeks? LIId' 
location of pecker(s) and screen or p..,,,,ated 
pipe I'AGku- zSO Jf¢A1'f,J Z'o 
~ IDo, i tt; - r'~

WAS LL PLUGGED OR IibON£b 7 lYesJ!5'Jf'l.i 
If so how and with what matediIT 

Wtflt-I" 4/82 

and this 	report is true and accurate. 

~~~f ~Hf1!W ..JG~r"9 	IrIII ' S9Md by ~•.eft/f'V' cA~ 
"' I:J.-/,-If 

Dewey-Burdock TR 
December 2013
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--

1 of 1HydrolD436 
NOTICE OF 

» WELL CONSTRUCTION Custer 
loutOhon 0' .111' Ii... "4 _ -!!L1I4Io ___ Siertoll __}f!___ TOw,Ul'Iip __.-..:6::..;S'--__ lItontt_..;.l.,;;E__ 

W,II ownor __~...:..T•.:r.t!ln'j~~ lIa I h'X' Au,hol i t¥ 

00" ••• drllill" ~OIIIPletH 8-18-81 _ Purpo.. of w.II--;;f.7.~;;'~f;;ii~i;;a,"iIii~-tmiif.'i-r-.":.;. 
WELL LOG 


u~.... ' .... 111,... ~.G#.,,_ .f _,ye~ 


0-.30 

~~.L_ 

kt2~-~20 

5Zg-51Q 
~-. 

SlO-S~S 

S.ltS-S6S 

56.5-~1«L 

Ilk sh 

18 gy cht & 55 

[n , brn $I 

ev , brn-QY c: Is t 

ld-brn , tn IS 

Rd-ppl e.ltt 

Pk. tn , brn 55 

---_.-.-- .. -. 
., ...-~.. 	 ....~..... 

1Iiii• ..,.,11__ _ » iiHilIii 

C2) PUMP INSTALLATION 

Oe,UI te ,., ef ..,., '''.1/('''' "vlfe' ______.IIC!."-__Ifto-, 

D',fl I. Itlhc ." •• I..., _ 

..' •••f , ........... I,,"II"U' ,,,,..... } .....:.f~a.l.l.l.l~.:,.:..!!1:-__~__ 
T.t,•••,'It.f 'till ..._. __•• _~______"""__~..,.. 

0.,•••, "tI•• at C41....---______-A.::iA...-_ 

c.... 1II",.e"••tA .lIte .,........... tiIIf, ...................... :.
.Ie_"'_ .te.•• " ..... ct.. , ......... ..",.n .....," ......,.~:.: ' 


It.. blk iron 10l/tt 

, ...... i"............' .. , ................11'........ If ........... "'!'''""'-i~• 

• f 	..-"", ......If .... aIM .t ...... II' ...... ,.,.......-. .,: :, ,.'~ ... 

;.- ;",} ': ;~':~'; , 
,~ , 

., • , .......,11, fI'''' ,t .,.,"114 ...II __~....__-'"P-~'" 


..... 
C-..o", no.. oM .tae .t ,.. _,--_____- ____________ " .. : ____---_.. ...~ 

T". .f ,P'''''' ____________ CCltloelty of 1ft"o".4 pump ____________••,.....I&~ 

o.,tbot pump pIoctIMnt .ft., OtIte of PUnlP m.'otlotl__________~-___--I.::II 

0) WATER SURFACE MEASURING TU8£ 


.0.. ..... we_e ...-t'",...,., aw'......IWin.... i. ,equi,.4. S •• S.etla" 4'.4C)t If ,~,,!,: ' 

WIl.L CONlT1lUCTION ar.......DI. , ,.i\,,' .. ,";,~' 


'. "f"' • • , 	 • \ j ." '.... \' 1;: \: • ...... ••- ""'Ie",t"'., '...., tutfoc. _eolurfnl ,,,lie__tit. i".tc~".41 ft.!. ~"..~.-~~~=~ .......".._-------
• " 1 

..._........ 

.~. ;. 
, -,-- ,: .' 	 ... , , 	 ) 

Dewey-Burdock TR 
December 2013
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I 

.~_....r ..._. DAKOTA WATER WELL COMPLETION REPORT 
Wd 0WMr. 

Nallle c:. e oS' C /£ Co"'} rS 
Counly
EAU- K. t rI E./'-. I I . A~dfl" 1;)."+1. U. ~ ../":~iJ.s?73r

-+---t-- We" log: . Depth, 
PltI" mlrk 'MIll I I Fonnalian . 

From... To I 
Ilocation with W E I 

an .'X" I . /!.au:. /t.1t'£'Y 0 /,90I 
~1'i!!t.n.rA /<;&0 ..$.JE-+- -+

UJo·:a;",,'sa,....l ,fJJ "':yva
I I 

1 mile 


Will Completion DIIt .:!'tJiUC /2- t..'l. vy 

PIIOPOS£D USE: 


·0 Domestic o Municipal o Tul Holts ..&r'Z425~o Irrigltion o Industri.l. ISI.S'odt 
~v .h. --.~ 

M.1IIod 01 OriRing: I'~~~
7:?cn- PI' {4I4 R-,(I.. ... (n1J f1 ll~ ~o, iJ .._

L .......~,.f.J
CASING DATA: 
o Steel if PI.alic o DIller 

II othet' ducribtl 
 -

PI..WEIIIff IIWIElEIl fllOll TO HOLl_TEII 0STATIC WATER lEVEl reet 

$C If "t_ l81FT ~ IN ~~ FT .s80 FT .-2_JS II flowint: doted in PlUMe '& PSIIN 

__ l8/fT IN __ fT FT ___ IN GPMllow 5tu through l ~"( I() "',1' inch pipe 
L8/FT __ IN __ FT __ FT ____ IN Controlled by 18V.I•• oReduulS oOther 
l81fT __ IN __ FT __ FT ___ IN If othet; spacify 

Can will b. campi"", ShU! "!? '!/LJ 

GROUT: .. 

w.. thl WIll groutlld'l l!Im DNO 

WEll TEST DATA: 
To wIIlt 1IeptII? -fiI,.8 t'J ,I!.,- F£H 

Ol'llmPld ~ IlfiJC.~ III 

Wh.ll is "autin, _erill? 'L:~"'I.;Jr 


l8)8eil.d Describe: (0 ,,"PIJj 

1I ••ment ........'01 ......1 l?-o/ ../Ac.,/a 


DOth.. 

Oucribe "DUling plGUdura T~_s:m, 
 &;,P(. 

Pumping level B.low lend Surface 

__...___ It After ~ HIS. 9Ump~----- GPM 


8... ~.. --- ft. Aft., ___ lin. pump~. GPM 

What WII IfOI/I Wlithl1 ...I,--::::..;;.,-r'-.'7~_7,,---,z.<.:q~L.=-_._ lalGAl,


---=------:::-----------1j-'-- It. -- HJ$, _____ GPM
After pumptd 

seMEN, 0 Perforaled pipe SMlIlUfacturod 

REMARKS: 


Oi.meter ...$" IN Length -..1'...,.,0__. fEU 
if~An ,d1E"'6~E'.q ,97t .lZo

Material _ ....p-=u:..:c.=-___~________ 

ot4n rnrAVv4c" /~


Sial Size ~ Sat frol1l \100 Fut To a YO he. /0 

Slot Size • ()I.tI Set from ~ fill To ~8t1 6iJtJ /r J'"1-#1ill. 


SIOI Size __ Set Froll' __ ftel To ----Feet 


8th., inf......ation 
-~- ..----- 

Was a pKklr 01 s.,1 used' BlYES 0 NO 

II $0. what nlllerial? ~'-'''::...::.;:.L=E=-:..u'I£.._=::._______ This well .... driliid under licen.e #I d ~ 

Olscribl pacbrlsl 1l1li fecation? ..5 JI' S 'p".c.1< e"-'S And tIIis 'eport ",=nd accurate. 


tt;~..,.. IJ l' "Z 80 .. \:7,,0 tI',... If>!'.rc~ IlfiUingfi,1ll ~ ./ky~ r-6,.,a 

....;J.Jl 0 ..... q 2.b -# ¥ BD ~,. A 4 "W Sl.._ of Iiun•• RtprlHntetive: 


, ...,,f; ,., :2 /:l~,.'.d
..IZ.!W!':!..:.Lwe=1I:!..dis-IRftcI~IHI~IlIIOII~'-!.COIIIII:....--ItIio!t-.-?-O-y-fS--O-.-o-----I ,j,nM;U . ~ 

Sign.lUra of Well Owntr. 

(zplairr _____~ 


IlKteri..... _ysit 0 YES 0 NO 

U.M~umto-----~r--_--------- 0... 

7-~-P~ .. .-.., .' . •Ii!" . 

Dewey-Burdock TR 
December 2013
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-- ---- -

Hydro ID609 

• ~ l
·1,1', . 

c-:un J:J~. 
I' ~ 31 on :' ""Ii _._~.1"4 _~·:':"'_I/. _...:-=-- 5.CI,O" __: ~. ___ TO'...n'''.~ _ 0".____ Ranll._1_[___ 

'M I r,~" , .. __ . ____ Tetm~~~'!!~!.J.':'·L:; lJ l hI) r i O. !~O)( 1.9, £dut;-n-..,ol, <:Oouth Dakota ,,....... ..-- ---- \A';'.,,)"'"-~-----------," 
;'<CI" ""n ",,'Itfll c:ompl.t'c1~J.:ZB..____ Pvrpollt of ...:, ___ •. Qbser~at ion _. 

(<lo ...... I( •• f t • ..,....."'~It ,"",v-.-"u-..-'·-, .-,"' ..-,,"1'S-

WEI..L LOG 

O,plft ., ,I"lre ..~,., '....1 __.~_"____________ ft 

1110.... of D'O<'/UC.", " .... ' •• 11' ""'''I\L____~,}~k.ota
iGray Shale 

TOIO' '''I>.1t ., clt.II Ilole •• _ 1000 _____. _ ._•._______ ft. 
Gray Sa.!lE..~.!~,!'t! 9660,,,'11 I. ".,1••• , <...... n. 
It. Gray & Brrn~n Mud!tone & Silt~tone 

e••,,,, ''''''''''''0"'1" 'nl 'PI!-' ",1__ II.......,.1, --""'. ~II. fir620-690 _Lt. Gray S.ands IOOC__ 4,0_'.', .tc ,'0' .to.h"'.o~ c....... .,... wrllle. c.,' .... jf ....,---_._--- I
6,0-720 i Oark era)' Shal~ w{~~hl Gray

'S tone \'1 Schedual 40 Blac.k Iron, 
~, ]ZO-740 Gr~ySallds torle. .. __ _ 

.::t.... ]40 -V.O 18 Dark Gray Shale. Gray-Gr~en 
·~l'Iuds tone 


770-820 Gray S~~d$tone 

'er.....,.,.,,,,..... ,,. '/1 ",•••tlc..................11 .f ""... ...... ..., .... 


820-8lfO Cr.y Sha I. e ..__ .f C.'·"I, ........,•••"...... If ott.." or w .... , ....,.....-., 

~"-""-"- Ie AA' Vel low-Brown ___8Ito-~55. Silt~-~~~e Torc.h Slotted 903-966 

" 
_J,JS:9Z;. Red ~ Yellow Sandstone 

---~-

975-1000 Green ""lVa!'i.~.i.ated Mudstone 
Ir • flo..... ".", fl•••f c.....I.'.....If __•____, ....... 


__S~j_' ve.r.K I 09 Hi nes! Inc:; • 
...... • f 0'111111, C"'''II'''' 


ell PUMP INSTALLATION 

___ tiP __._______COtl'OO"y nome and ,il. of ,ump __~______._________ _ 

.__ Capacity of trI.taU"d pump ____.__________ G,P.... 

(3) WATER SURFACE MEASURING TUBE 

Oft 101M •••• on Oir ..."" woter .ur'Gce ""aeurin, tub. II r,qUlr.d' S., Sechaft ... 408 of CliO'''' ....4. MtNtMUIf 

WELL CONSTRUCTION STANDAI'DS. 


$"ow Uac:f ".,tlc:ol',n9tl'l of 1IIa'.r su,faclIi' m.o.uring tuoe, wh.n 11'111011.' ____, ff_, tub. cftom..., ___, 


ruOt mO'trral ,,_ 
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l .~if :1. ~c., 

1-01/ .Hydro 10610 

.. ' .I 

.. 

WEll l,)G 

." 
. ,1>" .,: .,'1, 
*. . st··... :"t',. 
....-'.:._" ' .' J 

• ,..I' 
\ \: ' 

.. ..' , \ 

" ....... 

I .' 

~) PUMP INSTAI..LAflON 
ComPOIIY nom. GII4 'l'ZI 01 pump _______ 

T.,.. flf pump ,___________ 

DC1Ith of lIumP ploc:.mon' ______ 

(3) WATER SURFACE MEASURING TUBE 

Ran,. _.....:.1.::(__ 

GbSef"lIdt iun 
·~ff;"'''f;c.'''..o'I......",,~..I.lII\iiI.ftlil••,., 

60S 
----~-------------.-~ 

,_~_~__ ft 

" 
c: ....". '''''''''.'.'' ,II t~••,eel ..,... _ ...... IOU, ................ ...., 
..."""'. I'C., ..... P....."I".... UI"'f 0'" ."U.eo ...1IOt. If 101'" 

I to Sctledu8 I 40 Black I ron 

'\.e......"fo,,,,.",,"· , ...". "0" "............... , ...t acr••11 ..... M'_ 

ot c...... , ..................... f .UM..... <110"', _ ..., ..... ,. 


Torch Slotted 630-672 

If 0 fl........n, f•••• f .....,......11 ______• __.____ ..... 


_ ______ ._ ,_....____ ~ HP ___ 

0" SO"" wll. Gn 0"-,,,1\' WO'" IU,fO(It ",o"u,h,. tvb. I. ",,\lit.d' S•• Slc'.on 4&.408 of Cllapt., 48,4. MtNIMUf 
WELL CONSTRUCTION ST"NDAttD'. 
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, " 
20f2 

NOTICE OF WELL CONSTRUCTION 

{I) 	WELL CONSTRUCTION 

Location 0' WIU' SW ,/4 NW 1/4 ~E 5tc'lon_.;:.2",2___ To",n'l'Itp_?_S___ ~(JnOt _ 1£ 

WeI! 	OWOllr .• ... Ienoessee Valle~ho,:~t.i:.! P.O. B~~ 49. Ed&ii?~~~ J_ SOli~~_p~~()~ ____-__
(It....., 


{)Of., ..p.lI "(itho·. compl.t.d 6-27-78 


WELL lOG 

, "tor., ''!P. fO.}.!'.!!..~'!..!.!!!t. u.tC,.,I,on of I<ll.r 

O.p'" 10 .tOl,C wot., ,,__,_.___ . _ .. __....• ~_.__ . ff0-20 (Brown Sa~~¥ Soil 
. Fall Rivl;.1r 

........ 0' pr_~.n9 atll".,lIf ••0 .... '_..__ .•• _
20-540 iGray Shale 
TO,OI do,,'" of ",ill "0'0.__. ___._ .~.80 	 ft. 

540-605 G 
, BraGYraS'y£L~~~?!1C-- .-~- .---- OOpl" 10 kltoll'! 01 ~.nm. ~_!i11.... 

605-680 	 Sandstone & Gray Shale II 	 Co.',,, IftfOrlllol'''"',n I~. ,~c. ""'" .11....ioel, ........"IIt, , ... ,tlll "' 
".om.te,.. Ite .. fOf .,.ocI"Chon COlt'" ort6 IUt'fcu:. f:O'llf'l'. l' " ••d. 

1'1 	 S<.hedu(t I 40 B I a( k I ron 

'!<;I••n ""O'",Oh,,n, In , ... _Oete.... tn .. tho. '.",fh .f .<;r.'" bfJJ9w k'.....m 
of CO'III,. $J."m.'.r an... Kd'I'4' tit tcr••n Of' eo.lft9 P.,foroti4'nt, 

Tor<;.h Slotted 630-672 

(;;: 1 i'llMP INSTALLATION 
__ . ___~ ___._._________ HP 

______~____.._____ Copo<:ih of ,'ntolled pump ___ 	 GP,.,.T iPe of pumr>_ 

D"plll'of Duml' placemefl' 

(5) 	 WAH ~ SURfACE MEASURI NG TUBE 

On lJomlt ..,el's on Olr 'WllIl wot..- :ll.Ir'oc~ mllo.ur,n\l tub. IS r.q\Jlr.d, St. Stetlon 46.408 ot Chonter 46,4. ~INIMUM 
WEl.l. CONSTRUCT'ON STANOA"OS. 


Snow IHoCI ve'I'f.cal 'IInll,h of \OOIOter surfoce I"tHt05ur'''9 tube-. when tns!olll!'d.________ n, tub, d,om."~ ________, 


tube mOlllriOI 
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Hydro 10611 	 :' • 1 ofl1 _ :;r<'I .,r '" 	 I 
NOTICE OF WF l~:... ,GONS.T RUCTION 

-/ !' ,-,' • 
,t .' ; ii'I 

(I) 	WELl. CONSTRUCTION Custer 
Lauf.on or .'11._5;;..,:[_114 __t...;il_1/4 ___ SlCfton-.':J2---_ Town.h.p 6~ Ron,. __'.;;;;£__ 

WI" 0."., ___.......;..T.;;;;.e;.;..nn:...,i!~s:...;!.:...;.re......;.V..:.a-l..:..h....;.y,-A......u.....t-'-h-"-o'-r_i\::..JY,--_ 

(......) 

10-17-8100...In "llin, COmpletM 

WfLL Loa 
1),,111 t. I.,., .ot.f .,,&vI.... "1I1'.f _______,:;,,,____......'" ...,." .... t. '9 III f"' o.nflp~_ .!!J!J!' 
0"'11 t. ".'IC ".,., I...I ________ :..~.__);;.;..~• .::.2__Ok 	 brn-gy sh~.l~______0-""0 
H••• • f ,rOd,IC'", .euite,'" "--J_~ "'::=:';;:":';;'-'~-----f.....0-500 Ify , brn mudstone 
T...I •• ~I••f .,111 fl.,. ____--~_-:8~1~5:...-__ 

500-520 Lt red sanduone e>.,tll t. "n•• _, u ..... ________...;.____...69" 
~20-~~ .- ..!IL.br!1 , n-.!'! lIIeli t 

c ....... I .. ,.'......" ....M ,,.._ ................... ~....,.. ...
565-600 Red nnds tone .- .,......' ••t ••• '" ,,_.tIM .......... _,... ........ "...... .
-

-600-625 Ok brn mdst-sltst 0-25· 20" neel 
0-695 10 lilt.. st..r· ,.

.-!!S-6lt5 Ok brn~ 130-155 8 518" st••1 
, brn mdst w/int'd rd $ltu'''5-690 Gy 


~~-72S_ Red 51 w/orng 'ht__ 

Ie,.... I.'........"........,_ ..._ ........... .,_ ..... 


72S-755 Red shst 	 fit ...... ..-f......... .
., c................, .....~ .f ..... 


155-800 led as w/wht. orng , gy chert pbl cgl 

8 SIB" Johnlo.'!. VtI t 
.030 Scretn _lot.. 	 ·9· v... 

If ............ ,... .f --.........,-g.,,-----~'-M 


........ _._..... 11 ...... 


f2) 	 PUMP INSTALLATIONc...,..", aome .. able.f ,.... ____P~I.;.onee;.;.;;.;...r___'_.._____________""_............"""!""-.,...~rt 

TJPt .f ,Ullt, __,:.Su;::;... 	 C.,aclty .f in....... pump -----e:.::.c.._------""'t
=::.r.::.s.~1b::..':.::e:..-___ 
." .. :'.

Oepffl .. puIIIf ......____..5..25__f ••• Dot. of pump instolfotiM __":':~""::;';:'-'________.,..."..""!'II 

. . (3) WATER SURFACE MEASURING TUBE 
.. 

, ! 
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f.P 	 • I .... 

Hydro 10612 

NOTICE OF WEl CONSTRUCTION 
;?! 6' ,4" 1 

(I) 	WELL CONSTRUCTION custer 
LO'Gtion of ...Ih Sf. .1I._;;;;.NE~_1I4 ___ S.c"on_~20=--__ Town'hi,_-:.6.;.S__ ...... __1_£_.. 
Will ••n.r. 'sonene! Valley Autnori n ..Cli••5 	 tWi..., 

00.. w.' dr.'illt CGII\P1t"ct 8-"-SI PufPO•• of .'"-~~;;;it!~~iit;iiiUiiil_t"&iiiiiimii,il1iir1-.
WIU. LOt ...................... OHI,",_ .t 'II" 	 D",••• ,.,., .....1 1If'Iftc'" ...If.,_____...;6::..'c.::2:.-__1 

De,•• t. ".,11 ...., ...... ______~__..t.2:.l1'u...':..__0-"25 Ilk sh 
.......t I,.cine ""lferU, .-'--....ml.L_____-t.8 	IY cht , ss"25-"'5 	 T.t.1 ....tlll .f "III ..... ___....,._____....;IOO;.:;:=--·_.~~_. 

ltd brn"'5-505 , 55 hlttl t •••n•••f .tlIII________--=61:41l2:.::2:.-·~·...............,:".. 
. ,
SOS-S2S Gy c1st I ~... 

e--. .mf••t...... U................................~ "" 525-530 ad , orng -bra clst ..._,.r..,..... ,,..,.t_ .......... _f......... "..... .,. • 
..:..~ ..
S)0-5'S Irn , rd-brn 5S 


5"5-555 Cy , wht sltst w/fy-gn clst 
 ~II 	 blk Iron 'Ollh.
555-585 Orng, rd , brn 55 


585-610 Gy-wht sltst wIg" cis 


'10-6"0 Tn-ty IS 


'''0-650 IV clst& gy wht sIts 


6SO-700 Gy , .n clst 
100-7)0 Tnt orftg , rd-brn 5S 


730-7"5 .1 Gy I. S ,Itlt
_._.-.......... 

...•••t ..... CtcII'''\If' . 

'. 
12) PU'4P INSTALLATIONc:....... , " ... _ .... ...., __________________• 
 .~ 

• .', ..... jT". .f ,......___________ Co,oclt, ., ",..,n... """, _________-_...... 
,~ ,! 

'. 
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1 of 1Hydro ID 613 	 ,
.". 

' 

~NOTICE 0.' xtJ20J7~~UCTION 
Custer

U) WELL CONSTRUCTION 
Sf :l. 

~ 

Locotion of ...11' ---.;~_1I4 _...;.N:..;;f~1I4 ___ StetioA_-=.2...;,.1.1___ TOllln*hi .. _...;6::..;S'--__ ROllO. _ ...I_f_~Q 

Will o.n" T~nnu~e" Valley Authority
(If..., • 	 11ft,...) 

Do...d d" ...... completed 8-1 "-81 _ Purpo.. of ••II--'ffi!5fi~f;!Jj~i;ii:_~;tiiliiiirliit:iH...":':"'~~ 
WELL lJ)8 

0.,•••• te...t "'I' ..,.fIK_•...,,,,,----~----....111K'1 

0.,•• t. I ••'" ...,It, ....,-.-------M..:I;,;;.:;.,:;..---:-........!'.a 
.......f .,...."./11 .",itt, (It .-•••'--..:...-..w.-=-W.lr-:-_~--lI!'j 

TIt" ••.,tll •• ,,111 1I...----__--.....r..;:;;:~""'!"':~-_ ...11 
510-600 Tn- D.,'II .....,- .t "..,., -------.......--_'!'"!I...i3
9V, 

Ii" 	b I k I ron lOllh 

-------- ----+--------- Se,.." I.,., ••••• I. till ........................ fill ................~• 

.. e....... .......t .11 ......f ..,......................' 


It ..........11. ,... 'f ............_-_..........__-.'MlI!II!
-............ 

fl) 	PUMP INSTALLATIONc....., ....... •1:&........ __________________.,~."~-""'"'I!'-~......."""!'!:~.... 

T". If .....___________ c.'ocu, .f .".tolle4 """'__"""":"'-"'---~M~~ 

Den" of .-,. pIec.emMt ft., 0.'••r pump tn.tr.lllltk..-_____---t~.......;;..;.;w..:..;"....~~~ 

(3' 	WATER SURFACE M&~INt TUBE 

.. " f 1 

, .~ 

j 

I' ". , . 	 . .. . ' ..... "I 	 . ~. .,-	 

,~ 	 '., t • 
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Hydro 10614 

NOTICE OF WELL CONSTRUCTION7 {,J (I I'

7 . ,~ ! . .> " J i ~ 

,I) 	WE LL CONSTRUCTION Custer 

Locotion of ••n. Sf 1/4 HE ,,,..._.___ StetIon 


00...,1 dr..... completed 

WILL LO' ... III'", 	 0.,," f. t., .f ....., ..,.u;,., ....If.'----....::....--""""".,1tII
be". t••••,.. " ..... ,..., ______......:_..-c.:.;;:.;;.; ...... -,.;....81k sh 

Itn 
55 wTrCF'6 rile'.' ,e,tI ., "'" .'" ----.......----l:.::.&.""I""""'!""""I'r-l". 

0"'11 .. "......t c...... -------......:I::Lo"'-~-~1!Jt.f 

CtelIIt 1II..' ........ 'ttI .11. ',HI .......... It......... ........ 

....:::..t.t::.....;:-=___+1::.:;d:::...:1:.-;r..::d;..-.:;.b.;..r:..:.n_s:::.;.:::..-~!.~!.l.!!J.o,......r••t ....., ,fl!fvc'''' .......... --.. ......."...... 

600-620 II c1lt (. SS 
Ie" 	 blk Iron JOllft , 

k'_ 1.,.,••tlll.U" ,..., ............ ...,. fIf _ ......... _1_1• 

• f c••IIItt.......... eM ........_., ...... ,.,........... ' 


-t.------~.-	 A· 
open ho'. 609-'20 ~ . 

.. •'Ie.'" ••11. '1•••• __........__-=!IA&J,..___'_"__ 


SI1ver ItJ..... 
(2) PUMP INSTALLATION 

c......., ...................------------------....-------.....ia1I 

T,.. .f,'.. ' ______--_____ copocUr 0' in.toll.d pump ----------'"'"""Ir"""".~~..N 

.,....,. of """" pIac...... 	 , ••• Dot. of pump Inatoll.tion -------------~""""!'II"""...N 

G, 	WATER SURfAa! MEASURING TteE 
. ; -0. ................... '..._ turf•• 1ft....... ""M .. ,.qui,.,. S•• S"tl....'.4" ..,. _.,It"


':':~.I.' .~ •.: • WIU.. ~T'!"'l'!~~" . . ...''. ., ;; ·<l/;~;·.~;~ 
~~:,' i.-.,,::" ~...'*:._ ..icei ....,;;;....,;~ .....ur'"' 'tlbo,wtl... IftM....... ···f. ;;;:~-.,~."'~~~ 

~,' 	 ~., -;. .0'. 4;.#., . . ••II 	 J ~ ,:;',; ,.,.. ..,..... ';" ' . . 	 . . .<:'....~.:. 

·1 

., 

: 
I 

. . ...-----.,..~.,...,..
~-'-.-'~-r :'-::::-:..- _....:.~...;...l-""~a.....'.. 

f . ,.' 
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IOf1 ','I ' 
'" I'Hydro 10615 	 r ' 

:..' 

NOTICE OF WE.L.L. '60NST.RUCTION 
-t . ' (J, , , f ' .. > ....» , , 

I 	wfL.L CONSTRUCTION Custer 
114 ____1/4 __ 5.".on ___..:..-____. To"'n.hi' _____ MOR,' ____ItE 	 10 6s IEl.otoUon 0' ••11' SE 

W.II own., Tannen.. Valley Authorl t)''ff__) 
00" ••• *'1101 COftI$»,.ttCI 8- ) )-8' _ Pu,..,. of w.,1-4iaii~t;;~ii;;i;iiijiiiri1;;l;1iiiiiiiili;,iliMiif"~_:. 

WELL. LOG 

..::... .. 	 Qt,•• t. t.,.t ......, ,r..Ift, ",,"••_____~....;;:;&;;::.-.:.u:...;w~;::.t:.:-'"""f--....=:.r.:.::::::....!~=!:.-	 __"!"'.!.. , o.,,~ t......" ...., ...., _______;......_~..;,,;..--Ilk sh 

Intbd gy cI st.~_ ... - ef " .....'" ""',., 'If ".....1' ---==::..J.=--ItM--;--','-,.-.....
T.t., ."n .f .f.1 'e'e--___'"'!-___~:r.u;~-•..,.......... 

505-525 Lt en , flrn 55711" 0.". Ie htt....f .....--------.........;;...-.,~'....-:..r-.I1!I:~. 
525-550 Ie IY clst-u 

CMiIIt ........,.... t •• II.' ..... ..., ................ ....... 

.. S '1 r_d_b_r_n_'--'g'--v4sH1t~s~t_, lIMJ_t.,.........,.....,IM .....................~," .. ' .•
_ 	 5.;..SO_-;...;90;........__-t__ ~ 

5,o-600 Ref , flrn $I 
Ifll 	 blk Iron IO,,'f*":, . ' '" " '~"~' " n , rd-brn ,Itst , clst 

6"5-685 

68 ., 


"S-800 

Ai.... .., ............... 


R) PUMP INSTALLATION 

c....., ...... tilt ....... ------------~----'IJft,~-,......."'!".!'"~~!H 
T.,. .,.,..., ______-----Co'ocIt' of III_OIled ~,---....,....----~~~_"I~"'..""l. 
Dept"" ,... ___lit f,., Dotjt .r PUIIIP in.,•••lt...' _____....:._...;..;_..:-~~~~,...;....;.;.P.~1 

. i m WATER SURFACE M£~RI'" '.T"" 
" 
.[~. 	 ''', 
J"~,., 	... ' 

,":~. 	 . "; 

• 
'ff 	 ," 

, i 
. I 

, , . 
I 	

' 

. :..---:-- 
"... ~ .

" 
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1 of 1 
Hydro 10616 

CUSTERI) 	WELL CONSTRUCTION 
Loeotlon 0' •••• Sf "4_....:N~£=--1I4 __ SIChOft_--=-']..:;O_~_ To.nal'll'_6;:....S.:...-__ RG",._R_t___ 

w.llo.n.r T~e~n~n~eT.'~~=e~e~v~.~II~e~y~A~u~t~h~o~r~i~t~y__.__________ . ____~~~.---------------------_______ ,...5 1lHi••, 

......" eIIlll"l ' ....I.tH ,-15-81 Pur,.e. of .'II-ci.0iib;;siier~";ti"~iii0i;.n~_IiiI;;1iiiIiiiii;JiJ;;iilIiiiJ-:;~~t1 
W£~L LOG 

1M"," t. ,.".t ...., '''''''''ft. -..''''.'------I"C.I~-~_,WIr.:;<.1 
o.p,,, ,••Iet...It., ..,..I  ______~.........IfI.I.x..__ 

--t~........=

, 55 

-brp IS 
::;___--+-.;..:;......::._;.;....;;..;...;.;.....;;;.;;..._ 

lila....f ..._ .............r CI' "'Nd'_-III:L'lIlhIallPtt.ltlllltL-~""";___""" 

ntt' ••, •• If I,IU ..... 835 > '.~' 'a.'
735 ..~:' .. ' " 

0.,•• I•••",.. If ct."" . "ullJ 
II ,n situ '--.9."-9Y c:lst " ", ,.:.:,}.( .':, 
y ct.t w/gy-wnt Cet/IIt IIIfMIII.IIM,I. t •••'H.............. MI. ~"",fIf/ 

___t.r, ...... "'".,... ........ ................... ';',".':.' 
G .• ", 

......lI~-s::z....___.......:L...:.::.....-.____ 	 It" b I k I ron ,I Ollft 7:' 

120-760 18 rd , yw-brn S5. ty s1tst & rd-brn , brngy tlst . " 

760-835 Tn 'lIS 
s.,.... IlIf.,......... 'II .......,. ................ If ................' 

., ...... 4.....'., 1M ..... If _,......... '"" ,......... ' "',,' 


~" '.' ,.." 	

;>d " 

..e. hole 735-8)5 ':.;i":{ 

If ............ fl•••f ............ --......II(;l,.--"'!'I"'......~""";a. 


(2) PUNP INSTALLATION c......, .........In.t,.., ____.______________ 


T". ef.,..., ___________---Copoclt, .t In,lolIed pump ______________ 

DlPfllof,.., ptoc......______ft. 0." of flulIIP in.tallCnjOfl ______________~_ 
t 

.' 
~ 	 ! 
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Hydro ID617 I. 4-,(1 of-:l.">1 ~ 
NOTICE OF WELL CONSTRUCTION9. L f ,/ G~ ,. {e .'- .

I., WELL CONSTRUCTION .lX} Custer .{ 
....... 

LOCltlo" of ••11. SW tl4 Nf _1/" ___ S.tfjOI'l_~,}.::.C_~_Town.""p_t)...s___ ROft'._....:.:;__·1'I 

Do" w.' ..llint comp..t.d __'....-....1....5_-8;;:..:,.1~-_ Pur,oal .t w.1I --r.iii:mi~~r..;;iiiiiiliiliit"iiiiii5iiii:4iiHiir~. 
WELL LOt ... ..... 

• ..... , ••t.,1C ...., I..... _______..:.....::::..l:o::....:..__........ 
..._.f ..'.....C.II' .,..It.,t" -'-,'_..z,..;:=;.::.;;:::....-___"!""'_"'!""'... 

." ..........f .tlll ....-----.......--........IWoill5--__-.._'lJII 
\1.,.. I•••n•••f C41." _______....1.1......___1"""'"1.... , ... 

c........,.....,......, ............ ~...... 

.......,........, .,....., ....... IM ......... ~, 


,... blk Iron 

~r-.-----------------

". ,........... " ...f ...,.......... ~.":".-'""""'~r':?~~...~~. 

i ••'" ~......... 


ell 	PUMP INSTALLATION
C,."I.., .... eM .... of ...... ____________________
... I'I"',~.....~_;.'_:""""~~..... 
T". .,,-,-----------C.-Itr ., Ift"otl.d pump ----;-:-~~~T,~":!;t''_I'!t:~m 
I>IPtta" ..... ,...1Mftf It., Oot, .f ,ump iR.toHotiCln-----.......- ........;..----""'f!IIP..... 

.' 

" 

, ! 

. . 
.---~....:...-.~.... ~.- ...:...:.....:.......--'----.;.,--~ 


..; . ..' 
, r 	 •ft In r; 

Dewey-Burdock TR 
December 2013

 
2.2-B-56

 
Appendix 2.2-B



---

10f2 
OWM-50 

NOTICE OF WELL CONSTRUCTION 

(J' WELL CONSTRUCTION 

Location of ••U,_N.,;.E=--_1/4 H[ 114 ____ S.ction __........:"Jc..:0c:---.___ TOwn,hip_(::·:.-__ Ronoe 


TAu,..., 

Pur po •• of w." _..::(\..;bTi~~t~>r.".Vo-;L'T::i~t~i.~n~fl=:=-::,=:_::_:::=-=..,-;:-:~~=::T""

-1'§.fL..__ ft. 

'"0"'''' Ie. tr'•..,..II, ....;..tcIjlOI. '"0.." ...1••tll.,S 
WELL lOG 

'".,.rl tIP t. '!!! ,II ,.., o.'C"'1I'!~.!!.J!I~_a 

O-lJ70 B I~' sh 

I)."", 10 I., 0' _oft, , ..fllt ... , ctlll/.f., ______......llL___ fl. 

D.,'II t. "."c .01., IUI' __ ..•_____ II;LI h.d. __ 

1120- 490 

q90->85 -LUi..____ ft. 

)8~_-:61_~_ GY.:9"_(. I·d.~ ~ rn «:!.~_I_ 
tOllllf ,nlOrlnOI.oni'lI II" 'PM. lit,•• 0".....,...........-t, '"n,,'11 H' 


~!2:_?i~ ~_~·-:~!_~.I_!s !. "'0....' .... 'e.. 'Of ,,'HIICIIOII ca • .,.. 0'" .""oc. co...... I' ~.••". 
_~.~-6~O ~}~~fL ~ 1'!i.t __ 

4" bH. i I"PIl IO(.'/f t 
6<)0-73, w/rd l.. \lwbrn 550 w/brn-9\' cl'.t 

135" nS.. TTl l. yw-urn ',!, 

!Iv••" ""0''''0''.'''''' .....,IU ••10...110_ ....111 .f .cr.............,"'..

01 co••"•• d.O"".,., 01'1. l.", ., ....... or CAttM....U.'4If'."', 


----rlt'"'.=cili",,", it...,. tMca It ......--- 
Silver Kina Mines. Int. 

H.... • f IWIIII ... C,"',ac'" 

(2) 	 PUMP INSTALLATION 
ComllOn, nome unci ,Ize of ",lftp _______________________ HP. _________ 

T~. 0' P""'P _____________. 	 .~__ G.P.M. 

Depth 01 PUI'I'P plouln,nt _______ft., O(lle of pump '""nllotlon - ___~__ ._---_._---
(3) 	WATER SURFACE MEASURING TUBE 

On to"" w..., on oir-tight ...,••uffoct "'.Olurln, tube I, reQUit.dl $ •• S.elion 46.408 of c"opt., 46.4. MINIMUM 

WEt..L CONSTRUCTION STANOAitOS. 


'"Ollt uoet v.rtleal lenGth of MOt., .ufloe. rnla')urino tub•• when inlfall.d _____ ft., tub. dlom.ter ____, 

tub. mOf.riol __________ 

Dewey-Burdock TR 
December 2013

 
2.2-B-57

 
Appendix 2.2-B

http:reQUit.dl
http:reQUit.dl


Hydro 10622 DWP1-52 	 2of2 

NOTICE OF WELL CONSTRUCTION 

Loeation of ••II. __ NE__ 1I4 __H_E_ II.. ___ S.ction_,__2_0___ TClwnlhiP __6_S___ Rong. _R_' ___ 

Well owner TennC~'!iee Vu llcy A,:!.tnori tl' 

CNtlllt' 


WELL lOG 

_Q:.~o 
Fa" Rh'cr 

1;20-500 1~_",21,5.1,~_~ & S<, .___ ft. 
110.... of prod..c,... o""if.r (I' "now.. '. 

'toto' 'un, ., d.11I liol. ______._ SaO 
._.5..004,580 Gy. rd , tn S~ w/yy & ___.2~,___ft. 

D.p'~ t. 110110411 .r CO••II,'brn cI s t -----..-

Co..... 'ltfor."'OIl"" ,,,••,.,....,_ .".............. "''''', '",'',,. N'
11i""'.'u, .fC., tot ""IIC'i"" eo."'. end lu,ten c.""" If ...... 

,." 	blJ... iron 10!: If t 

Sern. ,,,'ot"''',.II' '" ,,,....... ".'0. _"•• "'n.'" of su.,............. 

• , c.0'''1. d ...... t., ........... f I~r••" or ".Ift, ",'.ratl.M. 


If ofl...in, ..oil, fI•••f c......,••••I1 __....:;.:;N:..;;t.______ ........ 


(2) 	 PUMP INSTALLATION 
ComPO'" nom. ond til' of """', ____, _________________ HP. 

TnJ. of pump _________ Capocity 0' inatolled pump ______ ,____ O.P.M. 

Depth 01 pump plocem,n' _______~ft • Dote 0' pump ,"stollation _____. 

(3) 	WATER SURFACE MEASURING TUB£ 

On IIC1me WI'", on air-tith' wot., l\lfrOCe "'eo.urin, lUbe i. r.quired. 5 •• Section 46."08 of Chop'e, 4&.4. MINIMUM 
WELL CONSTRUCTION STANDARDS. 

Show Illiocr ver'ica' length 0' WIll'.' lur10c. m.o,,,,il\9 tube. whe" in.toltect _____"-. tub« diom,'., ____ 
tub. mof.rlol _________ 

-.~-. \. 

-
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___ _ 

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

--

t. 	1.oft JA 
Hydro 10623 

NOTICE Of w"J CONSTRUCTiON 
...-'2 .~ '.
"..,7 ( j' ;Z~A t " : 


Ul Wl!LL CoNSTRUCTION 
 Custer 
l OCQtlon. Q, W'I'r ___ hE II"... ___ tH 1/4 S"'.0:'1 ______i. ._._ To"nshlp_c£'S___ Hon" RI 

W.II ..n., Tenne~ ..ce lid I h·~uthor i U',....) 

00" .,11 clrllill, compl"eef 

WELL &.08 

L'I'" flI.f." I., III f., DHcrl",,1I 'L!!I_"__ O.p.1I •• 1.,., ...., ,rw'oMi", ..uif.,____....~:;..:O""3'______._..~ 
O'P'I ., .,.hJ "01" I,...: _. ________.....}<-".;-;.;.;;2~___~1Q·.t.20 Blk sh --_... 
N._ If ""wc>,", """" CI' ........,._F:....a:..:.,.1....1...;R;.;..;...Iv=.;e::.;'=---_____ 


~!Q.-2-0~ .. 18 qy c ht , 5'.> - 'f•••1 • .,,11 ., ,rill M" _.____........___ .~~:;:8.;::O______ .. 
(.55~OO·S80 '.I. rd , tn W/9Y 0.,'1 't ,., •••• t , ...... ________51/1.:0:::.3......____... 

brn clst 
--- .-1---, --  1:ItIIInI1Mt,•••••",... '10••,.................................'P ... 


• 1......'...c..... " ...uctlM c.......... _'MIl _"".. ..... . .'.
"---
---	 1t" blk iron 10llft 

--_._--	 ----- " ....11 ,",-,••11./1' III tI•••,.ee ..............".f __ ....... NItIa 

.t CI.........",.tt, .... 1I.....f ...._., ..... torf........


--'-	 -- 
.._

-~.-

I' •-	 I•• ,It."', ••11. f .....f u ..........__...;NA;:.;._____~: 
-
iUWl ..... " ......... Ii ...iiIiif 

Silver KI n9 Hines t tnc. 
d I~•• 

..._ .f " ...... 'Mf'''' 
CZ) 	 PUMP INSTALLATION 

eOM""" MtM .... lIn" ,... ----.---------------HII!---_--__l , 
T,.,. .•f 'UIllP___________ Co,aclt, .f 'n.'oll,1f pump ~----------- .....M.; 

. .Otpftt .. !MIMI ........ 	 f." Dot' .f pump tnlrolto'ion _________________, . 


tal 	WATER SURFACE MEASURING TUBE 

"l'f' 

--_..__......._-_....... 
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___________________ ___ 

Hydro ID631 
SOUTH DAKOTA WATER WELL COMPLETION DI:DnDT 

I I 
PI... 11IIfk WIIlIotBlion with an "X" -+- -+-

1 I WELL lOG: w E 
fORMADDNI I 

Wan Complatien Dlt. -+--+
)C I I 
1.....1----1 Mil. --.....,-.1~ 

o 8usinas 0 Teat Holes 

o lnatitutiollal 0 MllAitoring WID 

STAnCWAnR.~.'~._~~_____________________nla, 

_...lIoo~~......,~~LW""'lii+-_--.........------~ "fhMillll: clOlld in pIUIUI. ____________________ PSl 

Plastic o Oth.r GPM flow thmulJh ________________ inch pipe 

If otItIf ducribe CanIrD'..1I by 0 Valve 0 Reducers 0 Other _______ 

~T 
LBlfT 

IJfAMfTERs: IN 

fRDM 

b FT 
TO

70 fT 
Ha~rnR
"J IN 

lWuc.d flawrlle __~_____________GPM 

Can WIll be CGIllpIeteIy shut .,1_______________ 
LIm IN FT FT IN 

LBlFT .. FT FT IN 
WEU TEST DATA: 

----------------------------------~D ~~dGIIDUT1. DATA o Bailed

C\M ~sms ~-r,gal ~fl~t 
1b./gll __ 11. ___.1 PumpiRg lml Belew lind SUlfk' 

_____ft. Aft,r ___~~~~~~c=~~----____------- 

_____It. After Nra. pu~P..~~,.,;.;..._~~GI'M 

~==:;~====:::O==::::==========::====1~lf~::p~m:t:~:ld~.~~~na~========~!t! 
~~~__"-·-.---M.ln~~d-Ll{)~~----- FEET ~REMARKS 

~.i~~ 

WAS APACUR OR 

• so. whllll1lllri..?...1;~ItH~~~~~~~_'~~L-
Dncribe,lCbJ1lj and laclli...?_____________ 

DlSllfEcnOI: w.. wtl1lhillftctect.... 
~s.Kaw. 
_NO. Why Nat? 

.' 
" 
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1 of 1:1
Hydro 10657 

NOTICE OF WELL CONSTRUCTION 
-7 /'1:;nee'? (je',

", 
t fS> 

WELL CONSTRUCTION CUSTER 

Lor;ation of .,"._N:.;,;.),J~1/4 .......;N..;.;t:...-_1I4 ____ 5.'''0"__'..(:......__ To",nltIlP__6.:;...S___ Ron,___'.;.,.(_~ 


Tennessee Valley Aull:!~,_____.
W.II OWII.' 

(N....' 

.,....., dtlllfII comp..t.cI_.....;:8:...~...:.1=-8_·8=-'.:.....-__ P.,fpO•• of ••11_ -0r.b~'iiiii;;;;i{;;0i;niea;iiii"'M;1_itrlii;iiliiiir""!"!l 
WE'LL LOG 

Ie .... o.scro ,_ .f.. , 
De,,, t••t..., ••f" I..... _______;...-...;.::::..::...;:...-__Blk sh 

Ut 9Y cl st , is Ho_.f " .....c.". IllIit",., ...-.,-.-::;;.;;.;;;;;;..:------""!"---4'tJO-500 T,"' ........f _.____.___~:.;:;..____.~
"III ..... 
Gy 	 , rd-brn 55 0.,.. " ••rt•••t --------.:..1:...----.....c...... 

550-S80 'y wht .Itst w/gy-gn elst 
t orng , yw-6rn , Cetint ,..,....... '" ...., ...................................

sao-59S ..i.....'. "Co.'" .,..,et.................f__..... ..... ' 

It" 	bUt I ron 10"ft 

yw'ss 6""''' I",.''''.'....·.......,.. .......................... ...... 

• f c....., .i....'.' .... II....f .u••• ., _.... .............. ", 


, .' ......~:IW' ....... 


, rd 55 
open hole 1IS-~; 

" • f .......... fl•••f .....,........ __...M__~___ 

. '. 

2) 	PUMP INSTAlLATION 
c..,..,., ..1H aM ........... -------------_____ ttilll____~-....,.~rall. 

T.,. ., ,....,____________ CClf/OClty of tn.folled pum, '.___________ ..... ....,:...~ ~ 

.,...,.. ..... .......,., I 	 f'" Do.. of PUlllp In_IaIlOIiOft _______--.'___-:--_~~...I~~ 


B) 	WATER SURFAct: MEASURING TueE 

,~. . .... 
I 
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l 

Hydro ID662 1 of 1 

~ ('I U 1(;:" .~ I (' /"J r ; l .... , r,~' ~t" .;' 

P~4""~; ,Au.'.'": t 
1... r 

, , -~~.--.. ----". 
______ tt, 

. -_._" 
'35-20;; 

205-280 
 , 

.280-305 jGray t. Green t1udst~ 141' Steel (a:.1n.9 


)05-)35 i Gray Sands lc.n.' __,__ I 


fiB I:l rown-G ray' Muc s. t.o ne »
)35-400 \lray San(!!. t()fH~,_ 


J L~ 400-665 Gray, Brown & Grcvn Mudstones 
" \ 1 

"8 Red-a rown' Sands tont! ·.k'.... ,"'0"'''''",,, In tho "0(' .. '.....11••••".t~ It .cr..........., 
" 665.:l80 ind Gray (,. Green (..L4:tstb/\!!!'· .... 4 .....11' Mil ."'~., "'.,,. Ir 1\4t."'. ,.r',mfl.M. 

~lack Shale & Gray-G.. reen
?80-~O __ C IjlYif9ne- Torc;h Slotted 666-780 


.__ .~O.::~~_ " Red SjIt5tonE: .•Hud~t..Qne 


~1'..Jt /' 

... '" - 's" 

/" 

,1 11 , .... ,'" co...,I.,." ••,. ---_....,...''', flo••f4,.-- " 
',rJ., S i Iver King Ii i ncs. I nCo • 

.. , ... -NO'';'-; .,Orill·,... e."'.,-'-.-c,:-.-,-

(2) PUMP INSTALLATION 

_ft. Dote (I' purnl' Installation 

(3) WI\T E R SURfACE totE ASURING TUBiE 

On sam. w.II, on o,,-"t'" wotlf' surfoce' ""olurin, rub. II requl"" S., S.ellon 46408 0' CllODter 46.4, MINIMUM 
WELL CONSTRUCTION STANDARDS. 

Show noc' Yf"icOI "RO,II of wofer $urf.)ce "",o.uring tube. when 'Ilslolled ___._ ~ _". tub, diorn.ter ~__, 

'ub' MOTe'lol __________ 
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< , 

1 of 1Hydro 10663 

I.<:1i:[ .. '" L '~. \ ,<)f'.. 

~ 

it~nr"·~'-'{:l· 
---~-{~·o~iJ· 

1_'",li, C. I:L:x "j, Ed<H":'Hll. 
'  . fAif~·.,i, 

:.()uth Dai<.,){8 

1::: 

WE. L LO(. 

4;" S<..ht.·dual 40 Black Iron 

• .,••~ .ntof"'<I"O" I.. , ....It"~. ".10...... ,...,,,, .f .cr.... H_ ..,_ 
Of <oa."•• <I .........' On" e,ft4 .f '"..ft''' c.alfl, .aU."..,••n11. 

Open Hole 504·S50 

es" .. ,..........u. "0. (I' COlllplaf." ••u_--:.:..::..,t:..,.:......._4.c..;:.O___ ...... 


Silver King Mine$, Inc. 
~H.;';. -.,or....... Ca"'-:.'-M-"-r--------

(2) 	 PUMP INSTAl.LATlON 
.__. _____ HP _________.~.._,~.COlflpony nome end IiI. of pump ____.. 


Tjp, of pump ________,__. __..__,,_ Copoe.t, of ttl"olled pump _____.' 
 G.P.M. 

. ft • 001(' of PUlftp .n"ollofjon 

(3) WArER SURFACE MEASURING TUSE 

On 10m. "'.," on aIr -tittlf wOflf' .ur'(\( r "'eoo\lrln, tub. I' r'Qulr.d l S•• S'CfIO~ 46.408 of Chap'" 48.... MINIM 

WELL CONSTRUCTION STANOA"OS. 


~how .~oc' ve,ficol lenott. of water surface rn'o,uI'UIQ t<lbe. "I\en "'510Ile4._____tt., tUIl. diom.,.r _____• 


~ube !""Ioter '0' 
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'" 	 1 of 1 
Hydro 10664 

.. I 	 Tt,!.I!!.~>~ '2...L:': .b, ll (. 0 /~l; !!!\J r.i. •1< L 'p~.),1< t<9... __L<i:tr!'\'·'.r) ~.... _.?~l:!.h Oako.l-I!._ 
tl!o.t\it'''tJ 	 (A44..... 

11 - - .__ Purpan III "'d. Cb~ at" va t ion 
-- -li07i'.it:e:ir; ',lIflOfi• ..;; .. 7, ....,.......f'lOI......, 


\. 	 P,o'" f., It.he. _01.,. '_"1 _____,,_ 
lI.m. o· "r_c'~. nUII.rt.' ......~J __ ._r.aJJ,_.!l Ly.er_.____

20 4 2 f)O :>ark. Gray Sha 1" .._____ ft. ,.•••• t.pt~ vI .,.11 lUll•• __-----169_ 
) . 	 Gray SandstOIlE wflX:

250-36l1 
Me:j. G::4y.. .::..lay~r.ane_J.. Oeplh 10 """0" 0' (0',", ..___ill___ _ft,
Lt. Gray Siltstone 

c.,...., ""PIIIC;'"'' In ,,,•• ,on H .... • ~... I ...... ".1, .................' 

",OMU.r, lie" ....' ....... "". co......~o ,,,,'ClC. COl."". If .... . 


4}" St:hcdual 40 aled. I ron 

~ct••n J".o,rnC'horH'n ,ft•••.". &.'OlJ .,.....,..f" _, _er......... Nt... 

of cO'ln.~ d,.......' on. *1f'~4 .f 'C"••~ .r U ..., ••',.""..... , 


Open Hole 315-360 

Silver King Mines, In~. 
- . ;;o"'''.-;;'6#ilii·... C.nftec,... 

(2) 	 PUMP INSTALLATION 

CI)l1\I)OI'IY nomt' ond sit. 0' pump ___ 


...._._G.P,M. 

(3) WAlER SURFACE MEASURING lUBE 

On .ome Willi on 0"-"01'1' WOf., .urfQc.., mealur'", tube .s reQu.,ed' St. Seella" 46.408 oi Cllopte' 46.4, UINIU 
WELL CONSTRUCTION 5TANO'''DS. 
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" (~I i J 	 lof2 v,. ...
Hydro 10668 

NOTICE OJ:' 'NELL CONSTRUCTION 

~ona._I-"E___ 

'NtH f).fUlI _ l.wun:-u.tu:. Y~y -AlLtDQr !1.y-_- _8Qx_.~.9_~__ Edg~.lIl2!1lfJQ!lJ.!!_Q~!~QH______~(....-'·1....... ' 

OGI...til r1, ,".... '11 (Of'I\OltI.iS _ I .., I - 77 ____ Pur pc.. 0' ••11 . _!es t ~ Oewa t er i"9,__~__

1iU."'••iC~t" • ..,(ftft.MUNC..., .,.".Hftftli......" 

WELl.. LOG 

~!.'...!!L!!..'.!.t ... tM' t _~,.!f!!!~1!!....._ Pt., .. 'a •••• f "",., •••dIo<,fte """a, 280 I 480 tt. 

.____ tt. ~ 0 - IS Alluvium' brn sh r ••'" t ••,.,., wol•• "'" _ _•• _ F' OI! I"9 


15 .. 2"'0 -"Dkgy fissile 50h - pl ••_t,~, .....".,j,........ ,F:-!).L River, Lakot • 
..0 .... 

-	 1.", f." ••, .,,11 ".1. _ --...s.z!t___._."... __~_~__ It.~240 - 340 Ok 9Y sh, md gy elIOt 
~__ ft. 

u 0.1"" f •••,,,....f "e"111 ...___...;480=:......___ ---------r- ".
) .. 0 	.. )65 ftd 9'y-gn cI S t - (0.''', .~,.r••t,o.. ·11'I ,lit .,........................ __.IGIIII" ....
365 	 .. 420 Wh-tt 9Y "tSl-vfgrss-, 	 41·."'•••,•••C...... """ct_ " .......... Mr,........... if .....
-- '----. .- -
420 	 .. ....S Lt 9n " 91 c: lst Schedu'. itO elk Iron 10" diameter

---'---- .--	 o - 280
44S 	 .. 475 ItA w/tr h 9Y " brn vf-fgrss 335 - 480 


- 485 Gy fgrss
"15 
4aS - SOO ItA w/brn mds t 

'v.ft ..., ............ 1ft ,....._ ..................111 ., _'"' ......_
'0 .. 560 Pk " org calc cem vf9 r ...;:... --., •. _ •• " .... 'M .f M',," .. "'"" ,............... . 

560 .. 574 Lt -dk 9Y mds t Johnson Ve' 1 Ser••n Stalnles, Stell .030 slot liz. 
10" dla. 280 - 335 _ ... _._. .- 8" d' _ 1480 .. SSS 

-	 It. ,....." ....., ,,•• or c ..... , ......" lS _ ..... 

An........., i' _'. wee••• ~..... 


t!'l PUMP INSTALLATION 
C""'~"Y ftO_ and lilt of """'" 'PJonllt!!.. ~_p.1~..l.it!_~~~.. _____•____- "P SO 

______ 011 .... T~. of """'P submers Ib'. coPOe," ot 1""011111 PllmO lOO 
OllPll\of pump ()IQcement 4S5 "'t. 001.0' PII...-" '''.'Q''O·'OII".-Jeb_~_J.OJ, 1!J1L __..______ 

0' WATER SURFACE MEASURING TUBE 

Oft '0",.. ..II. 01'1 .r-t."" wot., tur'o,e IftIOIU'''', tube II r.qlli~.d· Sit SectiOn 4. 408 of e......' .... 4. fII........ 
WE'lL. CONSTNUCTION STANO.NDS. 

s,._ 	'IOC' ~."icol ..".tft of ....,., IUlfa,. "'.,nu,,"O tur-., .." .... ,nlloll('4 _.__,".~_'t. tutlt dflillfte"" ____ 

lutle mol'rlOI _ 
,r 

" 
, 

I ~I " forw.rd Drilling Co., \~t \. ..... if ....... 1...........11 Ciiii_•• 
t·" .' 
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Hydro 10668 2012 
36 

GENERALI ZED CASING -10" BLACK STEEL 
GEOLOGIC 
SECTION DEPTH 

(FEET) 
o 

== SKULL CR CEMENT 100 
~ FM. (SHALE) 

GROUT 

STAINLESS STEEL 
SCREEN. SLOT 30 

GRAVEL PACK 300 

400 

EOUCERLAKOTA 

FM. 


500 

600 

Source: Analysis of Aquifer Tests Conducted at the Proposed 
Burdock Uranium Mine Site, Burdock, South Dakota, 

WR-28-1-520-109, TVA, Boggs and Jenkins, May 1980. 

Figure 2 : Burdock Well Profi Ie 
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'. , 1 bf 1 '<,'' J I 
Hydro 10669 

£ 1 ~,_ -;onQ" ____ 

~Jjt_____tt 

~r~n!(ei',t!H:r~9 ~ha1 e o.~u 10 "Cltl~ w.,t., Inol __ . ___ -~,-, "j}:_?5 
lakotaCray Sha 1 e ... ' .... 0' 1><_(;"', OGw,f"I,' .."••,,1_- --- '-----~--.-2)~2JS - '-. - .',- SSOAA wi th It. r.r~y s.ands~~,.pt~.f dr,lI ...,,--,,-,---, ------""'----- II 

235-l65 ~ I I tHone to9ro,.;n""RU<Jslo[le "WTtlrtr i~~ 11\ '0 "Uo... f co.,''. ----.::-....:....---------. , , .--___ft 
265-335 Sandstone.' Gray,-G.!£!n tiludslone 

Gray Sha 1 e &. Sailds tone-Cot.". ,"'.'IIIoli.,,"" ,It••poce 100'•••!Iit" .............'til'. '.....11. ,., 
,JJ~:}??', S i 1tSl{We "''''''It, "c., fe, "'"111"'" co••,.. .... OIl'''U ........ If ...... 

)55~370 Tan-Gray Si'[~tone.__ 

370-390 Cr!)~ &. Creen Sha 1 e It!" B1ac:.k Iron Sc.hedual 40 

",),0-"95 Dark Brown Mudstone 

lt05-it40 

440-!t75 

Lt, Green Clay~ton~-Sjltstone
$C,Hn '"'0''''11''0''' ,,, ,,,•• II0CO _"n ."." Ittll,tll .t ac......... MtfIoa 

Wh I"te, S i Its tone. Sand!> tl'!hf)ll.·"I ........t., Olt. ""II .f u ...." or coa.e, II."Of'llt4_. 

:

!t7.5-:~$ 
48~-,.95 

4~S-S'9 

Green Mudstone 
.m ,_~,_, 

Tan Mudstone-Siltstone 
Gray sandstone.aS rown 
.., _P'lU.~tlQn!.. 

()pen Hole 510-5S0 

I' « 'I.........11. fl... of (0"'101.'" ...11 es t • ~3....5,--_ ..... 

12) PUMP INSTALLATION 
_ ____.., ____ ._.•_--~__ HP ________-ICompon, qam. ond ,III 0' pulftO _-__ 

_____ G.P.M.T1JI1 flf ,UIllP 

Oel)th of pUlllP plocem,,,t _____ ...~rt.. Do'. of pump 10$'0;10"0". _,______ 

(31 WATER SURfACE MEASURING TUBE 

0" som. _II. an Oit-li"" wo•., IU"OCI' ,",o,"rl", tub, il rtelUif.d' S .. S.e"01'l46.408 of enollttl, 46.4. MINIM 
WELL CO,.STRUcriON STANOA"OS. 

SflOW UOCf vlr'ic:oll.notll 0' ..af" surfoc. m.asurlnQ tubl, .h," Installed ________ ,t., fub. diam,,., ____ 
fub. 'I"".,IQI __,,_______ 

"'...... f ....".. ,nn.II",••" C.ftl ... C";::.,~------· 

Dewey-Burdock TR 
December 2013

 
2.2-B-67

 
Appendix 2.2-B



1 011 
Hydro 10670 

d:L:'" CON~TRUCTION 

fl·lr.t.:~St}#: ...·01."',,1' 0, Oox 49. £dse'lont. Suuth Dakota 
- "(-to.....) -. -_. --'--'AH',,,,---.--------. 

(..1:',• .,.n ",il. . ;, C.~·N)I.f<1t' ._~l2.:.Z!L____ Purpou of ",ell. _Ob~Hrv.l,lllQJL_____ . I.... III ttl r)
~flrtl'4t~."."'''''''... vt'" .• If 

WEI.. ... LOG 

2S0-26( 


260"}55 r"YI'CI,ay,~~9n~S·1 .__ 

t. uraY-Wlll te I tstona.,.", !"fo'''O'''~'I'' ,,, • ."au .......... Il.......11', ....1It.1'""••• ,., 


).5~:F~, Ii rf~Y C1lYS tone _ .""'''''.•,C.,'" "'"IIC I.... cat.,.. 0114 IV"Oce _ ....... v.... 


._ 375-390 ray & Green Shall' 

40 8\ec.k Iron


390-395 

. - 'e'.... ,,,'O, ....,,Q~, I" lit. oP." ".1...........",tlo ., ee•••ft ...... M'_ 

01 CO"",. '''0.... ' .. '"•••"" .f U'"I''' CAli... , • ." ......... . 


Open Hole 377 -395 

I, qft•• ,,,, ...11, 't•••f u ....I.t.....I1 __<_I______ e..... 

C21 PUMP INSTALLATION 
ComPO"Y 110m" and ti:1e of pump _____•._, ___~ ________.________ HP. _________-1 

T". 0' pump ________________ ,oPOC"Y 01 ,n'tolled pump ____.__________~_ GP.... 

Ol!llth of PUMP plllt,m,nt _~______." • 00" of pump 1I>5toIl0"0" .__ ._ 

(3) WATER SURFACE MEASURING TUBE 

On lOll'll! wd, 0" air -tight water Iur'oct! ",.o,urin, ""b, I, reqUired' Stt Section 48.408 of ChOo'" 48.4, t.tIl"IMUII 

WELL CO,.STRUCTION STANDA..DS. 


SlIow tJlO;:' verticol "l'Ig.I'I of wot.r ,urfon mtotutlng ,ube, ",lien ,n"Olled _____ ft.. tube diom.", _____ 


'Ubi meterlol _______ . 

Dewey-Burdock TR 
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Hydro 10 671 	 10f1 

.. :) .. !,~ ______-'_f'~~:t!- !.~ l '::-':"J~t=--_~.'-::t_ 
1'r.IIhof' 

WELL LOG 

... _ ..._____.__ ft. 

____n, 

26Q-295 

29S·:H>~ 

300·33) 

33')-350 	 4t" Sc;hedui) J 40 81ac. ... Iron 

Se'.... ,",.....ot .... • ,,, , ....,.c..., ... '" ."•• I."" .. 'f ute........,_ 
•• COt."•• oj ..."'•••• 0'" t .... of tCt••" .r coe,.. , ....f.""'"'... 

Open Hole 300-350 

S i I ver K1"9 H' nell r Inc. 
--_.....-.__...~.- "a... 0'OI' .... -...-.-=c;:-.,,--',-,.--ct=-.-,----- 

(2) 	 PUMP INSTALLATION 
Compony lIamt ond "Zf ot pump _____________ •._ ... _____~____.__ MP 

u} 	 WATER SURFACE MEASURING TUBE 

On ,am. _Ife on o.,-,.otl, woter ,urfoc>t mloeurin, lub' " r'Q.tir.d. S•• Slet,on 46.408 of CtIOpter "8.., ,-.HIM 

WELL CONSTRUCTION STANDARDS. 


SlIow ...ac' 'It',ical l.n9t" of -..oter .u"oe. rneolur-ing 'ube. wh.n ,,,,tOiled ____._fr. 'ubi dtCm.", ___~ 


tubl!' "'01'''01 

1918 

. ; .', • L lh 11.1 j,., 
•.~ "rt rs COI.H.: .' ~ 
•u·;,. . 1(, tr'!. ::; l) • ._/ 

'II'; /'.. .'_'w ~ 

Dewey-Burdock TR 
December 2013

 
2.2-B-69

 
Appendix 2.2-B



.' , 

1 of 1Hydro 10673 

___ :l I'", ! ___ "_ 

,i' 1 t)"~H _q_~~"'l)ne.?~tL(:_ Yi'.;_I~L!~~d ·\()!.bL_! !...~!_J!!0~..L.J~~~.!!.t..L. <;C)ut h"p_~k~~~_ ----I 
(~O"'. , 4f.',,,) 

(>0:...-:lI !fflU.rH,j (omp'.t,o __l_l.:kl§_____ Pur~o., 0' ....I1~;~£!~Jj~----------=r_."'""-____1
(;,0"'.. ' .(.,.....".", .. ""OC..............",.,.••,_., 

WELL LOG 

~!-'-'. !.!L.f!..~__~!C~'!!'.:'_'l . .'.!L!' _ _ I),,,,,, '0 '0" 0' ""'.r I>fbdut.n. "11.1., 
, ' 0-260 _. park GrilY <;,t'a 1t' O_l>'~ '0 "0'.., "4"'" ,."., --~. ______.... ---_ ft 

22~8--0Q_:328S0CI' !''e-;'a~~-';h~l ~. ~ s~nQ~ -t,Q.W "0"'" 0' pr ..",..c.n, 0...·'.' (,f ........).J:.!~()':.i!.:!~slJ~_.____ 
rr T .. ,,,, " ...,. of ",,11 ~ol. ___...__._~Q.. ...______ ft. 

Stil.<l.1';.Q.r:l.c_~S.i.1 t.~..l....onG.p,t. to t .." ... 0' C"'''e ._~.__ .. _______ It, 

350·355 Brown Sh8~e 
tOI'''' '",o'...."..n·'" '''. Ipoet ..,....".. , ........., .'.... ItIIIfIi • ...' 


j~..-J:,l5. r., SilaJe & Sands~e ',G''''''' •• 'c.. '''' ,.Mllct,O" C......... 'lI,tU.U.'IIt," 111M. 

J95~Lt20 fraY-G reen Mud~ to 11 e.__ 
4," Sc.hedu8 I 40 Black Iron\.. .. 

'C'II" ."fo''''Ol'9"· I" , .... ,.co ..._ ,M. ,.."", .f ..,.... ....... lie,'" 

Of COI'''I. <I,.""t.' Oft" _..... of ......ft ... "'.,,,' '"',.,.1..... 

Open Hole 400-420 

.f II fl........It. II•• of u"'PletotCl ••11 __._____.. _ •.,. •• 


(2) PUMP INSTALLATION 
_______~.____....___.__ H.L,_________ 

T~p. of ,liMP ___~.________ _._._ Capac.'y of u'II'oll.d pump . _____....___ .....__ .. ____ a.p.M. 

o-p'lI of pump pIO(""I'I' ________ ft., 00'" of pump ,n$IQ!IOhOn •.•_.___ . 

(3. WATER SURFACE ~EASURING TUBE 

On nm, .1111 an 0If-t'9/1, wot. surfocII ,",oour'", tube It ',quir'd' S•• Settlon 46.408 of thop'er 48.4, MIH.1Iit 

WELL CONSTRUCTION STANDARDS. 


S"o,", "oct v.f'ical lenotll of wof,r surfoce rnoo'U''"Q tube, ..h .... ,"lIolI,d ______", tvb. diam.,., _____. 


fuD' rnof...OI 

---·'··---:N'"".=... .... PV""..... -:,,, """,."","',.'"!',."'.,,.,....,....'";'".c'.·--.""' , .. ",..... .... 
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1 of 1Hydro ID674 

NOTICE CF 'Ar.:LL CONSTRl'CTION 

,.. ___ ~'., .. '1''1 ,. . .. __ . ___ ~on;t' _.__,.___ 

.. e ')·lI/f·t!I •.• __ --.!..enrfle.~!-,_c__ !..<!I~cL..nu!.tt..!?!"~!.:_.Q.._-.EC!_)(__49L~~~JDt I_S()~t.'!...Q!.~~.l!..._
1.0_1 1Aiiii.. , 

{)ell! w"!' ..".IH'\I (.ornpl"ed __lJ.::';·Z~ ___ Pt.:rpou ot~.11 ..J:l_hS,e!v~t ion . - ...,.,.-,==='''=,..,..".----l 
(4~ ....lfiC, ''''.411..... ".__1. ""II.f~iOI.,f"' 

WELL LOG 

, '.,.l:.y.... r'f..!!..!!!·~I\":""::'::""h-=-=~o+,,·••t .... Dt ~ 0.,,,. ., tOil or ..",., ,'O"I.Il:'''' """or
range-&rown Qreathcrud 

'- 0·10 _..".... ,.~tl~.I£..- Otllt!!.o ItOtiC .."." I • .,.' --.. --.-~-..,-- ,. -'" _____• ft, 

Dark Gray-8 Jack Sha 1 e "I."., 0' O''''''<I~' .011",,(,1 _tWI .... , __.Lal..o.t 8____ ........-- 10-27c 

. AA' wILt .G;aa-sn t -stonell.' 6ora'II .r ...11 UI. ..__21L" 
 ft. 

270-280 andHOOI 0 r:?c ____ ft.haterfii<JGe ark Gray .rf~ ,. lIo,to.. 0' ca,,", ___.....u..L-__... 

280-390 
 Cnb. IIlUOSlanC.. Gra¥ &- ran Sandstone 

Da"k Brown 'H'uds tone e••,n, "'fo"".'·or·'" '"••,ac............ h ........, ...iIM. I"",," ..,. 
_ ,J9Q.-4JQ. w/Gr-=en -Gra)! C 1 8¥.s.t.coe fl.",,,.,. ,,~. tOf' .,..41.,cfl," cell", 0"011 ."rfou c...... If ...., 

Green w/Browo £ Gr~4)0:,455. · .. k B _"I; lay~ 4!" Schedua I 40 8' ac;k I ron
Dar rown-vray Mu stone,


455-470 tcl..~JL.Gr.een. Cl.sl¥5JJlD.C; Tan Sands tone 

Green Cl'Y$tonc wlWhlte


1,7.0-500 .U. ril') SlltHOI1~:-..5.J.ndstont!
Gray-5rown Mudstone


500-525 w/Te.f'I SlodHonc _

Gray Sandstone w/Gray. Set.,. '"'0'_''0''' '" '"...O'C, "'IOW ,II.......'".t ",_ ........, ... 


~2_5-S70 .8"own Mudli tone of c...·"•. 4, .....'., 0'" .,,," .f ",.... ~ caei••••'f......"". 

Open Hole 525-570 

I' • flow,,,••"'. fl•••f cOI'II.,•••d ...11 __e;;;.s;;,.t;;;..:;..'_3-.5_ ....... 

_____,. ____ i,Lver ...~ L"Ji..H,;;.i;...;n.;;..e=:s;;;...L,-,-I-,n_c~.___•_____

H.", .r OI',n,... t ....,..... 

(2} PUMP INSTALLATION 
____ HP ___________ 

Company nome and IiIe of pump 

T~. of pump __________ _________ GPM. _ COPQCII~ 0' ,nstolle1 pump _____ 

Dep,n of DUmp ploclmen, _______ fl • Oct, 0' pump .nSfoliOllotl ~__ 

(3' WATER SURFACE MEASURING TU8E 

On scme well. on Ot,-tith' .0'. Iur'GeI' ",eoeurin, tube " required' See Section 46408 of Chopte' .8,., MINIM 
WELL COl'(STRUCT'ON 5'.",0."05. 

ShoW e)lOC' "".ieollengfll of wat.r furfoCl meatur'." 'ube. when ,tttfOllecf _.._ft. tubl diGm.'e' ____ 

'ul>l 11\0"',01 ~•. _ 

Dewey-Burdock TR 
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Hydro ID676 SOUTH DAKOTA WATER WELL COMPLmON REPORT 1 of 407-12 

i.oution N e. \II 'W \4 SIc 3'1 Twp t.a~ HI 1s: W.II Own.r: f\»~~ 
County 	 Narth Busineu Naml: ~A
Uxhr 	 I I 

.._~~~L~
Pi.... milt WID Iocltion willi III ..X'. -+--+
~~ - IO~iliSl"i.,-t I I WELL LOG: DEPTH 


FORMATION FROM TO
LJ. "'"1.. '18 1133 
W 

I I 
E 


~~ ..... lL_ .l.._' L,-.-. loc 

Well·Cempl.,iOll Dltl 	 J~-+""* -+
I I 

~Iac.( aOO1 }.. 1 Mil. ~I 

lOCAnOI: 

DitI•.1ICt fram neallli pot_al poIIuIien _ IlIJIfic tlnk. abIt'IIIontd wall.
Ie. lot .tc.,? ft•• (identify IGIII'CIJ. RECE" 1:U 


1'Xlll
PIIOPOIED US£: 	 lUI' " 

o DoI1I11ic/Stoct o Municipal o llusinl" o Tllttw.s 	 -.......,0 Q! N4TS 

o Irrillliolt o IntIIIItIiII o kllCitvliGnal Oil MoniIIIriftg well 	 PROOf :AM 

METHOD OF DIUlU.1: 
STATIC WATER llVEl il. ft,:r* Felt,+'/'1 ;rD.•:sA 
If 11owint: dOllll in poilU,. No+ &lt~ PSI 

WIIGOATA: o StI., 1I Plutic o Othll 
GPM flow thl'fHlllt inch pipl 

It oth.r dlscrille Pt~ 
ContrIJIfed by 0 VI'" o IfedtIcIrJ o M.r 


PIPEWEIGHT DIAMETEA 
 ~ TO ~HOLE~IAMETER R.Re.d Flowret. 	 GPM 
lIlFT ~ IN ~'J.l FT· 12\k FT e 2. IN 

CaR Will be CIIIIIpIIleIy milt in? 

lBIFT IN FT FT IN
<, WElL TEST DATA:LB/FT IN FT FT IN o PIIII'IIMd 

Dllenbt: ~1~~trJ ~\vGlIOU11la DATA II. BIiltd Yi1t.~ b§.,-,_
GI'8VITrPI 	 No.ofSacb Gl\1Ut Weit/K From:::A 


111.1111 ---t==IE o IJ1h,r 


111.1111 --l-ft~l Pumping ....1Belew Land SUrfIC' 
. T - ft. Aft. IIfs. puIIIptdD.scribe IJfllltinl pnICtdure T • Jt,M1@. P:P"'! GPM 

ft. After Hrs. pumped GPM 

If pum, imtilled. pump rite 	 SPM
SCREEI: 0 ~.. pip. II MlRufactcnd 


Dilmll. ~ IN lift"" la FEET .MAIIIS 


MlhIri.1 & '== 

¥&d\ O"'5t'~~ : 

. Slot Siz.O·Dla Set From l.;ah Flit to j :lY"2.. Fut 06-Gw"7(. 
Other informetion 

This Will was 4rilflll IIIIIftr lictnll If Catl{? 
WAS A PACIWI 01 SEAl. UIIOJ II YES 0 NO And Ibil ripen is till••Id ICCUrIS" 


If 10. whit lIIII.riel? .a t ~~l "f.. Drillinll fifmAMO,*"" ~~,....~ .lac. 

OIlCribe .......III'MIIGcIlion? AM"c.. ~~Llc... 
 Si'--7~,;!:~ J / n 

• /v1T-~O'SIIFECnOI: W.. wtll4isinfectl4 .... ~letion? 
__YES, Hew: 

S· II~ ~- J!L~... ure ~ W~ Ir: 
Labar.IOIY '1111 '0 for Wlttr ....JLND. My Not? Ne+ w 
quality ena.,. 	 , ,h"'_~ ..,. ~1a'" • I//-V/c;?0.8: 
~ ""e.-	 , 
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2of4 

BORINGlWELL CONSTRUCTION LOG 
~~ ~t~~~'7______________--__--_ ~NaEER 
PRD.ECT MAlE O!wey 8u!dodc Mon!!pr Well llIIf.d!d!oo DATl! DRIl.LED .-!!!912:£l!!fOi!!lU:7__________________ 

I.IlCATION 8y!dod!. South Dakota CAaGlYPEIDIAIETER 2"'Q SdItdu!t40 PVC 
IRJJIrIQIEJItCID ~4.:lI::25"iI..-!!lO:!:.lHSA~!.......______________ 8CIEEfI TYPE 2"ID Sc/!edul!40 PVC S!qtt!Id 0.010.,0.20 SII!cI SInd ........ IETHQD Continuous 
~~AnoN 

PACICING TYPE 
GMKrrTYPE __~~~~m~__________________ 

TOPOFCAIINB DEPJH TO WATER .....!.l1"".!!Oi!t-__________________ 

i.DGGEDBY CH GRDUNOWATERELEVAllON 

REIIMIC8 Well wu completed with .4" Pro Top 

MATERIAL DESCRIPTION §~ BORING ABANDONED 

2 
2 

3 

4 

11 

'2 

Dewey-Burdock TR 
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Hydro 10676 	 30f4 

CONSULTANTSAMERICAN RECE'''ED 	 • GEOTECHNICAL 
ENGINEERING 	 -MATERIALS 

• ENVIRONMENTALTESTING, INC. 	 JAM '52008 
WATER RIGHTS 

PROGRAM 


January 11,2008 


Mr. Ken Buhler 

Department ofEnvironment and NaturaJ Resources (DENR) 

Water Rights Division 

Joe Foss Building 

523 East Capitol 

Pierre, South Dakota 57501-3181 


Subject: 	 South Dakota Water WeJl Completion Reports 

Wells Installed for Powertech 

Burdock, South Dakota 

AETNo.18-02617 


Dear Mr. Buhler: 

Enclosed please imd the weJJ completion reports for five groundwater monitoring weJls, DB-GW675, DB
GW676. DB-GW677. DB-GW678 & DB-GW619 .The wells were completed to obtain information on the 
potentiaJ shaJ]ow groundwater impacts :from previous uranium mining within the project area prior to 
initiating new uranium production activities within the Dewey-Burdock, South Dakota area. Ifyou have 
any questions or need any additional information please contact me at (605) 388-0029. 

Sincerely. 

~.~RR 
Environmental Scientist 

Project Manager 


eLK 

attachments 

pc: Mr. Cory Foreman. RESPEC 

Y:\wpJ\EnyjI'OllJllelltal\Conespondenee\II.()2617 MW Compldion Rcpon.,.. 

This document shalll10l be rqxoduced. c"cept in full, without written approval of American En&inccrin& TestinS. Inc. 

1145 s:.- RIIIId • .RapId CIty,SD mN .~». Fa 105........ ·IIJWW~ 


Chanltasseo • Duluth • Mankato • Manhall • Jtoc:hester •St. Paul, MNJPierre • Rapid City •Sioux F1I15. SDILa Crouc • Wausau, WI 

AN AFFIRMATIVE ACTION AND EQUAL OPPORTUNITY EMPLOYER. 


Dewey-Burdock TR 
December 2013
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Hydro 10677 SOUTH DAKOTA WATER WELL COMPLETION REPORT 1 of"07.92 
.----------------~--------------~--------------------------~~---

locMn ~W 14 ~Y'I 14 Sec -i-Twp 1 ~ RtI I E!. Wen Owner: Rae « +'C.c..h _ 
County North 1Iusin.1I Nanle: :>........ _

&nR~~ I 1 Ad_as: ('is N.~~O ~.'u'h:..c._ 

PII... IIIIIt MfIlomion wiSh 1/1 "Y:' - + - - + - Hot ~. 6D ST?4f7; : 
~ ....\lIf.. O.31 I I WILL lOS: DEPTH 

W J----+----'----I E 
mRMATION FROM TO .....~ ..,3."* "'.,.." I I I 

-+--+
+1 1 

,..........---1 Mile --~,...., 


LOCADO.: 

Distlnce 'IUII'I lII_t poIentili pollution IGIII'CI ,..,ric tlllt. Ibllldoned well. 


fe.d lot. etc.I? h. rr.m lidentify SOUft.,. 

PIOPOSEO UI£: 
o DGllllSticJStock 0 Municipal 0 a.m... 0 Te.t HoIli 

o ,1I'ipIiaft 0 "lfrill 0 lllllitldill1ll IJ4 MGoitIKint well 

o D1htr 

HOlE DIAMETER~TP",J,.;; S~:). IN 

FT IN 
<\ 

FT IN 

Fl. til I"I hit 

Other infClnllllion _______________ 


..::===========;::;:=::;;=======:..1r------------------------------------This will WII driU...... licenSi #.......3(,L7LQ..J.~L_______ 

WAS A'AC...lEAl UHI? ."YES 0 NO And this flJIGI1 i. true ami accur.te. 

.." ~~ '- . ~ -" tho. whit MIttriII? .. 'IY-A-.~ Dritliot firm cz:="WI!) ~D4!"'" =r..,.,,"j 
_Oncrill_I_,*_IttI1_I_J,_nd_IocaIion_·_,_______ii_CJ;___--1 :JlIII1" "'/~ • ~,~/() A-

DIIIIFECnaI: W.. well di.infect"", ...etion? / ~..Jj .,, 
, 
""'\ 

.tvt!;".. .J,...r I .IMr6D._YES,1fow: ....... 

~ ......"Y lint t. far_ 
4.qlftlity IIII1ysia t~-::~·~ ~ 77-~~ 


.z;A.A~\i.u..:::lII!!!IIll~\JE.OiW'-_~----1 Dltt: II/vH'? 

Dewey-Burdock TR 
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BORINGlWELL CONSTRUCTION LOG 

PROJECTNUI&R -I.ll8:028I131i1~1!.!.7______ 8ORINGIWE1J. tiI....:R -""B-2IQB=GW817~=='-'-----~---
PROJECT__ Dl'!l!!y8urdocl! MpnIIorWd ......... OAlEDRIW!D _9J2Ml1~!.!.------------
LOCA1ION Bt!fdDc*. SO!4h Dtkp!a CASING 1\'PMlIAIE1IlR 2" !O ScI!Idu!! 40 PVC 

1Du:HlADRI.LIN81E1HOD -=r,,1.25"6lI..1Io! IIIC.___----, SCREEN TYPE 2" 10 Schedule 10rye SIaaId 0.01a' 
SAIM..ItG IIE11tOO -lI!conmucy_~____------ PAa<lNGTYPE #10-20 SiIca Send 

__________----- ~TYPEGROUND B.EYA11ON 
~lO~nR _9~.OO~__________________ 

lOPOF CASING 
~8V ~CH~_____________. GROUND Wo\TEA B..EVA1'1ON 
_ We!!" COft!!/!IIIIId _ ..." PfO Tep 

rMTERIAL DESCRIPTION 

IrUI, tan 

1 


2 CL 


3 

ILTV MND. tan 

5 

11 


12 


13 


14 


Dewey-Burdock TR 
December 2013
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Hydro 10677 	 3014 

CONSULTANTSAMERICAN RECEl'IEO • GEOTECHNICAl
ENGINEDfNG -MATERIALS 

• ENVIRONMENTALJAM \ 5tilTESTING, INC. 
WATER RIGHTS 

PROGRAM 

January 11, 2008 

Mr. Ken Buhler 

Department of Environment and Natural Resources (DENR) 

Water Rights Division 

Joe Foss Building 

523 East Capitol 

Pierre, South Dakota S7S01~318] 


Subject: 	 South Dakota Water Well Completion Reports 

Wells Installed for Powertech 

Burdock, South Dakota 

AETNa. 18-02617 


Dear Mr. Buhler: 

Enclosed please find the well completion reports for five groundwater monitoring weJJs, DB-GW675, DB
GW676. DB-GW677. DB-GW678 &: DB-GW619.The wells were completed to obtain information on the 
potential shallow groundwater impacts from previous uranium mining within the project area prior to 
initiating new uranium production activities within the Dewey-Burdock, South Dakota area. Ifyou have 
any questions or need any additional information p]ease contact me at (60S) 388-0029. 

Sincerely, 

~L2zRR 
Environmental Scientist 

Project Manager 


eLK 

attaclunents 

pc: Mr. Cory Foreman, RESPEC 

1'bis document slIalI not be reJlfOCluccd. except ia full, without writtell approval of American En&ineering Testing, Inc. 

1145 S-.........CIty,S» 5T7t2 .f85.J11.Otlt • 'uf05.lII-OI64 .~ 


Chanhassen· DuJulb • M~"kato • M.vsball • ~ • SI. Paul, MNJI'iem) • Rapid City • SiowI Falls, SDILa Crosse •Wausau. WI 

AN AFFIRMATIVE ACTION AND EQUAL OPPOJmJNlTY EMPLOYER.. 


Dewey-Burdock TR 
December 2013
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Hydro 10677 40f4 

DB-GW677 

Location south ofPutnam house 

Construction Details 

Total Depth 14.5' 

Screen Inverval 4.5 -14.5' 

Sand pack 3 14.5' 

Bentonite 1- 3' 

Cement 0-1' 

Water Level -9' below surface 

Lithology 

0-4ft med tan, sandy silt 

4-6ft sandy silt 

6 7.5 ft cobbles in silty sand" poorly sorted 

7.5-9ft tan, silty sand 

9 - 12.5 ft wet, tan, very fine grained sand 

12.5 -14.5 ft dark gray, fissile shale (Belle Fourche Fm) 

Dewey-Burdock TR 
December 2013
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Hydro 10678 1 Of"a1_92SOUTH DAKOTA WATER WELL COMPLETION REPORT 

I.ocItio~W ~~IIIStc_q_TWP 7$ JIg tE!. WI.Owner. f?g~~c..h 
County • 	 N«III 

fiJ' ~,"V 	 , , 
-+- -::1--PlI..1 milk WIIIIOCItiOll wi1h .n ''X'' , 	 +,~-'O~. OOlaSS 

W , E 

"13. 'IS 'tl';a., I~ 
W.Y·Complltian Oat, -+--+, , 

q las/aooT ,-- tMiI. ----j 

LOCAnGl: 

OiltlllCl Irom n••rllt pot,ntiaI pollution ICIUrU , ..ptic link. ,,"~...r Will, 


"" lot. etc.l? ft.m. 	 li~1fttify IGIRI). 

PliOPOlED UIE: 

o DoIIIIstic/Stock 	 o r.bicipol o llusine.. o T.1t HoI•• 

o Irrigation 	 o IIIdUltriIi o IlIItitutionll It Monitoring Will 

MOHOD OF DIILUIG: 

ij'J'i :rO ~~A 
WIIODATA: 	 o Stili ~ Plastic o Other 

If other dllCrilll PI" 
PtPEWEIGHT 	 DlAMETtR HOlE DIAMETERFR~ ~ 

LI/FT ;1 IN 	 0)'Ia FT' 'I FT .-B..LIN 
__FT ____INLI/FT 	 IN FT 

lit __FT <\ 

L81FT 	 FT lit 

OIlOUTIla DATA 
Grout Type No. ofStcb Gf1IUI Wli;rt From To 

Ib./pi __Il.__t 

Ib.lpl ~t 
IIO,xrih .....",... T Ilf -t',},:s:~ ~ 

SCREEI: 0 Plrfarltlll ~pe 1m M";"1CtUr1d 

;I.
Dilmat.r IN lIntth 10 FEET 

M.eri.1 PVL 
51C11 Size O.ot0 S,tFI1IIIL Flltt. l'i. Feat 

Othlr infonw.tion 

WAS APACIER 011 SEAL USE01 rI YES D.r.: 

If 10. whlllllltlri.l? Ol' ~l,~ ... 

OeacriM ,,1CIIer1,,1IId 10CItian? ~~~.... 96.,",,
olSllnenal: W. Will di.infect,d .,. ,...",ian? 


__YES. Hew: 


t.a,or.toIy lint to for watlr iND. Why Net? We.\l nO f
')1 ...Iily .lIIlysi. ~1..c.., 	b!llllouo. t:2>L'"
"I 
'-	 ,-- ... 1il. .._.:....•. 1 ,n.Al.-l't.

• 

llusine.. NIIIII: ~CA.# 

Addn..:tet ~¥fo~~~~~L 
WElllOQ: DEPTH 

FORMATION FROM TO 

<~.p ~JLo~ 
~ 

....rl 

RE Ct.wt;.\,j 
,.. ~ \ ~ 'Z.\Jl a-~~,,~S 
.~. 

...... 
SlAne WATER LEVEL 	 F••t - 1·«
If flowing: dOlld in pnaun No! ~lo~.~ PSI 

GPMflow Ilwough inch pi". 

Cantllll.d by 0 V.... OR..... o oth.r 

Rtducld Fr-atl GPM 

Ctn will bl COIIIjII.tely Illut in? 

WELL TEST DATA: 

o p...,... 


III BIllld 
 O~~;7~tn:b 
o Other b.n r:lg""'O 

Pumping lnIl Bilow lind Surfle. 

It. Aftu HR. Plllll!lld GPM 

It. Alur HR. pu""ld GPM 
If PUll, inII.II,... pump rltl 	 GPM 

IEIIA.IS 

W.Uo..~~ OB - GW c"Ie 

This Will w.. drilled II_ licinli # ea, Pl 

And "'is repolt is uue Ind ICtUrltl. 


Orillilt tim! j,....~1;4 an b:j' ;-~~ I lilc 

~p"'7~~n't'ln_~ ·A.'O~ 

I :gnaru:.~oIdlr. 
, 

11/v-fo7011.: 

Dewey-Burdock TR 
December 2013
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http:IEIIA.IS
http:IEIIA.IS


2 4 

BO~N~LLCONSTRucnONLOG 

~~ ~1~~~1~7________________--__ ~~ ~~~~~7~8_____________ 
PROJECT MAlE D!M!y Bu!dock MonitgrWe!! IIIItaIIation DATE DRILLED _II25IO:tolIIl!!..1_______________ 


1.OCA1'ION BunSock. 80yth DUot8 CASINO ~ 7' 10 SchIduIe «J PVC 

IIfII.I..IlIG IIETHOD 4.25-10 liSA 8CIEEJI TYPE 7' !D Sd!9dt!!t10 PVC SIoI.IIId 0.010" 


~ IE1HOD ConIIn_ PACKING TYPE '1()"20 SIIcII SmI 

CRUl)EL.EVA1'ION GROUTTYPE _l:!!CeI!!!.!m:!!!lIIImnl______________ 

TOPOFCAINJ DEPlHTOWATER _-;.;.!8.=.!OO~___________ 

I.OGGI!D BY' CH GROUND WATER B.lVA1IOH 

RI!IMIIC'8 WeI WM pomplMld wilt! ...- PRJ Top 

MATERIAl DESCRIPTION 

Dewey-Burdock TR 
December 2013
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Hydro 10678 	 30f4 

CONSULTANTSAMERICAN RECEtVED 	 • GEOTECHNICAL 
ENGINEERING 	 -MATERIALSJAM , 5_ 	 • ENVIRONMENTALTESTING, INC. 

WATER RIGHTS 

PROGRAM 


January 1 J, 2008 

Mr. Ken BubIer 

Department ofEnvironment and Natural Resources (DENR) 

Water Rights Division 

Joe Foss Building 

523 East Capitol 

Pierre, South Dakota 57501-3]8] 


Subject: 	 South Dakota Water Well Completion Reports 

Wells Installed for Powertech 

Burdock, South Dakota 

AETNo.I8-026]7 


Dear Mr. Bubier: 

Enclosed please find the we]) completion reports for five groundwater monitoring weJJs, DB-GW675. DB
GW676. DB-GW677. DB-GW678 &: DB-GW619 .The wells were compJeted to obtain information OD the 
potential shallow groundwater impacts from previous uranium mining within the project area prior to 
initiating new uranium production activities within the Dewey-Burdock, South Dakota area. Ifyou have 
any questions or need any additional information please contact me at (60S) 388-0029. 

Sincerely, 

~.~ 
EnvironmentaJ Scientist 

Project Manager 


cue 

attachments 

pc: Mr. Cory Foreman, RESPEC 

This documem shall I'lOl. be rep:oduced. Cllcept in full, without wriUell approval ofAmerican Eqineerinl Tesling, Inc. 
1145 S.-O.....RapId CItJ',SD me:z ........... Fu:~ - ..........e.. _ 

CIIanIIassen • Duluth • Maakafo • Ma.rshaII -llochoe8ter •St. PIwI. MNII'Iene • Rapid CiIy • Siotu Falls, SDILa Crosse • Wausau. WI 
AN AfFIRMATIVE ACTION AND EQUAL OPPOR11JNITY EMPLOYER. 

Dewey-Burdock TR 
December 2013
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Hydro ID 678 	 40f4 

DB-GW678 

Location 	 along Pass Creek west of Burdock 

Construction Details 


Total Depth 14.5' 


Screen Inverval 4.5 14.5' 


Sand pack 3 14.5' 


Bentonite 3' 


Cement 0- l' 


Water Level -8' below surface 


Lithology 


o 9 ft 	 very fine grained, red, silty sand 

9 -	 14 ft dominantly vfg silty sand with 1" beds ofmed to coarse sand 
(did not penetrate shale) 

Dewey-Burdock TR 
December 2013

 
2.2-B-83

 
Appendix 2.2-B



Hydro 10679 1 of "117-92SOUTH DAKOTA WATER WELL COMPLETION REPORT 

l.8catioll ~ lflSE.. 14 Sec a:l rwp laS Be I £. 
North ~W I I 

Pie.. IIlIrk Win IotIliao widllII ..~ -+- -+-
~ -lo'l.1 ...o-t, I I

W E 

I +/If'a •Cl1, IS'~...'" -+--+Well·Complttion Dab! 

, lafel iloOO+- 10-

I I 
lMiIl--~ 

lOCADOI: 

Diatl'Iee from neltUC ,...ial pellutiell soun:e (Slptic _ IbIndanld Will 


ft•• lot. etc.)? ft. tram lidlntily sourtf). 

PUPOIlD USE: 

o OoInuticlStadc o MuIIicipaI o biIIm o r.at HoIli 
o krigelian o In4IItriII o InaIiCuCiGnII ~ Monitoring WID 

METHOD Of IIIII.UlG: 

'-I\~ ro a.SA 
tAII.a DATA: OS-I • fllutk o Of•.,PI," other dllCrille 

PIPEWEIGHT DlAMmR FROM m HOU: DIAMETER 

LB/FT ~ 8h: 11• I' FT ~ L8/FT ;z,1N ~~ 19 FT IN 

lBIFT IN FT 
~ 

FT IN 

aROUTIla lATA 
6R1U1T,... Nt. ofs.b GnIot w.iI/It FRI. ~ 

"I", --L-ft.' l 
1b./", __ft. __t 

Oetrie pd., pnICI.... .".."..i- p'4P'" pAcem • .\.. . 

,. "';""uredSCMEI: 0 Pllffarltft .... 

Dill1llllr ~ IN ~ ;}'O FEET 

MItIriII ~G. 


Slot Sirto.o,O SIt fRllft 15' featlO 39 Feet 


Other inklllllliion 

WAS APACKER OR __11 113 ftS 0 NO 

If so. wfIat lIIItllill? ~. a.dGBiH 

D.scribI ,.11.. _ ..lion? • .,~M .J. ~ 


DISlIfECllOI: WII Win disi....., ... £OIIIp/1tioft? 

_YEs.1IIW: 


lllllntery lint to for WItIf iNO. WIly ...., WeI(.'-\ qII_ enalysis 
•.,L.k.a h\llrNlD u: 
~c..AIQ~ 

Will o..r. ~~--a;"'-~~·~~r'~'= 

WEll LOG: DEPTH 

fORMAl1ON FROM TO 

~~'II!t 4rlL,l-O D6.flw.. 1.,_ 

:.J -:J 


I..~~-~\'J c.U 
IS''--' ~ Co.,.
)N" .. 

>---. ~s 
*~ 

STAnt WAnR lMl 3J.:Jil Flat 

If fIGwiIIg: cloud in pqSSIn H!d: ~f""",nl) _PSI 

GPMH.. llnugh inchp._ 

Can.....ed ., 0 VI'" 0 IledllCtll o Othlr 

.......dF__ 
 SPM 
CIn Win be tDmp/..." shut in7 

WELL TEST DATA: 

o ,.,.d DescrilM: ""Ii A~~~'; 
II. BIIired ~ b~l.... Vokll A:l D~ 
o 0tIII, 'rIo,,\ dQV.j~ 


PIIIIJIina lnII "low lind SunIc. 

h. After 1fIJ. fIl/IIIPtd GPM 
ft. After HI1. pumP" GPM 

GPMIf fIHIIII .11"" puIIIp rate 

!lEMMIS 

~1\~yJ.o~·, PBa- SW'7lt 

TIIiI wtll WII 4riII,d _If Ilcena # ~1e 
And ttrit rlport is 1Iue lflii 1I;CUf.... 

BrillinQfinn~~ ~_"J~'T~. ~, 
Si.......UI 7Z. ~t"lii 


, ~ &, . ""'---, 

~-~.Ji'-
T /lll11~7Gate: 

Dewey-Burdock TR 
December 2013

 
2.2-B-84

 
Appendix 2.2-B



--~----

20f4 

BORINGlWELL CONSlRUCTION LOG 
~~ ~1~LU~1~7_____________________ ~~ 

PAO.IECT NAIE 0ewIy Bup;Iock MonitorW!l!ln!I!!1ation IMlE IRJ..ED -!!9I25I01:!iii!!liU...._____________

LOeA11QN Buntock. Soul!! D!I!o!a CAaIG ~ 2" 10 Sd!tdlie 40 PVC 

~ IETHOD ~...~25"~IO!.lHSA~!...____________ ItCIII!!EN TYPE 2"ID ScI!tduIt 40 PVC SIoUIId 0.010" 
M"UNC'UETHDD Con!I!!uoua PM:ICINGTYPE '10-20SIbSI!!d 
~~A11QN GNXffTYPE __~~~.~~L__________________ 

: TOPOFCMNI 
_______________________ 

UXMED8t -xCH~______________________ 
~JO~nR 

~~nR~AnoN 

REIMAICII Wei _ compIef!d wilt! ••• Pro Top 

MATERIAl DESCRIPTION 3~ BORING AMNDONED 

Dewey-Burdock TR 
December 2013
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HydrolD679 	 30f4 

CONSULTANTSAMERICAN • GEOTECHNICAL 
ENGINEERING -MATERIALS 

RECENEO 
• ENVIRONMENTALTESTING, INC. 	 JAM '52008 

WATER RIGHtS 

PROGRAM 


January II, 2008 

Mr. Ken Buhler 

Department ofEnvironment and Natural Resources (DENR) 

Water Rights Division 

Joe Foss Building 

523 East Capitol 

Pierre, South Dakota 57501-3181 


Subject: 	 South Dakota Water Well Completion Reports 

Wells Installed for Powertech 

Burdock, South Dakota 

AET No. 18-02617 


Dear Mr. Buhler: 

Enclosed pJease frod the we)) completion reports for five groundwater monitoriDg wcJ]s. DB-GW615. DB
GW676, DB-GW677, DB-GW618 & DB-GW679.The wells were completed to obtain information on the 
potential sballow groundwater impacts from previous uranium mining within the project area prior to 
initiating new uranium production activities within the Dewey-Burdock, South Dakota area. Ifyou have 
any questions or need any additional information please contact me at (605) 388-0029. 

Sincerely, 

~.L~RR 
Environmental Scientist 

Project Manager 


eLK 

attachments 

pc: Mr. Cory Foreman, RESPEC 

This docwnent shall not be reproduced. eJIcept in filII. witbovt writfen approval of AmericaIIllogineerina Tes/mg. Inc. 

1145SulCvR.s o RapId CIIr,SDmtl o~ 0 Fa.........__~ 


CItanII_ • DulUIh • ManIcafo • ManIIalI • RodIeII« • St. P:wJ. MNlPiemil •Rapid City • Sioux FalI$. SJlILa Crosse •WauSIIII. WI 

AN AfFIRMATIVE ACTION AND EQUAL OPPOImlNlTY EMPl.OYE1t. 


Dewey-Burdock TR 
December 2013
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92 

r::' .. ':":-':'~;~-NE 1/4 SW 1/4 (. ..•.. . ........ -',. .". .;.;4; 


10f1U7_,- )'!~ID"" SOUTH DAKOtA WATER WEll COIIPLETIOI REPORT 
~~ • I .., 1 .:

LOCllti..~i Ww "Stc_ll_Twp f RII--'-. ...:"'_ 
CMmty Nort"

h I' 8,'1)(.-. I I 

PI.... mlrk well location willi an "X"  + - - + 
I I

W I---,------:-::+-~_._ _I E 

I X I 
-+--+Will· Completion 0... 

I I 
~104-----1 Mil. ----I 

lOCAnR: 

DialllCl from nl.rell JlllIIIIiII ,.1IuIiIn .... Iliptic tank. ....r,ne.. well. 


f.I'1ot. *11 ft. 1_ Nt)IV.t p.,f Si..... (identify IGUlCII. 


PIIOPOSED USE: 

o Dantic/Slock 0 MIl_" 0 llaial" 0 . ria HtI" 
o Itrillllion 0 InduIIriaI 0 mtilutitflll III Monitarint well 

METHOD OF DIIIlUle: 
1 ~ -n J 

WEll LOG: DEPTH 
FORMATION ~ROM TO 

tJ' I'll' 
2.)'(,1 , 'll' 

2..~'" ' 117' 
1,) I lJj& I 

STATIC WAlIl lEYEl ____£..=-.9.1-______Fe" 
f\I"/VI) /'Sr.,.".,. lit ... , ----__~;..s.,;~~-'-:..;;.s...;..;,;,,_i!:_---__-I If flowing: daIIf in prtUUnl r~ I'SI 

Wlla DATA: 0 St••1 Bl PI.1ie 0 OIhlr GPM flaw __fllnlugh iIIch pip. 
If odltr dacriH Controll,dby 0 Va"" 0 RaduCtfS 0 OIhIr ______ 
PII'EWfI6HT DIAMETER FROM ro HOIlDlAMmR H••ld FIowrItI ____-.r+-'__ - _____GPM 

S,bJ. 11 lBIFT b. IN _O_FT ~n' FT ~~I IN y£ SCan well b. a:ompitlily $hut in? 
IN __FT FT ___INLBIFT 


WELL TEST DATA:

lBIFT IN FT " FT IN==~~==::~==:...:==:....::==~ 0 PuMped DeHrib.: -J.AL.:..:..!''r:...J/t.:..,'I!.-'J.:.....---,Mo....!-_.L$JL5r2..._ S 

sumla DATA 0 Bailld 

. GnMit T", N•.JII SIs.b GaM WI. FnIIII Ta 

, ."1 r 't\~ If· 1 IlL/pi .-!:!1.Ltt..JLt r;;(0dt0r 


I 

Dewey-Burdock TR 
December 2013
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· . PowerTech (USA) Inc. 
20fHHydro 10 680 

DRILLED WITH I AIR 0 WATER III HOLE NO. .ll.1I:2l~u7....t.-IIr;.!·/!.:U~___

T.D. IfN' LOCATION.Jicfrnt u rU ,.IE /q'{E,{ II·"'£, 

BIT SIZE It.,.,· " E"f(fr..,&I'Q""". 


SAMPLE. lOG BY tEr .. LEASEICJlftCNWIIWq IttI'J,tt 

COUNTY STATE [D 

Dewey-Burdock TR 
December 2013
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. . PowerTech (USA) Inc. 30f11Hydro 10680 

DRILLED WITH· AIR 0 WATER 0 HOLE NQ Me (/-Il( 

T.D. _______ LOCATION'_,_____--_________ 

liT SIZE ____ 


SAMPLE !De BY _________ LEASE'.uI N9l£C:IIIIIIIIoI&.LIJ)"'---_________ 


DATE COUNTY STATE • 


L·LI.... '...., SAMPLE ~t.:8~RIPTION '·T" ••
,...... 
lOX Iwt 011..... (~III '''Hllt, 'MIl I· .....' ••• 
..lL ........ a......


••_ IWI.OIII'.it•flflM"~I"" 
P."....(,.,,) TI: • TOialltl.. Zell' 
"411, ....ctl•• __a ." Oil•.

I,.,..Piili. Ta,.11I •• n ••• , • 

......... 

120

r-- . 
.
r- , I 

,.,..,:;.:.' 

·t-.. 
~ ,.,,-N)· . ' ,,,_ a~ Ah ,w¥. oIlNMlUfI;:. artIW4lt ltwtt', ~, ......J

140~ , -, 1 " ' ..I"'" ./I,.I",,..(4tf#vI(lHv hI1 
,f -,,.,, 

b 
' .. 

1tO~ 

·" . 

ItO~ . 

•• 6" ., 

Dewey-Burdock TR 
December 2013
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http:LEASE'.uI
http:LEASE'.uI


PowerTech (USA) Inc. Hydro 10680 4 of 11 

DRILLED WITH' AIR 0 WATER 0 HOLE NO. _titPl 
T.D. _______ LOCATION 1, _________________ 


BIT 81ZE ____ 


SAMPLE LOa BY _________ LEA8!'i.I'etI9':llMII:IliCTi.Lo'L--_________ 


DATE COUNTY STATE 


......,. 
....Ht 

c.e:.... • • ""ell••
k'koolill CM.eMr' 

Dewey-Burdock TR 
December 2013

 
2.2-B-91

 
Appendix 2.2-B



. PowerTech (USA) Inc.
Hydro 10680 5 of 11 

DRillED WITH s AIR 0 WATER 0 HOLE NO. (JIIQ7-1I-"l 

T.o. LOCATIONr 

BIT SIZE 

SAMPLE LOG BY • LEASE'll'IIOJlSlt 

DATE COUNTY STATE 

Dewey-Burdock TR 
December 2013
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. PowerTech (USA) Inc • Hydro ID680 60f11 

DRILLED WITH' AIR D WATER 0 HOLE NO. lIM Z-ltlll 
T.O. _______ LOCATION·_________________ 

81T SIZ! ____ 

SAMPLE LOG BY __________ LEASE',uU::IIIUIIN'IriCTU1__________ 


DATE COUNTY STATE 

ToT,••,
AIt'ft'- l.·Li_ltel~ S~LE QESCRIPTION I ......, 

IGIC .... 0.1..... C...... I~ ",'efnt, "lilt , __.."t, ,..........
j .... "'lIlIc" 'f. " ..:;..=."lit......ctl•• c.c.. I ."1::' ","o.~ klle..1I1I Qto ,t'.''1:'",.~(",) Jr." T,,11,'I'" Zo".i !~ ~ dJ . ..,,,
",. ----

'To'h"" Toinllu 

-. 
1 -. ,!I

110 
~ 

{~Ir INn.1tJl1ft.. "II(J'-YII' 

I 

· 
~ 

l

420 ~ 


IN£ INII!lttlf,. Ifz# -'I'" I 

I.... 

, 
If80 ro

flT8 J;':II/TtJ'Ii!ML .",..IH>'· 
"-

· ,
"" r--

'i'E .Tifstt,,1ft. '1'Ifl' ·161'· - I 

.~,., - TD "",- ItNtJ DJ:' IIt:L£ 

· 
I-

lIeD I-

r-
· 

1/70 
~ 

· 
I/tO i..-

· 
r-
· 

I/tO ~ 

-
· 

""""" PA.E.....2:.-Cf'.2

Dewey-Burdock TR 
December 2013
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PowerTech (USA) Inc. 70f11Hydro 10680 

DRILLED WIJH: AIR D WATER [NJ HOLE NO. "bPlYf -If-IIGI 

T.D. 51S'0 LOCATION' St'L 1/1 7 r-s, 11£ /f/5"€-oF lI-ttG. 
/ I ".h. /1 ~Jlll-"!' I J81T SIZE p/II N] r;,n.fV( 7') /;.If' _,_______;:--________ 

SAMPLE LOG BY zr= LEASE'IPROJECn ,1::rHer !?Y,,/"":;/f'(:k .. 
DATE 16/D1701 COUNTY FGf'1/ tiller' S~ATE .S'.:'> 

., . 
.. 

Dewey-Burdock TR 
December 2013
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HydroID680 Sof 11PowerTech (USA) Inc. 
DRILLED WITH I AIR 0 WATER 0 HOLE NO. DB?7- - 1/- 1/ C
T.D. _______ LOCATION' 

BIT SIZE _b.lol'l1_'___
SAMPLE LOG BY ________• LEASE'.uIP:.a:!!O&!l:WiCiJ.,TIL-.._________-

DATE COUNTY STATE 

'f/201_..J 

~I 

tEK61H It/q 

Dewey-Burdock TR 
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PowerTech (USA) Inc. 90f11Hydro ID680 

DRILLED WITH' A1RO WATER 0 HOLE NO. l1li7- ,,- nc 
T.D. LOCATION' 


BIT SIZE 


SAMPLE LOG BY LEASEI (e!!Q,!"II 


DATE COUNTY STATE 
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ruw~l· .I.~CII \. \J~ftJ .1.11\,;. 

~D WITH I AIR 0 WATER 0 HOLE NO. J!'.IaroIll!.!-1-~II:......!·I:L!IC.~_---n"iO"""O'11 
T.D. _______ LOCATlONt________________ 

BIT SIZE ----
SAMPLE LOG rrt_________ LEASE I ! PI!9.lECT! 


DATE COUNTY STATE 

I • (A_tlla p"",,,. 2' 
",• ."Olll'. ! ......... 

• • ... at Iliff. 0Iid. .....,1." 0.111. c.e.... .·II.ooa.d 

K. Kaali" CIIt.ca.rtZu. 

.. 

Dewey-Burdock TR 
December 2013

 
2.2-B-97

 
Appendix 2.2-B

http:CIIt.ca.rt
http:CIIt.ca.rt


Hydro 10680 PowerTeeh (USA) Inc. 11 of 11 

DRILLED WITH I AIR D WATER D HOLE NO• .,1. O~"' 
T.O. _______ LOCATION'________________ 

BIT SIZE _____ 


SAMPLE LOG BY _________ LEASE' CP!!OJ[CTI 


OATE COUNTY 


, .
'I'IfX) '- '" 

.,.,1' , 

. , 
'," . 

PAGE 
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Hydro ID 681 SOUTH DAKOTA WATER WELL COMPLETION REPORT 

l:ocaIion Al£ ~. NMI~'~ -):2 :TWp 65 ,.~ WeM Owner. ff'-Jt -/':d, -County Nordl au.... Nt...: uwc, Itt: L. V$t1 J:""", C. VSfi R I )( I Ad«ess: ~bi -''1..]. 

PIe..1 m.1t _1I1ocition willi." "li -+- -+-- fJ~ ~:""~J 1.12 )..,)~ 
WELL LOG: 

W 
I 1 

E DEPnt 
FORMATION FROM TOI I 

IIMIItwl Jhlle p J/7{)' 
W.IICamphltiOll Dm -+- -+-- litI! fjr'IJAIItIJ ""'~ 1170 I 1535'

1 I
1- 11·ott 

1-- 1 Mil' ~ 
LDeAlIOI: 

Dbtana fI'tIm IIIlfllt potlllCilt P!IIIuIiIn _ (1IjIIic l_ ......... wall 


f... I~etc.l? ft_ NQJVf, P"df"'J. lidentifylGUlUI. 


PllGPOrll Uri: 


o Domatic/Stock o Municipll o ..... 0 Tlllifelts 
o Irritlilion o IRdIlltritl o lRs1ilu1ion1l j MoIIitorinll WIll 

METHOD OF DlltLUlG: 

SlA1IC WATER LEVEL flit 
/1VJ) KfJ I~- b.LIf flowing: doqll in ,nllllft PSI 

CAIIiGUTA: o St.1I }if P1utic o lhIIer . 
GPMllaw I~ "2- inch pip. 

If 11th. describe 
c.ntroIIld IIy V.1wI 0 RIMers o D«Mr 


P'PEWEl8HT DIAMETER fROM TO HOLE DIAMETER 

R_cad flowrltt GPM

~Da 1) LBIfT 6 IN ---1.L-FT S']iS'" FT S!l~1 IN elll we" be COIIplllely sllut in? t1~ 
__'FTLBIfT IN FT III 

__FT <!I FT ___IN WE~L TlST DATA: 
.__LB/FT 1111 . 

o Pu..,.d D"Clibe: du./fl tJ.~ S'7r 
GIiOUlIIS DATA o IIIQd

Gniut Typ' Greut W.lght FI'tInTo 
.c. ...... .,. NO!!:b J(.l. Ib./pI ~fl~t [d' Other 

fl __ PUIIIJIIIlG u¥l11IIIaw lIRII SUIt.1 

-iu.m .. It. Aft.. Hrs. pumped ~PM 

lb.'" __ t 

Dlsaibl~"'" I 
ft. Aft.. Hr.. pumped GPM 

If pIIIIIJI inatdId. pump rlre GPMSCREEI: 0 ........,. ifu-f1CtVrlll 


Dlamltlr '3 ......... If" FEET IIEIIAIU 
 Dc "'t'O 'f 8vrjl(N RECBVBt -3 (. 
Materi.1 'Vt 

. SkIt Size '. lilo SIIftom /pJ Flit to ('"j{: FI" FEB 222CII 

Other l"fGnnltioll it. i. &: l!'!IAf >- 1II£Tl:D D.nU'P'" 


711~OGRAM 
, 

This well was drilled undtr liclllSl " 

WAS A'MUll 01 SEAL USlIf B'YES 0 NO Artd filii rIjJIJI1 is InII IIId ICCIIflIte. 

" SII••; mlterill? 6 '# 11 BltJr r Dri~ifIg firlll /2.A \./1 ') 12-.. //. '<1 7,.".,, 
Oescribe PlCklf(II _ 1oc1liN? ~'?I' S-2£ SpIn If licallSl .""t1tiH; ~_ 

r DISlIFEmOI: W.. WI. disinfRtlllIljlOll CIIIIIpIetion? R ... 
__YES, Ifow: ...,." " 

lIfIomocy Itlit til fIIf WIlIf -4-NO. Why Mol? /Vii 
"Illy III•• -~--~~-';(h 

,Biio, 5:. 0,,.: Z /!.1'/!" . ' 
.... 

Dewey-Burdock TR 
December 2013

 
2.2-B-99

 
Appendix 2.2-B



~.. --.-~---------.-----~-----------.-,,.........---

:~ ,I 	 .Hydro 10682 	 1 of 1 

SOUTH KOTA WATER WELL CO.PI.OIOI REPORT 01-9Z 

lc.tilll S£ 14 ...N.bL1\ Sec --IL-TWIt"irs" ",.-LE
tJUfltJ Nonh 


r~U &'rI~-". I I 
Ie•• merk weillocoon with III "X" -+--+

W 	
I X I 

E 

I I 

-+- -+.Well-Completion Date 

I I 
1-"2.\-08 IMW, --....,I" 

OCATt..: 

,.stIIIe. from ne.est potential puIIlItion Ulll'CI IMptic tilllle. ablndantd wall. 


ad lot. ttc.t? It. from NO AIr: 1')01" ({£kr..ntify IOUre.). 

'ROPOSED USE: 

::J Oa.sIic/Stock o Municipil o Business o T". Holes 
:J Irriptien o Industri.1 o InltillltiOlllI i!l MenitDrillIJ well 

WOHOO OF DlUlUIIG: 

}If(;1 ?:IIA, ... 
AS••GDATA: o St..1 ' III PI.tic d Other 

I OINr d,scribt 

PlPEWEIGHT DlAMmR fROM TO HOLE DIAMETER 

RLaL81FT 'I IN ---.1L..FT 4r'Q FT 6¥'1 IN 
__L8IFT IN FT FT IN,. 

LR/fT IN FT fT IN 

GROUTIIG DATA 
GI\lII\ Type Grout Weight From ToNelS<"Flr J lS:j 111.'"1 ~It~k 

Ib.llli __L __t 

Jlmibe grouting prac..... lY~o, .,

SCRUN: 0 Pedorllltd pipe I;;( MlnuflClured 

Diameter 'l.... IN u~gdl LO 
Pv("'alerial 


Siol Site .J21.Q.. Se' f7.!I.M. FHI to 4~F..t 

OIlier inform.ion ~f 1\ ~h."" 


RAJ APACKER OR SEAL IJSED? .JE[m RNO ~ 

II so. wII.1 m.t.ri.l? '1 ItI( A~'" 

OlScribl plCiwtslllld IOC:lllion? 1!~G"(, = LJ 0 I 

DlstIFECTIOI: W •• wen disim,dtd ... CIIIIpl.'ion? 

FEET 

W•• Own.r: Pewi" JeLL 

="·:-Ji·t?~. ~ 

WEUlOS: 

fOIlMATlON 

SKull CUe-l, 5L..-/~ 

FA / I f1..0/"-,, 14_,. ~~ 

t:v<.o~ ~tv"lc 
£;+ Aol .. 

STAne WATER LEVEL "54$ L 
If Howing: dosed in ".Slur. 

GPM flew ___ tMoulh 

ConnII,d by 0 Vlhe o AedUCl11 o OtMr 

Rtduc.d flllWflte riJCan weN bt compIet.1y shut in? 

WELL TEST DATA: 

o Pumpld Oescribl: /J,~J..I'I
o Bailed 

ja Other 

Pumping uve! Below Land SurfICI 

ft. Aft" 

ft. After 

If pump installed, puIIIP r.le 

REMARIS 	 1) ~ - v 
~l..Vt 	 , 

HIS. pllmped 


Hrl. PUmlltd 


~~~; 
DEPTH 


FROM TO 


(;J 	 I 'Ie 
I'I( ~/O 

1\0 "< 3~-
1lf" 46& 

Fe.1 

PSI 

inch pip. 

GPM 

IIt, ~S" 

GI'M 

GPM 

GPM 

13 v~ J til /1 RECEIVED 
"1-\\'1.. MAR 2~ 2008 

W.&TII:D DlnUT~ 

PROGRAM
This well was drilled under ficsMe If 7'1r 

And 'his report is trUI and Iccurale 


Drilling firm ~ Ill) /) ... ,.11-,#, :Z::NC. 


Signatur. at license Repnsanlltive: '2/. 

'Iliff( OJ( ~~).. 

_YES, How; .~"r-..,.."H••" 
.Iborllocy lint 10 fOf water -4NO, Why Mol? tJ"f ·'{;dt11I.,ily .",lpis 

LJ,Es; 	 L;1titf 

Dewey-Burdock TR 
December 2013
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,.,t,.... .........\..;: N,~,~ ...!(.......~.•_'..........~;;::iAl~, ~11'lIIPiI.j;'••p',';l!liflll>,..~~~~W.;..,..IJf"'·,.I"\ 


........; 'HyJ~'ID683' SOUTH DAKOTA WATER WELL COMPLETION REPORT 1of 107-12
...-. 
f , 

lGeltio tV W,. ,.JS;: I4SIC~Twp 6I Rt_-,t; Will Owner. ;loWf:'~' I£e. l 


Cou~tr NortII 
 Businlu N.e: 1!t!:.'!!tt.I;;.,." (~ U~14 r tt.(.
C:-(..( ~ fJ-f.· .~I I I ~ 7: fl. ~~~ )l1 

PI,.. ~ WlIlIocItiGII wi1h 811 j(-' -+-1-+- ~_:I .ft~ .' "t t ~ l) J-?-7l!;} 
, ' >1 I WEUlO8: DEPTHW E 

FORMATION fROM TOYNE1/4 SW1/4 I 1)(, I 
(Avll ( 11'.:" If -A, 7l.... 1. 0 .S-Ill-+-:-+.w.q.clllllpletion Olb ,:'"19-11 R,'t/t?.,... .f. $ 5~ 6(j"c,)1 I 


~. ~- Clfl I.. . 1Mit. ---+I 

__A

LOCAno.: 
"'t\lenDiltllll:l 1l0III nearelt potentiei ~titn 1G111:. (....Iie link. ....... WIN. 
 .,..

f•• lot etc.1? ft from UClN' F .1',... ...-Jl':"'mdlntify 111111:')' 


MAR l~ ZWI

PIIOPOIBt USE: 

WATE ~R!Gt!'S0. DllllltItic/Stock o Muaicipll 0 ... a T.ItHIIIII 

o IIripIIoft o lllllllatrill o lMIiMionII .Iiiit MoIIIteriIIt WIll 

MmOD Of ilNWII: 
g t ~ q feetSTAne ."lEft LlYElo. ..../1"'1} 1(G 1....... <1 .... 


If fhMitII: cloud II ......... PSI 
Will DATA: '0 StIli 2.11'1_* ". 6PMfIow Jnch pipe 
If 0........,...' -tit, Cen1taIled by o v.... o IIIdl/Clll 00tlllr 

PlPEWEI6HT\ OIAMf11ft FROM 
 TO ~R Rlduced FlaM... GPM

5bR IllllfT 4 IN (,) fT 635 fT· ~'N 
&In ""II H COIIIpIttIIy shut in? ftl

lIlfT IN fT fT IN 
<\ WEL1llST DATA: IlIlfT IN fT I fT IN o Pumpell DuaiIIe: ;1:, J; ( ~ .fl.1 /2()

•,,,,m.aUTA o Bailed
6nIIt T", 110. if SICb TtlWaithl F..- To 
( ~::I :)] tZ. •• , ... ~,-...bltt 2f'0tIItf 


'I..I..,--__'-___l PumpiIi"j"lM11Jelaw lind SurfICI 

•., 9PM

It After HIS. .....i 

It Alit, lks. ...,...-11 GPM 
Dllai·.IfIUIinI ....durI PVI'''lP, 

If puIIIII /nae....d. puI'IjI rltl j;PN
SCIlEEI: 0 I'eIfoIIIed lliPl ro!!J MlI1IIfIctundLen_
Oi......r L IN If. FEET /WIARD 

Dcwt:-\ B... ,..Jd,f..
MalIri.. ·eV< 7- 2'\-7 

Sloe Sin • 0 tp . Set FtINII~ Flltro 63.f' Felt 


Othor inIonnItion ~i! k rl! (/s.f" 

'.

filii ",II WII tiled oodor kIRII " 7'J.f 
WAS A Melli 01 SEAl. USEn ~ YES 0 NOIf f, And tIIiI upGlt is true .1Id 1CCInlI. ' 
If so, what IIIIttrill? 'I " , 6to'e. DriIIiIt finn ~}i4 ., " r /),: J/,-_) z,.." 

Olsa_ "'1(11II1II 1acItion? e~,~r;trt:. '1~- · Sian_ of LicIMe "","_Itift: "" 


j~~ )}.jl',U...HCT1OI: W....MiIIf.d14 upIII CImjIIetioft1 

_VIS. How: 


MOlY ..... to for Wltlr iNG. Whr Na(I NR
..Illy IIIIlysis 
 ~;;:-

8t~ &:~ o e: 7!lIkl' . 

Dewey-Burdock TR 
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""-·~~~~,","4f.r·~.··, .~4il-~r~·'Jo;'~"·"':""""'''i~~~~'''''''''''jiIJj.!iIIII''''''~j;W;~''--·-''''' 
~.,.», .. _ 	 •• _,~ •• ... "_"""~o"""·.""·''''''''''-··'''·~· ",,-'" ..... j ....."""',- ....-, ................. ..",..,.~••• """,""""~.- ••••~~.-""'. "'="~"~'''''I.'I¥'~'
w •• _ 	 " 

H~rOID684 SOUTH DAKOTA WATER WELL COMPLETION REPORT 

Pit_milk well_iOll wilh III"X" 1-+ - - + - , 

lOCATIOI: 

i, Distance fnIm ...... 
J. 	 f... J«. .tc.,? 

PIIOP..Ono USE: 
, 	 o O......IIic/W 

" t o lniptiao : 

I I 
W I-------r-:--+------I E 

I)C I . 

-+--+
I I 

MI~>----:l' Mi1t ---,"~I 

, 

pottmiIl ......1IIRI (aJtic:... IIIIIRdcItIId Will 
' ft InIm NO fJi JI~lJt.;l'~idenlify 1IIRt), 

0 Municipll 0 Busillml 0 Till KeSe. 


O· IIIdvaIiIl 0 lnIliIIItianl! '" Mtnitarin, Will 


.OHOO OF IHIIWIG: 

!'1V/) 

il;u.iC 0 Other 
If othIr.scribl ________________ 

PIPEWSGHT DIAME1lR ' FIIOM 
Sl> R17LBIfT 'i ... ,/ () FT 
__LIIFT __' IN __FT __FT ___IN 

<\ 

LBlFT : IJI FT FT IN'
1I.:=:=~====-=:::::::::...:===:!.._=====.:J 

GROUT_UTA 
6ftut Typi He. of Sacb htWlithl hom To 

, (Mf (# lil 11I.lta! -P-ft.!:JlLt 
___________III.lta! __fL_t 

~~. 	 Ducribl uroimt prouMI,F'dIJ,..."!rq..----:-----'-- 

lf~ 	 SClEE" 0 PerfIt...... ptlflnuflCtllll4f
f1 ' 811m...r 2 ,. ..... J0 fEET 

, 	 Mlt.rill PVl 
Slot~. '. 01cJ Set FfOII'I LIl.) flit to 4011l F..t 

Other inlanaation k "P~( 11. ~ 'i L· 

MULDG: 

FOIIIIATION 

-Ir..11 {,,,Ie JlttJf 
fill {,Yff J""j,,. 
FIt.t"" ..fh,,1, 

£11101. """"iiN 

STADe WATER l£YEL 

It fIowillQ: dOll.d in pI1S$tn 

GPM flow .__ tMlut/t 

" 	 DEPTH ,, 

FROM TO' 

o IUZI 

RECEIWED. 
U&b' 'tftftG" 

........., 
 -' .- -... .,.,.. 

2~·g 	 Fttt 

PSI 

indl pipe 

Cent",,'," by 0 Vah, 0 R,dUc.1S o Othlf 

Reduced FIIIWI'III GPMyt;:-(
CIII WlI' b. c.....t.1y .hllt in? 

Mll TEST DATA: 	 , 
o 	PullllMd O_rib.: 4,,- }. fl- A, 4 ()(I 

o lIil,. 
121 Otller 

hlnping Lmllllfow lind SIIIfICI 

ftAfter "'*,J!IIIIPH GPM 
ft. After HIS. ~i aPM 

If IIIImp ...... IIIImp IS" GPM 

••lIIlll PI WI' Y 6v...-Jc.'cf'\ //-1'1 C 

.::=:::==::;==~;::========-:::=I This Will WIS drill.d lIMIer rrtlnae 1t __JL-"'LIL(____"-'-_ 
WAS A'''CIIR OR SEAL USlD? ~~ES 0 NO 11 l And thil re\l«l il trul IIICIlCCIIfltl. 

"so, wltat IIIIttrial? LJ k. ff4c o::-t-- ~.t:J~u:....::v~'..Li_..:;·.QL.:.. ......lc" ,"illing firm ___ ......:...·.:..:I/.~.-=:....~,L----"=I~N~'_ 
~o:.sc:r"~ptckI=:I(I~)l::mI~Iac~":iofI:'::'==:::!.P:::"::i=h::,::f_:::::='-\=O=~=:;;~ Signltur. oJ Lie.nsl Rtprlllntitive: ! ~_ !\ _ " 

.", Wu ...clliIIfIctIi upon ~1In? 	 ,It."l!.."«) DISI.FEmO.: 	 ,;>2f""l 
l,,1 _YES. How: 	 ,U~~;~"~der.SiGnlt9.'~ 1.Ibcnt." IIInt to'Of wlt.r .-6.NO. WIIr NIt? tV fJ ~ 'I'<-'" 
r.qll'~:.(. 0...; . ;lv,J,,-ltV, 	 ~ 
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i ....._. -II' "". ' 

Hydro 10685 SOUTH DAKOTA WATER WELL COMPlEnOM REPORT 1 of 101-82 

LocIUon HW "liE \4 Sec 'l't' ":-'r;' ./t.f Rt..L~ 
Nllth 

1.AI}'f I 1X 
PI.... II1IIIt WID hlcaliert With 11\ "X" 1-+--+-

OiUlct fnnn n'I"It potllllill,allution IOIIICt Ist",t., ellande_ WID, 

W 
I I 

E 

1 I 

W,"-Completion Date -+--+
?-'-1-0r I· 

1 

I Milt 

I 
-I 

LOtADO: 

It,d lot. etc..1 It. from Ii!!.. ftJ, IJt, L [identify IOIII'CI,. 

PIOPOIED USE: 
o DOIIItltic/Stock o MuRicipI 0 .... o T.at HoIlS 
o IIripdon o IINMfriII o IMtitutieItII }!I M.nitGritlt we. 
IIETItOD OF DIILlIII: 

Mill) If'p Ivt,_" 
CASIIO DATA: o Stetl )If Plastic o'OIII,r 
If u .... r _riIII~ 

PIHWEIGHr OtAMEltR ~ TO HDlf 0tAMEmI 
DR }, lIIFT 4 IN FT SWFT 6~ IN 

_'__FT FT ____IN181FT /II <, 
181FT IN FT fT IN 

.Sunll DATA 
~tTYPI No. ef &lcb }j;1Weith' frem To , 1 71 L III./pl _0_1t fllL .. 

1b./1II __ fl __t 

Oeaeribe JII'IlinI procedure I""'P
.f 

SeIEEI: 0 Plfforlle'", ]il ~eI 
Dilllllltilf "l... IN lInfh It;"' FEET 

M.I1.rill_, 2V(. 
'SIotSiu ".0'20 SIt frem ,C;<S ~ flit Ie 5~O fill 

f't4t /, •.~ Oth.r iII_iii... ~~ t J\ 

WAS APACIEII OIIIOl aaror ff(Vv 0 NO V ~ 
If so. what nretllill? ~ J< JIfl /:."..... 

S]O·O.aeriIIt "'1(.1 .. 10CIICi0n? 'ttt,·1. i l!: 

" )'OIlI.FECTlD: W. well lfiIillflcted ... ..,r.tiIn? 
__VR,Haw: 

lJIIaretOly ..lit Ie for water 1.,Wh¥ Not? N~ 
y" ....n. lIII!pis '" 

~, In£, < , 

....." .rA~LN;(, -L-c, '(...\WeIOwn.r: 

BuaiMaa Nlllle: YaWi ... hel- USV-'l 1""", 
 -
Addr...: PD. g",J '7l.l -

{I), S-7] LI"1_7Tat f,"'-~ ~ 
WEUlDB: DEPTH 

FORMATION FROM TO 

Jitlllll'A-R ..Jht/p 0 '17~' 

FAII fJ-Yf'..r;",Js /i)i1, '/.1'1" 9/ffi' 


: 
.' -fTl::"C ~/I/~... 

......,'141 .. -<q 

~ rJlr8 

0STADe WATER LEVEL Feel 

If flowing: cloud in prlUUlI "6 PSt 

6PM flow ----1Ltftfoqh "-
\. 

inch pip. 

Coldl'Olled IIy C!"V'. o RIducm o Othtr 

HI_1d FIOWI'IlI SPM 
Yc.-~C.II _/t .. campltttly shut in? 

WILL TEST DATA: 4:( 1;tJ- ~10'" tI'\-\0 ......4 
" 

D•.KriII.: 

o Bliled 
·:t o Other 


Pumping Level Below LIIId Sumac. 


h. After HR. pumpei GPM 

ftAf1er lire. pumped SP" 

If pump i_led, pump fat. si'M 

IRMII j)EWf" r B"... Jcc.k. 3'l-Y (. 

.TIIit _II M. drilltd Ulldtr liClllM 1# -''Ir 
Allel this report is true IIId III:CUI'III. 

A,-It.-- I 
'") .......


I)rilting firm /l.""lI j 
Sitllltln of lie... Rlpftlllltllive: 

;;> fb~ ?2,,~ ., 
Sifnatln - E"iJo~rJY Hal4er: . f/kl,. 

o I: ~/!7~f 
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I::. ·.PIOPOSED U.: ~, • .. '. :';':" ..,.-.., -' r-'~---'-;';'"....:..l.'.:..,;.;.. .. .~.,;..;'..-:-:.:..'.::;.,,.. '-:J..J;;.:J....t.~_.;..j·"'MlD~~·-It~""I!IIIIf:.."'-+';":" 
~;... [] Dom.Itic/StIck 0' MINI. 0 Bu.1S 0 Tilt Holes w.t.'I'II:. I ft.--::: 
, 0 krigatiGn 0 Indutrial 0 InItitutionaI ~ Monitoring WIll ' 

METHDD Of DIIlUla: 

__-=3<-J....
tJI P I STATICWATlllML 1'2:....'--""-b_____Fett 

1',"b f\Oh .. ,
-----;.......-...,.""":"--~---.-;----~---1 Ifflowinl: clned in P'.ISUN ___________PSI
i
CASIR DATA: 0 SCn! ' Itr !'Il11le 0 II1Mr GPM flaw __ tMoullll inc/I pipI 

;: If .rdescrill._______________ Controlled IIr 0 Va/n 0 Reducll1l 0 0tfIIr______ 

FItOM TO HOLE DIAMETER RtdIad Flowrate . I --__--;-~-.---:-------GPM '1.'.'1.r~HT~5PR 11 iBm . IN ~FT "i ft::OFT 6lJt., IN .(.1 tC._I be CIIII" ...., IIIut in? _~ 
__FT 

l WILL TEST UTA: 
. lBIFT IN fT _~_J" 

I lBIfT IN fT 
~ 

fT IN
=::::::::':'=::::::-=:::::'::'::::::::::'-=====~ 0 PUIIIfII" 

, 810U1II1 DATA o Baill.. . GI1tIt Typ' No. of SKb GMt Wtight F.- To 

.c:M1" 20 15'".]. 1II./pI _O_ft.J/1JLt {2f 0fItl ' 


___111./111 __ft __l Pvm,me lmillelow Lead Surf"1 


~ Dlwib. gt'8IIling proa., lUHt,t ft. Aft" Hrs. pUlllpld GPM 

.. ~. ::0'b- . "oX".::": _.-:>::; , ... . '.'. '!.;...:_;.. - ~!.., .!;~. : .".' ~: .~L_.~·z,,:_~ .~~ ~: -.. :.-' '·V.::..·· ... ~~~~~.-,: 
,..,.,.,.. pipe III ••urIII If ~ iNlIIIlHf. ,. fill '. GPM,i· SCIEE.: 0 

t",Dimltlr . "2.. IN latIgth __--l..IO=--___FEET IlEMAIIIS b 
~ .. M....-i.1 PV( iwt"'-< 

,: .. SletSizI ,Olo S.tfllllll~ f.ltto q?.B Flit 

',Othednformltion Sf ~ ~K. Pr4 ( b.; r 

-~--~-------- .....--. 
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__ 

Hydro 10687 SOUTH DAKOTA WATER WELL COMPLETION REPORT 1 of 107-92 

loellioll Nt 14 Ntv IllSac ~~ r., ~.S RgJIL
......CowIty,wlfr 

I )( I 
Pie... mM welll.on with an "X" -+--+

I I
W E 

I I 
WIII·Complltion Oil. -+--+

I I'"2.- b- og r. I Mil. ..I 
I.GCAnOl: 

OistlRl:e fram nl." JIGIInIiII pollution ~ I..."..... ~'dWill 


fn-' lot. '!C.)? ft. from AI/) At' I rOt.- t (i-'tRtify IllUrcll. 


'IOPGSED DSE: 
o DOIIIISlic/Steck o Municipal o 1Mine.u o Tilt HeI•• 


. D IlTigllion O' 1IIIustri., o _iMiIMI Ji1 MoMariIIg Will 


" METHODOFDIllI.UII8: 

Mfjl) ~/~;" 
CASIII DATA: n StI.1 txt PI'- o Other' 

"oIIIer""" 
PfPEWfIGHT DlAM£TtR FROM ro HOLEDlAMmR 

SOA \1 LBIFT t..! IN ~_FT $jOFT 6Vj IN 
FT ___INlB/FT 

• 
IN. FT ,. 

lBIFT FT FT IN 

lllOIf't••.DATA 
IiIaut W.iFt Frill! To~l kGIr't'" J'j.1- 1b.'pI ~fl~t 

!b./pI __ ft __l 

Describe IJOUIiIlfl "..." •. ,.,'¥ . 
SCIlEEI: 0 Plrlatll.d,.,. Vi M....ertuntd 

it:;Oilllllttr 2 IN lInttII . FEET 

Mlttri,t lll.~ 
. Slot Sitt .•<.; )(; SI' FnIIII l:ilS. fI.t to s.:~o F.1t 

O1her iniormation ~t: I. K )I'd' I" 

WAS A'.IEI 011 SEAL USEII? ~YES 0 NO P. I. 

If ... IIIII.t IIIft,ri.11 1,.1 ~ ~ ( 11

a.scriM iMdIr(sl .1Id1octtiotl?· . ,. ( I, t.,. sIto • 


DISlIFECTIOII: W.. WIll di~nf._ UIIIIR corn,Illion? 
__YES. How: 

lIbanl8ly ..nt til Iof WIIIr "MO, WIly ....? ),/6 
.,1Iitr Inllpis 

Z '0,"< 

W,IIOM.r: 1(....,..*, " 
Bulin... NIIIII: II>wFI- J. c / _ LIlA T_/ 

~ss: ;Z0' ~~ 7~J . 
. ) ~, .. t~ J.jI }")j L/5 :; 

. 
WEULoa: DEPTH 

FORMATION fROM TO 

.liftl! Cre,J:. .J1nlf 0 tf'lO' 
fill t./rtl j tlYlJi ",,~ 1/1(J , bI9' 

I:Jl!-A 
.vC;1Vt 7Ju, 

...", ... 82IIJ. 

~ 


STAne WATER LEVEL Q Flit 
If flowing: rlon. iA pmsure .3 PSI 

GPM Haw 5 IfwIIIIgh '2 inch pipe 

CanRlltdby [i(valn o Atduurs OOthll 
At.ed Fklwrlle GPM 

t.n well be CGIIIfltltly ,hut in? #$ 
WEll TEST DATA: ,I};, III )"BOo Pumped Dncriile: " l' 

o lllil.. 

~ Oth.r 
Pumping LIWI IIt/ow und Stldm 


,

ft. After Ih.pumped GPM 

h. After Ih. putIIIIId BPM-
If .... imtaI.d. JIUIIIII rll, GPM 

IlEMAlIS P~"Wf 't Bv,juc.l1( 1- 12,· '!,..;. 

This Will WIll drilled Ulldtr licel1ll# 71.J.<:' 

And this repott is true IncllCCUfIte. , '/.


1lriI" firnl 12A V· ~ ~ ..... , k:.. j 'tJ!.£ 


Signllvrl of Lie.11II illprl$lIltltiVII: Q y. 
Ar,..; .... -"t , r 

~_of~l;:~ 
«~~ . . reI. 

Dat.?/~ ;!?1!Pr
• 
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:':~.. . .. .,..., ...... . .,' • "u '~j"."""""" •.... 

Hydro ID688 
I \) $OUT AIOTA WATER WELL COMPLE"rlON REPORT 1 of '07~92 
! 

Laution Nt! l\ )\6/ ~ ~c' " r", ~ 1111_'t E Wtll Owner: r.o"Vl- 7ttL 
j County Nar1h lII.naN....: ~lvi- -

l' (. !... v~t4 ,Nt.fAI I g:vc" ... 
. 

I I Addras: r..~ 15rJtS, i1..2 
lirA, 5".", '....... C J <:,\ !"'7,'J'
illal III- weD location witt! an '1(" ,-+--+

( " WELLlOO: 
W 

I I 
E DEPTK • 

FOIIMAl1ON fROM TO, X I 
~Av)1 (. von: /... 0 Il'l 

Well·ComplitiDII DII. -+- -+-
"'l~<;, -1-,,/1 /iJ.'",.- - . /L(/

i I I 
4-1-c>8 'I" lMiI'--~ 

lOCATlOI: 
Distance fnIIII n...a petlnlill pelluHn MWCI !1I(iItM! tank. lllandon.d Mil 

· _d Itt. 1IC.11 ft. front Uo AI r :Pr ~ ~ftfid.nti" ""1), 
.", . · 

~, . .. , ! \: .• '" . - 'f.~ • ;~. ~ .~ •. ._ . .0:' ~. :........ * • "'1- ",' ,~.... ,. 


'PIIOPOSED USE:' . , 
D DOII1Istic/Sleck o MIIIicipII o Busin'IS o reseHells, D IrripIiIn o InduIIriII o IIIIIiCutiInIf ~ MorIHeriIIt well 

i 
METHOD Of lIIlU.S: 

'STATIC WATER lEVEL 3~ FlitMVI> ,d- .R ()~"!)" ",,' 
If Hawing: closed in pmlUlll PSI 

CASllaMTA: o StHI pq Platie DOllie, 
.GPMfIow ttnugh iMII pipt 

Iflldlerdacribe 
CantrOlld by Dv.... o Reducera DOtIIer 


PIPEWEIGHT OIAMET~R FROM 
 ~ HOf~~/ETER IItMIuc... Flownt. GI'M
;,.5tdt )~ LB/FT b IN ~FT FT ... IN 

c.n _It b •. COIIpI.lI!y shut in? 'kl 
__FTLB/FT IN FT W~ ~. <lI WELL TEST DATA:• LBlFT III FT FT IN

! Describe: 4.,£ l,'J ~ 2-30'o Pulllpld tat: 

? iloUllII DATA 
 o Beilt.

6...,.T. No. af,Sacb GnIet Wt9d From Ta 

- <"'. 4(" IC.J. Ib./geI _()_It~t DOdIIr REce/14.. 
, 

AliI, e/)1b,/geI _'_·_ft__t. Pwn,ing Lml BIlow lted s.r.c. 
ft. After HI1. ......it,:,.O.saiII. 1JI1MIlint ....dIn tV'""'P 


~'.'''''~ ..... 4. ':,. ""_ .. ---"-: ~""::..:.,:. :.:._~~_ ~ '..;. ":.': ~"~""'~"'''''''':=-:''.- .~:.,." .. ._... ~ ". ft~AltIf - . '1In.. PIftIIIIId. ' ..
-- ~:.. .i ;" . • puIII, in1tIlI.d, PUIIIjI nlte IiPMr SCREEI: 0 PeIfOrlt14 pip. ~~II 
· . Dilllll1.r .3 IN. lIlIIIIt )0 fEET IEMAIKS /)t;~\Jo.t;-1 bv,.cDl.I<. k

MII.ri.l_ r\f<. 


'ot Siz" Q10 Sit FrCIIII loLlS: Fill to 1s:s: FHt 


~.. Qther infotmttion Sr: b J4~ h~'£ '6- \ \- I)
. ' ..: '.. "" This M~." drill•• UflAr lie.n" # 7'1£ - 
. , 

.. 'I~ A.'MIII .1 IW. UIEI? !llYa'0 110 . '" , And this1epen is true and lCturl:t,? '. 
~ Ifso.whIlmltlril/T· 6" .J... ~" K ~( 1i,. _ 0riIfiIt flmt A .... I , )),."'L/~f 

,:" D.saiB~j"'lacaIiaI? I~d~ti I! S,'" !1:t: ~l7' , Signatln of Licwt ReIlf·lln1l1i¥t: {t a 
~"If DIII.fEClIO.: Wu WIll ...etid ... CIII'IIII1tian1 :::::. t'A..I·, 

. _yEtHew:' 

~A-d\\ UIIortttry lint to tor "'Ir --i..IIO, WIly NerI 
, ~ ...lily entlylia ~--

.... ~.;,(\ 
. 1 
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•• 

~~.~:.Nf."iI":dl'~.411r.·~j·."V.;)Of:,"""--·"',",f,•• .....(it-.;~~,.l·'f-.;~4....,. ...........,;W/O·;..4~~.'~~~· . ~ ..•. 


~: ~ ,." 

• Hydro 10689 ;: 

luI:IIian W1/ " ilHL'14 SIc 
County 

( vi i,-" 
1Z Twp 

Medii 

I I 
-+-

;( 

-+
I " 

E... 
I I 

-+--+
I I 

SOUTH DAKOTA WATER WELL COMPLETION REPORT 1 of 101.12 

...J...---l Milt --~ 

Dialllnce fnmI n.1fIII JIIIllllti.1 poIlutien SOIIRI (uptlc t""'~"'ndcmH Mil. 

__._.ft. fmm S9\1t11. 

PlIIP.1f1 USE: 

~.. 0 OGmestie/S1ect 0 Manicipll 0 IIainuI 0 Tilt HM. r- 0 InipUIn 0 ~II 0 InIIitutionII lJ MaliteriI!, Will 

METHOD OF DIILUn: 

~" ..r., 0 .... , ,
. . ....rdtscrille_-:-__~________ 


,'~;Em:1fT utlR 
7frr HOr~Mml:.. ;:;; FT FT 

__L8/FT ' .. __FT FT IN 
" 

WIIOWner: 7 t (, l-. 

WEll LOG: 

STAne WATEI UVEL (2 FHr 

If fIowillll: dote. in prmure 23.<S'"" PSI 

GPM flow tiC tIIfou" 'l. . inch pipe 

ConCfI/I.d br )l1 V.M o Reducere o Od!lr 

Atducld FIowratt GPM1:;,c.n well be cemplttely ,hut in? ,
~::.:::===.:::::====~======::: 

,--_lS/FT __IN __FT ___FT ____IN WELL JUT DATA:

---------------------1 D. Palllpld 
. iflOUTHIB lATA 0 BliW 

GraUt TrJII N..~Bleb 6IIUI W.ight FI'QIIt To r-l 
( ""'17 ffh. Ir.}. .../g.' ----'2-ft_....7L.Lt IlQ OtfIer 

: I 

. I,.IIiIntort teat to far waur 

qulldy IIIt/yIiI 


~". iJ ,~ ,.::....--+fHH'-""..,.i......,c"---- • 
_L
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jIII"Ito ................... II-~""""" .....,., .~:''''''''h''.fo.l.f.a~.....~~..{~ ..... »"""'" ....."';;'~"",<..,,~...fI~':" . '" 


\'1, Hyd~ 10 6~S ~AJlOTAWATER WEl: COMPLETION ~E~irr '. 10"87.92 

JNC 

WElL lOG: DEPTH 
FORMATION FROM TO 

D 
Well·ComJlItIian Dlte 

't 10 . 
1......---1 Mill ---to! 

LOCAnDl: 

DistMce fnIm n"1'lI1t peIIIItiII pol"" IIlIUI'CI Ittptie tllllr. ~ weH. 


f" let. etc.)? . fL lrell }.l{J N It :r... .;Ji14 1GIIfCt). UN KPA?~ 


PRDPOSED USE:' 

o IJomatic/Stocl 0 M..... 0 Bulin.. 0 Tut Mel.. 
o Irrigltion 0 . IndustriII 0 lllltitutioNl pi. MIIIIitorinv Will 

IIETHID OF DilUllO: 
STAllC WATER LEVEI.-----~Il'"A:_-----·-·Flit~,.q) 
If ftowint; ~d ill ""• .,11 'i1 PSI 

CAIIla DATA: 1It.11 D,,1IIlic o OtfI.r 
GPM flaw -I!:h-lWough 1- iMII pipiIf oIhIr kscrii. _______________ o 0111" _______
CemroIltd '" j(VIW 0 IIftvfm 


PIPEWEIGHT DI.rR 
 "'t: FT b~O' FT N]~m:, fWvctdF'awrlt. __ .-(-----6PM______+//.-:lIt LBIFT IN 
__LB/fl __IN __ __IT IN l~cu~-::.:~.~~~.:t.:~:Hm::~~====ty~~~~==========:::IFT ... 

G ~~~ At' 
:::_-_-_-_LB_/FT_-_-.:.-==_It_-_-_-.:.-:.FT_=::::.::::-_-_FT_____IN-I 0 "liliiii.11 O_rib.:_.LU;J....:...:,,---:.../•...;;'_L_!-'11:..,:1:,..·_-=6:.:::0..:5:..
SIICJUTlI8 DATA 0 Bail.d 

°1~ NO]'btt ~w.~... Flr' It lil, l 0 Otll" 

__ RECEIvED 
O,seri'" woutinl PfOC••r. yo ~ \' It. Alter ---Nfl. pumped rZ9. aPM 

____ ____ ..,.......__Jb.I..1 _· It __t ,,~lml BIlow LillI! SuI'fICI 


-
Nfl. IJIIIIIIIId.::==:::::;;====::;;;==========~ ____It. Aftar ___ ~18 GPM 

SPM
SCREE.: 0 PIffwII.t' pipe I!CI Mnf.turn ~"!::punIp=.:m:It:III:.d.~pump=~rItI::=======~::~=:::: 

m.,..lIf . ~ IN lIAIfIt Ib ,FEET REMAIU f)~ WGY 8v,.J .II £ l 

Mlttriar ....J)?L....VL...::::l :...-....,-___----,,...--______ v ~ 


. Slot Silt i (HO S.tflHl 111, , flit to -'iiLfHt <6 _ )1_ I 0 

Om" iftlOl1ll.tion '7t T k rth ~ r: - l) 


-====::::=====::;=:::::;=:::===:::=~ Thil WI" was4litled IIIder lieen.. #__)~Cj:...-f"=-______ 
wAs APACIBI OR SIAl USED? ~ YES 0 NO '" i And mia repellt iI true IncllICCUfatl].'I) ). I 
Hso,whltmll.n.n 6" "r J< IA<. h,- Orillingfirm _r.t."'~" y,...; I ,'~I 
0'-"b.p~loA.Is).ndl-""""7 f,.., hr, 't1 A-, ~II' a ' ___.....;;.~_.,----"..-.---!:!-"-___'___.,.__ho--_-..... S_lura of LieIA" hprtltlltltivt; I!A ~ ~..," 

~ D'.flmDl: Wu MIll diliaflellll .... CGlllplwlian? .)J-,;Lj£~,...~-"":>O""---~-=-=---Il"------

-i.-::'" /I." ~~-
011.: ~ 
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, 
locaIien Jt!.. 1ft WW 14S1c~~TWP bS II, I L.: W.llllwller. ~WL h. C h 
Cotmty Nar1h llulillll' Nlme: A:.. Id.!t: # ls:-d". USJ. 7'611tvtz ~i ... · I ~ I AlIdnla: P.o. IJ",~ 22 J 
Pl.... milk WIIIlacltion willi an ·X" -+--+- g) ~"""""'i '1 .-< 9 )7 7~ 

.. 
.'. 	 MllLOI: 

W 
I I 

E 	 DEPTH. 
\ 

'k 	 I I FORMATION fROM TO 

<1\",11 I, .... ~ ~l ,lI () 47\' 
WIII'Completion 0... 

", 	

-+--+ FA-I \ RI'\J~-_ (.L '-17f <; u 'II I s- JtJ .... Oll lMiI.---...j~ 
LOCATIO.: 

DiItanca 1I'/I1II .....t .....iII JIG/IvIioIIIIIUIn IHjIIic tin" .....l1li111 WIlL 


fted laC. *.? It fnIm lJO"IJ ,,' P, ~ It .... L{id.ntify ..re.I. 

,.".,IED USf: 

o Ilelnstic/Stack OMunicipll o Business o Tilt Holes 
o IrripIioR o Indatritl o IRItitutilnal j(I MInitoriat weN 

IImIOD OF ••lUlI: 
STAnt: _TEll LEVEl a. flittyJ U, ' R(2l~d ' 	 &..~HfIowint: cIoted in pIll$Ura PSI 

WII8DATA: o SlItI Jq Plastic 01her G/'M /low /, tllnlugh Z inch pipe 
H••r.d,scrill, 

CunfnJ/Itd IIf J6 y_ O Reduce... o Olll.r 

PlPEWfIGHT OIAMEnIl FROM TO 101.£ OIAMETER 


Rlduc,d flowrllt _GPM
~.!! 11 LlIfT IN _()_fT,6 4,0 fT ~+.. 	 it· , Ctn WIll II, c.......1r shut ill? ... 
__'fT fT ____INLB/fT IN 


'" MLl TEST DATA:
LBIfT IN fT fT IN o PuaIp.d OestriM: ):/,),/.// [21.. '-l Zf.. 
GlIOm., DATA o 1II11.d

GfIIIt T,.,. No. at SIcb GI1IUt Weitht From To
l"".,. 10J 1<.1. "/pI ~fl,~t 9. DIller 
 Rse~OIb.lpl __It.,__t Pu.."lMI BIlow LIIIII Sarf•• 

O.Kribe llroetino ....". &I!D ~ . 	 ft. After Hr1. PU""" ~ .... t_PM 
rt: Aft.r_., HfJ. PI""'" ~GPM 

If pu"" inlltll.....UIIIJIIIt. , . GPM··SCMEI: 0 P,rfarIt,d pip ~~.. 
1("'OillMttr 3 IN leRjIh ~_ffET IlEMAIIIS 


Material fk:l j)[Wf-Y 
 15"",,} Ii.r; I-r 
Slot Sb. ;'{)lu SetFrom~ flit 10 '5"Q(:f..t 


0thIt ilIfafm.tion it.':/- t\ }J..... /i t·... ~-32- <1 <
7l,../rThis well \IIIIS drill" under 1ie...11 # 

W~A PACIWI a.IEAl USED? 121'YES 0 k 	 All" tllil repGl1 is true .. Ia;UfItl. 
/.' 

If \0. what 1fIIIIri.17 '-
b I. eA~~,·.,. DrillinIJ finn I)A .... •'a R,.., II.;.. , ~N' 


DesCrib. 1l1Chr!1) .. lacItionl , 11." I,~ l ~f I: Ar 9.1.0' 
 Siglllhlriof Utellse AtPmtntltiw; dQ 
DtSrlfEmOI: W.I well c1isin1tcte4 .,n ClllllllldGn? , . a4 _." 

_VES.Hw. 

lI/IaotOIy lint lei ,., Water JNfJ. WIIr Nor? />lt4 ~·r--. _'IF!;l;' 
....."'anaIyM I 

.1 
IIate: 	 , - Rn .. , 	 ,1..7);1r 
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.... ':....,. .. kP::~,"'" 4!£Ji4QU .1..Ift:q""~~.4r""''''''''''''':~''Ij''.w' '..,~
7S L· • l<.\ .. CI-'''6 

Hy.,ro1D692 SO DAKOTA WATEltlwELi. COMPLETION REPORT 10f101_92 

I I 
. PI,..m8lit WI" 1oca1i0ll .111 "X" -+-.... -+.

I I WELL LOG: 

W. E 

fORMATION 
, I'/.. I 

W.ft.COIIIpl..ion Olle -+--+-
I I 

I,.....~--' Mile ---...." 

LOCATIO.. 

OWIIIICI fmm ",.r,.t potllltill ~..1:1 (...tt,.t.... lIIItIdoned Win, 


1.14 .....c.)? It hum WO" E r,. f } f ....~jdtntify JIIUI'C',. 
PIIOPOSED USE: 

o OOllllatic/SCoct 0 Municipal 0 "inlu 0 Tnt HIles 
o kription 0 . IndtntriII 0 1natiMi0llll r.taniteriIU WIll 

II£11tOD Of DIIIlUIC: 
-0 I STATIC WAlEli LEVEl___....3::;..Cf...:...;;...-"'-______F..t 

'tv\n.. j. .""u\.I,. _ \J-;.....----__......:."'~'C.......-x--~:...:...;:;.;;.oIoi\.~---._..t If Ilowint: dtsId in pm.... PSI 
WI•• DATA: 0 SIll., RI PIIIIic 0 OtIIIr J 

GPM How Ilnug/l Inch pipe 
It odIlf dIlClibe_____________ C~1d ~ 0 Vlln 0 RIducttI 0 Otll.r 

PIPEWEIGHi DIAMETER fROM TO HOLE DIAMETER .'1IIduc1d fl....._____........__==========--S-PM
51>& J1l1lFT b IN -'L_FT 32S' FT So/C.I IN lZ.(

~~::WI::II:bl~am~~~~~~m:?====~~:-==============:: ___lIlFT IN __ fT .. FT ____IN WILL TEST DATA: 

=_=_=_=_~l8I~FT_===~IN:...:===fT::....::::::::::FT~-==_=-:.-::-::-:'N:..j D PUlllflld 11 I·r). 1!...-.......:::::....;..;U'=--_
3 \ AO,wille: ---.I~'·.LI!...''':''-_..ll:JQw=
GllOmWa DATA 0 IIIiIId 


GrtlllTJI' No.!JIcb 6rtIl Wlig/lt . FrGIII To 

, ~J. ~~ I(·J, 111.'l1li -tL-ft..1lS-1 0 Otllir 


___111./", __ ft. __,_I PurnpinQ levIl Below lInd'Sulflt. 

__......,..It. Aftlr ___1Irs. puIIpIi ___---:.':_GPM 
D.wibe IflIUting "....--+r~~...."....'c-fr"---.---- 

___It. After IfII. pllllllIId ______GPM 

H,... illltlllld. plillp rate GPM
seRUI: 0 P,rfwatld pi" ~ MInIIfaturtd 


Dillllll1f3 " lIngth 10 FEET 1lE1IM1. 


Mmri.1 ~Y<'" 
, SIol Size .02Cl Set FfOIIl 31., Feet to f: 4i" Feet 


Olhl, i"fennltiol'l Sf 1 . X _, '( d 


-===========:;:;=::::;;::::::======:::===1'TIIis Will WIS drill... uncle, lann ,, __.L7...:;'/ S'L....~,----__.... 
WAS A'ACID 01 SEAl. ~II ~!;S [j NO AAd .11. rtpon is trulllldlECUflt•. 

If .... whit mllt.riaI? ,~ \ k ltlL hv Drilling firll! t),tu "> 
:.D~ItCtib~-~.~padItt=,~rt!!..):1IIII:.:1DcItiII=·:nl~=j~~.:,::h~;::;~~::'~==~=::3~'=5~1 SilflltUtl of Lif;tnsel1tpnlftrll,ItM;/ 

DlstlfEC11OI: w. WIN llilillfatt4 .... COIIIPlltion? r __YES, How: 
, ~NO... Notll~:;t7 

:t.c 
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= 
WELL LOG: DEPTH 

FOINAnON FROM TO 

W.llfiomplltian 0.. 

670 
h70 

lOCADDI: 
DiatIICI fnlmllllrftt IJIIIIIIIiII ,.....IO!IICI ~.........11 ..,~ 76f' 


ft. from t~
" IHd _etc.,? No N p" \ ( ..btidutify IGIIIQ). ,,!icr 
'iJ' PIOPOIED USE:' ' l' i' t' '~", ,~-'", : '1 t-'-'_"_""_-_.'_-._,_1_>'_~_' _' _'~__'_-'_,t_'_'+'-::;;":"1117',,,,;,~,1\j!lftoo-fi!\..y.n"_ 

o OemIsIiclScoR 0,....... 0 IJusjlMl" 0 TI...... RE\i1:.I!''' 
o lniption 0 1mhIstn.! 0 InttituciaI iii MOlIn'" WIll lIAR 1 ~ 'LU 
IImOD OF 'lilUlI: 

STADe WATEII LEVEL 1J W~~ FlitP1 U/\ Rot~,. ~ 
If flowint: dOlld it ...lIIIra __--'·....~....5~------PSl 

'::PIli DATA: &l'P1l1lic o Dthll'~ ){Stl.' 6PM... 2......,. 1. indI pipe 
' If ather ducrilllr c..ttohd IIr JZl v. 0 Rt4ucM 0 0thII' __---,_-:-'-_ 

. FROM ,i 'PI~HT TR TO H0VY:: ~df~_______~-------~-G~ 
\ 111FT IN Q FT '1JU FT~ . 

, c.. Will" COIIIPII..".fIat in, fi . , 
111FT IN FT FT IN 

<)j WEU TEST DATA:111FT IN FT FT IN 

llOutlle DATA 

Graul Typt 

t:t" -r 

This_N was 4riH.d under lielnslll__-l7'-1...L't...;l.['--_____ 
~, "-.-U-A-,'-A-ClEll--CJl---SUl--USl-II?-:"l\l'~YES-~D:'-No-'--------1 And "is rapon is true IIId ~, l rJ 

~.,. If 10, wflltllllt.MI1_----,.:,.,_....:6~·_'_...:..f<..:..,\__~PI\..:..I,..-~I.I.~-='~--g-=-.-=-()-:-, Drillingfifll !!.!!!::!,."f 1'",: /,.:.. , 
cf,., b, ~f. t I' $itnltureot Liclnlllltpr.untltiYe: /1 

:y qilt.'Een'I:' WII WIllI lIililflcted II'" COIIpIIIiOll' V ""-
, ' " '-:::;rY£S,1Iew: tV IS Signlturl~WIII",lqu~'Id~rty .....r. 

, I.IIIoIItIlfY lint .. tor WIIIr _1110, Why ....7 • _'(1TefA 
~-~. v 

... lit SF"'- Dill: }/I1DI 
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Hydro 10694 SOUTH DAKOTA WATER WELL COMPLETION REPORT 

lotIIien NWI \6 tlHI~Ste J~ TWIt , S !til If w•• Owner. "p~~Lw;i,~ l ~ ~ ~ Ceunty~ NIIIth Bu,in... Name: .LN, 
, ~" 'R;vi, )( II 10. 8(3.(Addl'lK 	 7lJ 

~ +- - + -	 AI JIJj_/:....~ J J./) iJ7,4'7PI.... milt ..lIloc1li11n widllll 'Y'  L 

I I WEll LOS: 	 DEPTHW E 
fOltMlTlON FROM TOI I 

~A ,II I". ..-..J, t.JAA./" (,) Zq, 
WIII'CompIetion 0... -+--+ F~" 1(.'v£' I' -~. ( 2..~T ~'fl.I I 

~- 22-u8 I.. , Mill .. / 


LOCAnOI: 
DiItMa from ....,,11 petlfllill JI/IIIt.ttiM IOUI'CI t-,,; .... eNIIdoMlI ..I, 


"Id lat.. etc.17 '. It. bm No i"I ,;. , , i'" J.. IMI....tify ~~
Co 	

: t . .... ' ., . 1 . , 1-", .. , . .:" 'IOPOSED USE: 

o o.;..lItic/StaCk o Munieipll o lIUIiMu o Tilt H .... 

o IrrigIIiGa o IIMIuIIriII o 1II.litutitllll .Ill Mtnitoriq well 

Mmtoo Of DlUlUla: 
STADe WATER L£¥EL ,> FlitWJvl) if ~/..;o~ 
If lIowill,: cIIud in pJlJlUII PSI 

CAllIIG DATA: OStttl ,~1'IIIlic 00-', z.+ 
'PM IItw Z dInIuaIt 	 inch pipe

" If othIr MctiM . 
CanfnIh'iy iii V.. o RedVCIII DOdIer 


fllPEWBGHT DtAMmR FROM TO HOlE D't:mR 
 Rlducttl flowrltl 	 GPM 
" S9~ 	" LBlfT· 6 IN _O_FT 3 11 fT -B~", ft·;Cu Will b. -.tit." shut in? .

LB/fY IN fT FT IN 

'" WEll TlST DATA:


LBIFT IN fT FT 14 	 •Ii,; 	l/Jo PuftlJld OllcrilM: az '16Q 
GIIOUTII. DATA DBeiIetIGrout Typt 	 8mut~ FflIIIl Ta'No'1-~,Ktl 1(.1 	1b.l,1I ~t..1.1:Ll D Otllt, 

1b./ttI _ft__l Pumpm. Lewl BIlow l.1li4 SIIfItt 

GueriII, ~II......... 	 It Alter HfL \IIIIIIIM'
fv .....' . 	 ::C~.• -4- ,.., . . -'I ..... .',!'i;""'- ~ ," 1-... ". - - • ...-.<" ..... ::.oil' 	
_ 

•.. 
" 	

."', , _." _ ....,'•. "fl~"~r.l.... :: >. Hf\'I!'!"'I':'L-	 .~ .~. 'El':';'PM . 
If ,.." inlttRad. pump rile .,.,SCRIEI: 0, PelfGratetl pipe 121 MInIIfIcttnd ..... 


0..., 3 IN ....dI lS:: fEET iHAIIu pnllt'( 
 !'u,Jo-el( "~8 
l'Vt.Materiel 

Slot Size .(J to SIt From31.l- FUI .. ,qt Ft,t 


Other inliJnllltitn ~ 
~~ I ~ l4 .. t .. 8'''/)"-3 


, . 	 litis Will wu drill•• under Ijuno , 7'1(' 
~. 

WAS A'ACIEI 01 s,2HOf 18'YES D NOI. 	 And IIris ripon is Vu, and ICtuf.... 

t.(' ir'
If so. wIIaI ••riII? " .., ,. " P...., Ie" 6c:/. Drilliai finn· j)A "',l /)""//.'-, 'J 

~..~O.~ptdeI('llll4locMito? 'P A, ,."" j\1' '562' SipU. of LictIlll_""IIti~ 
l'..YliOISIIfEC11OI: W.. wellllitinflrtti filii! Allplttien? -	 ./ r_YEllkM: 

LIbomary II1II10 for ••, JNO. Whr Net? AltA 
qU_~E:: ~~ 

t. 	 Olt.:c'-	 t./_ /- til a
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Hydro 10695 1of107~92SOUTH DAKOTA WATER WELL COMPLE'nON REPORT~ 
lacMien ±P't II Si" 14k 31. Twp 6S lit_It 
Ceuntr In 

(v) 11:, I I 
PI...milt MllllGcdan ...... ''I" -+--+-

I I
W 	 . I E 

I 

-+- -+-W.II·CampI.tion Ott. 

I )(I 
3- 2 (), O~ I-- 1 Mill --.....j 

LOCAtlOI: 

DiIIIncI fnIm _It potlllfial poIIutieD IIIIRI ('r,: - t lldoned WIllI. 
. . t~,'. ~_)? It. ...... \I.W! t ~ t, ... lidllllify 1IIurtI', 
,.,.aulE: 
o o-.lIitlStack 0 ........ 
 0 ..... ~ T.. 1foIa 
o IrripIian o llldalriel o InIlhutioIII MotIiIDtine WIll 

IImlD OF DllWIG: 

.,., .;t> l ~(J..,... 
CAllla DATA: o St••, IjlJPItatic tJ Other 


If otII" dtlCri.. 

PI'lWEI6HT OlAMmft FROM TO HOlEaxmR 

,~ , 
508 tJ LBlFT b 18 Q FT '-113 FT JFt 

LBIFT IfI FT FT IN.. 
LBlFT IfI FT fT IN 

GItOU11II DATA 
~WIiIIM FfCIR1 To6nMat!FtM !~~ I 	 lII.'pI -L..fL~t.'111 __ fl __t 

D..... ~.ptlC.... 'I!-~rJiSp
,- . '~ ":':,-:-., , :; .;. . - ~;"-_'•.-.,,:: ':;" .'::... ~;:" ••"':....r;:.:;....::...-;:- '" ";"-::..."~."":'~ '_-.= ~ 

SCIEEI: 0 Ptmnt•• pip. Ii Manuf.,re4 

DillMt.r ~ ,. lInttlI lS: FEET 

M.terial l~L 
, Slot Sil• .:d2l!L l.J , 1 btl. '"1 FatStIF?; .~ ,1\ AI, ,i,.Othtr inlanNtlan , 

.......w ..7.!""'~. "},_O NO g' A " M. 

If so, wballIIIttriIt? 4 Co , p<4( Iv J, 
D.1CriIJt ,....., _1tcItiIR? JII4 ;",', "JJ. If1 '18.1' 
DlII"Ema: w.. WIIUiainflctlll ... ~1etiIII? 


_Yls. .... 

IIOIY Milt 10 for WI1tr ~NO. WIly Net? All.. 


quill" tnl/ylil 


w•• Owntr. ~""I'" It-' I.,
.........: i1l.~tr 7,'<:.\.:-- lHJ I b/., 

AddruI: P. (). '8c;-I. ") .2 ~J., J".., ,I I • , /I (;"77"/''1. 

WfLllIG: DEPTH 

fORMAnON 	 FROM TO 

{"vII l"'t:~'1. fL 1..- 0 1./1 <
-~/f J?,'"ri' ~. i, £lIe; t:;o'ii.. 

. 

~- J' , :;;- .~ . ! ~,~ . !' 	 , , ; " -

STAtiC WATEI LEVEL l2 . FI,I 

"fkIwint: clea•• if! PfIUUI't l3 PSI 

GPMfltw .3 t/waugh 2. iftC:h pip. 

CIIII1rOH.d by tll Vllve 0 ...... o 0tII., 

RI.ed Flawflt. 	 GPM 

elll MID .. eompItttly .1 ill? ~~ 
WELL TEST DATA: 

'1(((.) f/1.... J{)OP~ DlICrib.: . AT 
o IIaiII4 

o OdItr 

Putnpjq lMI Itlow I.Iftd SIttIft 

It Aft., HrI.puIItIId 	 GPM 
"'. ,it 6ft-". -- -;:' ."",:-::tJllllP.lII~-: ':' -~ If jIUIIIp iut.II., pump rllt 

IlI11AUS 
j)£INI'Y 'iu,.I"e It ~ 

g'• 32.- 13 

1Iiis Will WII drilled .,.,. .8l1li " 2f..l r: 
And tIIiI "port is lfUIlIIIIlCCUI'IIt. 


.Drilling firm -" ' !J4l-' : , l>":III:-'~ 

SijnItUl'l of Liceftst RtpllllIlItlM: (/... 

, ""', ;.j.4~':2 
SIQn....of~~... Preperty HIllIer: 

/ r~ 
~t. i ,ft.. 	 Otl.: 'I'" ,- "8' 

..
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If"-' or; ,-" • .•. . • ) ......,.. $ .... • , .... .' .•.,.... . \. "....., •. " .• .IltI'JiOr.; !",;: - ~It :k""'.ll";'iiiol,;.;ac..;.;au", ,,' '"...
!ol:/~" .,"j •.'i'l'!, .. '_'" •. ~.;y ·r·-I't .~ ...'"'' 	",J .-·~t;. i." ..............,;' •• ~••• - .c .• ' •• ~••• .'J; ....... ,··;:.:.." n·-{t"oJ~·';-~I'~. \ ..~q4A'",...,.\q4WjUW' ~..' ... :.~,: 


Hydro 10696 1of 101-12 
jSOUTH DAKOTA WATER WELL COMPLETION REPORT 

localion I\IW~ WW14Stc~TWP JS RII_' i' W.IIOwn.r: 'b,wt., -l .. t\..... " 

.,. 

-NtrUt 	 Bulin... NIIIII: P~~l,r ., to ''-) U~A IN c..
CGunIy ~'" If ~I 'Vt:" 	 gill(I Addrtss: £. o.Xl 	 71.~ 
Pi.... m.... weH Ioclli... willt In "X" -+--+- lJl lP'A1 l 1./)_ 7'21 &./7

I I WELL lOG: DEPTH
W 	 E 

FORMATION 	 FIiiJM TO-I 
' ' I 

( f.~/I / ~c'c;' Ie.!, Zqr-+--+- '-' 
W.II-Cemplttion Data 

I I 	
f~11 Ir.·"",." ~. f 2<1~ LIz> 
FVSI_ 51.._ It I.Il )' i-J'" r:'-l.\-og I.. 1 Milt ---I LtA- Ab IA-	 4"( ,;g., 

,LOCAnOI: 

Dilttnca tram nUrllt potllllill paIIuIitn 1IUn:. ("~ic tll1lr, 1..IIIIIonld Wilt 

...!l1It,. Itc.)? ft. 110m 'tl.tJN( I t I ( ....._ (kI.ntily louru). 


PROPOSED USE: 
o IJonttstic/SIGCk 0 .... o BusiII... ~ T.II Holt" 
o IniQltian o IIIdua1riII o fIIIIltutiIIIII Menitoring Will 

METHOD OF DIIILUIG: 
c)STAnC WATER LEVEL 	 Fltt

,J~V/) d .' t){) f"" " ,If flowint: doled in prlllUrI IS- PSI 
CAIIIG DATA: '0 SIt,1 ~ Plastic o OthIr 1 

~GPM flow 60 dvoullit inch pipe 

It otIIIr 4tscriH 
 ConlJOll,4 by ~ V. o Reducera o DtII.r 

PlPEWEIGHT DlAMmR FROM TO HOLE~R J
Rlduc.d Flowrat. 	 GPM 
$013 1)ul1FT 6 IN ---'L-FT 1ZLFT ~ IN 	 'f';jCen well lit campI...1y sbut in? 

~N __FT __LB/FT 'II FT 

<\ WELL TEST DATA:


LB/FT IN FT FT IN o Pwnp'" 	 IilSl,/j AZ S-6oO.ICriU: 

GROUT.I. DATA 
 o BtiltdNo.f[b fr.'\Wtitht ~ To~ 	 III.!.. 1t. ....:rRk o Other 


Ib.!pI __IL__k Pumpina ltYtl Below lII1d'Surf.1 
 .RECtIVED. 
It. AIt.r Hr., pump.d 	 GPMDescribe pouting ptOC.... 'f"""P 	 4tR .. Zft. AIt.r Ifrs; Plllllflltl GPM 

If PIIIItI iIIsttll.d. pump rlt. ,..~,,'-- Gm
SCIIEEI: 0 P.rftrIted .... I)IMtnvflcturatl 


IIlIlARIS
Di.lllller '3 II lIIIIfIt 1£ FEET Pt'Nt- '1' 8cJ~JiI(.h ..., 

M...ri.1 -'VL 


, Slot Silt '. 0]'Q Set flOlRf:1l f... ~F..t ~ .. J)~ 1..
Other inhlrmttion ~t . K 1'~(v 

This weN was drilled under Iic_ /I 	 7(...Lr 
WAS APACKEII 011 St: USlI!,,K! YES 	 0 to ' An4 tIIil "port it tru. end ICCIIrtt•.'-tAl ,.
If so, whit m.t.riel? ~ 'f K 	'P~,.., btl\ OriIlinglirnl 12Avl) /2,.: II '"..~ 
D.scrib. ,.c.ktrtIIIll4IacItiln?"P~l k..- ~ f~ I'\-{ ~6z.' SignatUl1 01 Licllll. R • ..,.llIItltivt:5t. 

\ 

7 

/).,._./DlII.FEmOI: W. Will Ii••et" UptII cemplttion?

_ns.Haw: 
 '" Uk- . \Si~:l%eror~.,~.r.

latIonttefy ItfII tD lor wiler -.LNO, WIly Not? 

qult~
d ,l. 	 L .'{-I-&8. ~ 
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'~'~' "''''','''0\1', ,.;' . ," '" :t:ii@i,~,: .'" "')\..~ .•,.",,~', . :t,.~::.aW .,.":,~~:'~~~.;;h;.il.'-"'~J.\i:t~..... ,,, ;.::-, 

~ Hydro 10697 SOUTH DAKOTA WATER WELL COMPLETION REPORT 1 of 107.92 

MLllGS: DEPTH 
fORMATION FROM TO 

__""S"--_'l' -_O_f'{__ 1.. --1Milt ---.I____ ..... 

UJCAnOI: 

DiItlllCl .....lfIIl patHliai poIIutian _ (llpte ..... tbllllloft. Mil. 


ft'lilot. 1k.1? " It. from .AJI) ": t' -1" )I.... ~ (idltltify soun:.'. 
I i .',f" ......PlOPOSiD USE: .. .. 1 • , 

o Domtslie/Stock 0 MuRicipII 0.... 0 T.st HoI.s 
o Irritltioll 0 fIIdustriaI 0 IIIIItiIuIlonII ~ MaMeriII, wall 

======:::;':,=::;========:::.1 This.1I WlSlfrilltd under lit.nat ,, __............J7.r...4..I...-!.~_____ 

WAS APACKER 01 s~"1I? E1'YES 0 NO ; AmI till. report is trul and ~It•. ~' 11-' 
Iho.whet lIIaterialT 6'f 

;( 'I" A fll.A... lj",.(j I HII DriUift" finn }lA"" • ., _~ .. "1. TNI"." " I£' 7
;D'''~') and 1ocatioII7 fJ~ ,Ai" k /. (l1..J11 Sitnltlllt of I.icIIlSl RIpIt.tntllivl: (.L 'j) , 
 .~ 

DlSllfECl1011: W.. wall illiIIttclI4 upon a.,IltionT , ~'~~I 
_Yfs.~' 

LabarltoIy ... to ftr ....r -iHO. WIly Net? l'VA 
qull~~aIysi, 

~.:.: ..5. l \ ?t' C. Oat.: tJ_--'l_-_o-..u.8_____~_ 
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locatiOn ;Sw 14 ~t UI~" "2. Twp JS Re_lL 
~1IUn\y hth , &11 [{ill t'/: ., ,. I I 

" . 'Ielll ..... Win IDeation, with III ''X'' -+--+,.*, 
; 
'{ I I)(w E ., I I~. 

1-+-'-+!. W.IH:OIIIPI.tilll\ Dlltl 
" I I 

S~~\~bf \-- 1 Mill ..I ' 
lDCAnOI: 

Oi~ flUm M...sl patInIiIl pallulila MtIf'CI (....cic tHk. M"""'" Will. 


Iud lot. etc.,? ft. frtca NON, - P,...b s..'''~idlllltify sourc.).

; 

I PROPOSED 'US£: 


o DonllsticlStock o Mu.iciptf o BuIiRuI o Tut Hole. , o IrrigIIiH o Ind4IstriII o lnItitutianli !\Monitoring weD 

I 
! 
I 

MnHOD OF DIIILUI': I 

Vv\ \J D J 'Ro fA"':. '" 
CAII.a DATA: o ~II ~1'I1IIlc o Other ' 

If ether delCfibt 

PftWEl6HT DIAMETER fROM TO HOLE f'\icETER 
HR ZI lIlfT, b IN o 'FT Igo FT . & Y IN 

LBlFT IN 'FT FT IN.. 
LBlFT IN FT FT IN 

GIlOUTIII DATA 

Gnul Typ. No,ofSacU

(.,1 lS ,-tlitM Frwa To 

$'. Ib.'pl ~1t....J.tL..f 11.11111 __Il __ t 

~, Describe groutin, pIOC.Mt pl.l \A., 
" 

" 

J:, 
SCIEEI: 0 ~td pip. pl"";"lCt\ImI 
OJ......t ::3 IN Len_ L.S- fEET 
Materill f\lL 
Slot Sill '. o2u Set from ~ Flit to 20 f F••t 

Other in'lriIlliolt .'~ . k P~It." .. 
~ 

WAS A 'ACID 01 SIAl. USE~ IJl'YES ,_ 0 NO . t.. . 
.1110. whit mll.riII? Iz. ~:3 ,K bitt. _f'...tI!:>--

Oescritle PMhti.,11111 Ioc.., p",< ~ ..-- Sf I 111: .lJJL 
DIII.,EenOIl: W., WIll disinfHUNIllPOll clllll!ll.tita? 


_.YES,'How; 


_ Lallolltoty URI to for wit., ~.o._Not? N" 
. , .,1Iity Intlysil

\<.; ~ ')( <." I 

.-' 
w.n Owner. !'owE.. JEt t.. 

au,iM. Mllnt: Po"Io'.t!:. -rt.l b U(A ;;;t£1:. 

-


AdM..: p. CtI, ~(;,( 7Z!
:;Z.J.. s;=...~91 f. !J. C;--?7~:) : 

WULLOG: OEm 
' FORMAnON FROM TO " 

,.t. .,.. tel... ~LA,. 0 7<;t, "v"f'1: 1\ R J.~ is- '2.o~"."JC/ 

-. 
ITAlIC WATER lEVEL 3'1. l' Feet 

If 11owin1: dllld in pt.WII1 PSI 

GPMfIow tlwGugl! ~ inch pipe 

ConItoNId by OVa. o R.due.... o Other 
Rlductd FIowrIl. GPMr::c.n Will .. COIIIpfll.1y shut in? • I 

WEU TEST DATA: I 

o P .... pIlI nemibe: ~{.ti t:J.I. ,L6.5. 
o lailtd 

DDthIf ~~& 
PUllljliftg ....11II1ow lIIId Surflce ~ V~O 
- ft. AftII' Hts. puIIIpId . ",,_llat; GPM 

ft. After Mrs. putIIpI' ~ GPM 
If ,ump inlt.nl" IIUIIIII 'III i1Jl'8 GPM 

tEMAU.S pt'v.-ei 6'v," JG ,,/.t 

g~ ~-I 
This Will WII drilll~ under IicInH Ii 7C(r 
And tllilllpen is true and lCCurltl. 

Dr~lin. firm PAu.) /2.,..';/. '-~ 
SiIll'lllUfI of lielnl' Rspnl..nlltiv~L . 

Bv.~ 
SignllUfl~~. p,.,.rey HoId.r: 

~/~ .. 
0111: 
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,.,-.,....~'~"""'""P.'.""!1111-"...-.,...... ;0 1a...'"""'.,.,..,....~~~."..~.....,..':i:r..i1.;;..:.'.;~ ....,(.....JIC ;U .".,,«,> 
,,~ r LJ ILJ- t))' '~ 

~ro 10703 SOUTH DAKOTA WATER WEll COMPLETION REPORT 1 of 101-92 

l.ocItion S~, \4 ~W II SIL_'~Twp 1 S RII_lr Wlllllwn8f: PDW';;.,. 
/' 

1';3 L.... 

CoutIty \ NordI Pi.: "'" t:. _ TI,...t. L USIA -


Businl" Na.: "- N C.h \, ~'v'" I I Addrtu: f. c,. fL.]!i It" 
Pl.... mark WlIIIGcItiGn willi III "Y;' --+--+- ~l ~- ·--t J 

(0. (72'-1 
I I WEll lOG: DEPTHW E 

FORMA11ON fROM TOI I 
F"l' I '1\,'\1. " 0 IPt> 

W.II'CompIItiaft O_ -+--+ r l,;J(.IM./ IOU If'&!XI I4-18" 08 Lw. hu l ... Ijv J/Jt::'I.. IMiI.---..f me/.,.., •.., V"- 105" i{IQ 

LOCAl101: 


f.) .Nk P.A fI"a. '1 ,() S2~ 
0itt1llCe ..........If _lit. ,...,.1:'Ii:"'''r WlU• 

.... lot. etc.)? lOt) It. fnlm .b • f. 111\'- lidllfllify 1IIIfCe). 

PllGPOSED USE: 

1;1 Oemutic/St.k o Municipll 0 .... o T.;. .... 

o IRipliGft o ' InduItriII o InItiIuliNII 0 MoniIIritIg Will 

.mlD OF a.lllla: 
STATIC WAnl LlVEl J 10 Fill~VJ} J tt~l. If flawinl: d.... in JlfUSUrt PSI 

tAlIlI DATA: 'If 51111 o PIIIIic O-bttm 
GPMflew illCh pi,.IfIroueh 

If DthIr dl.riIII 
Cont"nad fly 0 VIIv,1 o Reducers o Othar 

FROM TO HOLE°rJUERP'jIE'GHT ~ R.duc.d flowtm , GPM 
LBIFT IN a FT q1( FT g~f IN 

CIII WIN lit COlftIIIII.1y .. in? ,1tr 

LBIFT IN FT FT IN 


4\ WEll JEST DATA:

LBIFT IN FT fT IN o Pumpld O,scri": t1,~ j,'Il tile,""'I.

.IOUilI. DATA D Wad
6roId Typt GnIUt~ him Til... ~r-(ha, lS:./fII -L1-ft~t o 01"" RECEIVED 

Ila./fIII __L __l "'-PII!t In.1 8I'ow land Surfla MAr2 ••tu ft. Aft., Hrs. ....d _g:ftB!9Hra GPMDe.nlll .,..itinu 1If!IC....rt ... , 
It. Afttr HIS. IIIJIIIPId 'IOiiiiw GPM 

If pum, il1lt.lled. pullljl ret. GPM 
SCREEI: 0 """!'It.d", ~ ManufICbnI 

.IIAtlKSDil/lllt.r .1 IN I.qtb 5'0 fEET De-WcY 8u trJ()~ I(
Mil.. ' ~~L .- 
Skit SiD '. 010 Set fRIll c..)1~ Fill to !It\ Fell 


~(r ~ - I' ")
Other infennllion t~ PI4'~,,, 

21J.( 

WAS A'ACIfI .IW1{.Ii. 'ItS ' '2' NO K 


This WIn WIS drilled Ullder licenw 1# 

Anti this IIPort ia trul lIHIaccurate.. 
If $0, vwhltlltlt.riaI? ! \ PIA t ~i~ Drilling lilll b.~ v " • _, I '_, J.I\I 

(li 
n'" 

DelC;rill. ptclllflil .nd lacetiaR? rd !.(l t; '" ~i1 ~A~J 
Sitnlture of License Rtpre••lti¥l: <J~ ... 

DIS1I1!;ECTlOI: Wit WIll disinfldH .... CIIIIjII_? , 1>,.. .....) 

_YES. How: 


LaIIorIlely ..nt to for WIler iNO. WIIr NIJI? IVA ;~---
quality lIIIIIysis 


£d i .... ?/::7LtI$DIte: 
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,.,..-.-.--v"P" ~"Ajl""'~"':""""''''''''''.~;'''''''~.i~~- 1,,;.......... :,~.~~i.;i,~l.."~~' ~\4",.~~~""v.,.
;,,.. . - ." . 
I, .Ht}dro ID 704lJnlcp~OUTH DAKOTA WATER WELL COMPLETION REPORT 1 of 187_12 
!" lIIeItion N W ~ NW 14 ,,~TWIt is HI 1£ WI.OWIIIf: 'Pc..\.U ... · '~I..L 
" 

County g::; K " llusin•• NImt: 'PO"", r~ t h l U<'J. Ih/t 
~ 4) ):Vi,. I ... I f. o. ~v .. 11.\Addraa: 

~-. h . 
Pl.... IIIIk WI. Iocllien with III"X" i + - - + -.' U.'1\ So, .'"". )77'1,,", 

W 
I I MULGa: DEPTh_ E 

FORMATION , I I FtTO
, 
I ~I<.II r II' for'/.- '-I sf 

W.llCompiltion ....I -+--+- F<41 \ ?' J ....... Llff hOc.)

I I; 

'1~1.~-O~ Fl; $Q ""-' Aile)· ...b&r
I- 1MI. ---..j 1;,<"i 7J),'"'If j,b /11..

LOCAn.: , 111,,.,,.;) c.1_ 7Jf 4'1'''-
DiitItICI fnw /IIlnI,t poIItItili ~ ..rc. 'If.ic I.nl!. aIIaIIdonId well. 

,.ed lit, .tc.)? - fl. ...... _·_()N~ I'&i.)t \ L litltmifr IqI,II'CIt. UNh /JAlIJ 151
~'lJ, 
;:OSEDUS£: 


u..stic/Stock o MIaicifIeI Ollulillla o Tilt Hole. 

o /mpriGR o IiIIfIIItriII o hutilUtianll 0 MGIIitIrriIItI.WI" 

IIETIIOD Of DIIIlUIG:f 
STATIC WAtER L£VEl 0 Faet

~11 J) ~ tot.\ r", ' If 1Iowing: .,.., in tJl'tUlltl 42: PSIt 
~ CASIIG UTA: ~St••1 o Platic o ChIIlr GPMfIow i'1.. thtuugIt 1... iftch pipe 

If lIIter dncri••t 
ContnIIIt4., )1 VIhI 0 RIIlucIl1 00.....I 

PlPEWEIGHT DIAMmR FROM TO HOLE DIAMmR 
fltdue,d F11Mf1te SPM 

LI/FT b 1ft 115 FT <{ K\ 1ft~FT'''6 Can WI. u completely shut in? YiS 
__fT FT _,_'__1ftLI/FT 'IN <, .UtEST UTA: ILBlFT fT FT IN ~ .._ (.-It "OCJ'" o Pump.d D,"",,: o.~ 


GRGU_UTA 
 o Bailed 
6I'OIIt Typt Vitigllt fl'Olll Tom 
l..~, ~ •./'" ~ft-hl o 0.11.- a!ECEI't'ED 

111.1", __ fl __1 Pumpinlll¥ll !.aM Burf.. RecE'VED 
o.1Cribt IfIIUtlne pnICI- ~4:~ . Lt ba,• .o~I~,, _ttIMI 2D... pulllp8d 114y,if. fJ 2!!-') GPM 

_ '-,.,J GPM- fl.......RIGHI". pumpt4 

~ f··~ (flr~'7"" If,., insta..... ~ ' •.•, ,', GPM 

SCtlEEfI: 0 Ptrfomt4 .... L! MlftUftdured 


0i1lMt1f 
"S'I .. laftIIh tiu FEET IlEIIAIIS 
 Qt We '1 is vrJ c) ( ~ 

p~~M.tlri.1 

- Slat Sin .• Otcl SalfllMll~ flit 10 - ~({ F... 
 tg-S--l. 0tIItr illfomtlti!ln t,d.. ~, V"""~(' 

ro. 

-1lIis well WII dfillt4 uMer liullll 1# 2~( 
,~ WAS APACIlER OIl SW USED? ~YES 0 NO And lIIil ,.port i. '"" IIId lCCur.I•. 

, . )' -1.1 1• K PA ..1,.- IJrillilla Jim ' ~••n} 12,../1, ... , .1iJl 
" 10, MIIll/IItIria/1 ~ 

lJescriH f/IIbrI..... ItcIIien? ~1I1·: [~" >t: \. G\QS Sign,tUII of Lic8IIse Reprlllntltin: 


7 
~L.. ).-'\'. D'II'FlenDfI; W. welllisinft"t4 UJIOII ....1itn1 

N~~~~g~-. ~:':.... -~........-'
(t) qullity 1IIIIysi. . 

~_ 3t.~~(~ Dill: ~' 
t 
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Hydro ID705 SOUTH DAKOTA WATER WELL COMPLETION REPORT ,.1 ~1'7.'2 1-~ 

MLLLGa: 

_..L./~Z__-_·_s:::...,"_-_a_...L9_ ......---1 Milt --+1.1 

UlCATIOII: 
0istIIICI ......-r................................. !.. 
i

1_.... etc.'? ' ft. ....J.Ii;';j.' 1)" lc::'iMmilr IIIUR'I. 

""... USE: 
o IJHIuIicISitcIl 0 MunidpII 0... 0 T•• HtIItI 
o Irripcioft 0 ........1 0 InIIIIulianIl I¥".......well
·MITHID OF _un: M V \) R" ~ .... /' ")


~.c;. <lot,I 

fORMATION FROM TO 

t.:kv/f t:l'liA 0 l'Jo 
]:.. 11 fl.",;....
t.IJAr/;A IftiS'··" 

JfO '~'2b 
J..,\...I~,. .)~l.~ -Lt~ 

lV) Of 1''.10''( "1 ('11 <<" 0 

1)1'111\ ~[M . too: c,( (I" 'b{)(}I 

~, 

SlAne WA1IIII.EYEl___-I-I+~J7~~tL------FtIl 
j-u.-----u-,t-~-.-=O:-SIttI--jJ~,...-·-~O~OdIIt------I nIItwiIIg: cIoIH in pmsuIl __________PSI 

.. 
.,. " .......-n.. 

GPMIfIIw 
l'"1. 

....... 
n ........ 

iIIcIIpiJt 

DIAM£1tR FROM TO 
J 1 7Q. •• 

HOLE IIIAMlTEI! 
. ~')[. .. 

................. 
RIductd FIowmI ____________GPM 

- '.A 

to 

, --.. 
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,,\ "' . ., 

Hydro 10706 SOUTH DAKOTA WATER WELL COMPLETION REPORT 
i 

I. 

. 
~iM H l: ~ N( Ute Z I 

( u )/ '" r ro-~I-~---:-I---. 
~ 

PleI.1 Nrk WI_ location wiCh III "X" - + - - +'
Well 1lMer: pc) oJ.) t: or -1 ~, '" 
Bu.in... NIIIII:t~ u... <, , t.' ( l__ LJ S A 

AHIIu' p. ,~. is ()I! 7 1. ~ 

. I:tl :Y,dV 

" ./. t) 

I 1 
wI-----;---'-----f E 

1 1 

-+--+
I I 

WEll lOG: 

FOllMAnON 
DEPTH 

fROM 1'0 

1041..---1 Mile --~ 

___• .1,11 __ fL__t 	 PtMIpiIIa llvel BeIaw lMI SurfICl 
____It. AftIr ___Hn......... ______&PMf .,... ....... proc·..._---lff-.:v::..;I..t:...;':...,rf--_____·____ 

==::::;;::::===:::;==========:J ____ ft. Hn. PI_After 	 GPM 
•. 	 SCIIII: 0 p,,,..... Me Ill"";"... If p!IIIIJ instilled. PIIIIIII rat. GPM 

lIiMIIer 3 IN ltlllllh __----1C.J....:;o'--___ FlET IIbIAIIIS 

,....1 Pv< 
. SIet Siz•. ' 01 (i Set ffIIII 2. 6' L\ FItt.o 11 ~I F... 

Ollllfi"....... I 0 ~J.,-A 2]" t ' ~ t)~l~\.;....IV..;.£_"(~_Rw~o¥. __.It.....k~_q..lo.-·..;.2..;.(_'..;;<_t--_.... """.:..I'"~WIOol·l()

.:::======::::;;:=:;:=======1 This WIll ... 
*it.. under IicIRll ,, __(....!.-'-t.L.£.L-_____ 
WAS A",Clift. SUI..., ~YES 0 NO Ani !IIi. rtl*1 i. rue -ICCJ,"" 
rtao,wlllClItIftIieI?' K- J>",k~(' O_firM ~'C'I f),. .. /I,;y) INC 

De.... ,.bf(.'......7 .;i-7 A1 Z"1 ~ SitnItwt Gf t.iaMt "-ietIlIIive:/ . 
DtSIIfECTIOIt. WIS'" ...... ..,........1 
 . ;>j"" J2~!eE'VE 

. ~'fts.Hew: 

~ l.III«eIory """0 for WIler _NO. .,Net? 
;. qullily IIIIIyais 

~ 
.~,-.,.-------- ----------- ..... 
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-- -- --

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

--

, , 
Ittdm 10 707~trNE I SO EFGrm - WILD V1 

~. UTH DAKOTA WATER WELL COMPLE"nON REPORT 11·02 

location % -fWI-% Sec 34 Twp 6S Rg 1E Well OWner: ... -
SillineSS Name:Powertech, Inc. 


County Custer County North Addreu: 145 N ChicaRo Street 


I : City. State, Zip: Hot Springs SO 57747Please mark well I I 

location with an ·X· I I
____ L __•__ 

1----..1---I I 
I I WELL LOG: 	 DEPTH 
I I 
I I 	 FORMATION FROM TOW 	 E 
I 
I I 

I Topsoil - Silty lean Clay with sand,
I I 
I I 	 brown, moist (Cl) 0 0.5'--- ......--- ----.. ---
I 
I I 

I SHty Sand, red-bm, dry (SM 0.5' 12'I I 

Wei Completion Date 
I I 	 Silty lean Clay, red-bm, moist (el) 12' 21' 

Silly Gravel with sand, It bm. moist to Mays. 2011 14--1 Mile ---Cl\ 
wet @3S' (GM) 21' 40' 

DlIC8nce to __poIenIIII paIIo6In __ (.eptic ........... -..II, ,. 1111, ••j? 


ft. from Unknown 	 (1denIfy source) 

~OP08ED USE: 
.... Dom••llclStock BIMunlclptl B,BUINu @;IIt~

IrrigtIIon 1ndUIIrI.. tnatIIuIkIneI ,Mollllo(.18 well 	 FEETITATIC WATER LEVEL 
METHOD OF DRILLING: Ifftowtng: closed'" ."....,. 	 PSI 
3.2~40.0' 

GPiWiiuw thme.,!!h 	 Inch pipe4.25"HSA? 14.25"?~I 
ConIroIecI by 0 v.tve 0 RIIduc:eB 0 Other 

CASING DATA: -OSteet illPlaatlc pOther RedIIcId ftow ,... 	 GPM 
Ifother detcribe 


PtPeWEIGHT DIAMETER FROM TO HOLE IMMETER c.n WIll" be c:ompleeely Ihut In? 


LBIFT 2.00 IN O.OFT 30.0 FT 3.25 IN RECEIVED 

WELL TEITDATA:
LBIFT IN FT FT IN 


LBIFT IN FT FT IN o Pumped Detafbe: ·NA tIlV t 92011 

GROUTING DATA: 
 D8aIIIId 	 _TERRIGHTS 
GtouIType No. of 8Kka GtouI w.lghl FIOIII To 	 I'RC)CJMMoOtherCement 8 LbIg" O.OFt 26.0FI 

~-	 PumpIng Level Below lM1d Surface 
Bentonite 1 LbIg" 26.0 FI -28.0Ft 

DtICIIbe glOUtlng p!OCIdure- --- Fl After Hra.pumped GPM 

__ lira. pumpedFl. Aller 	 GPM 

If pump In.......,. pump rUt: 

SCRIIN: 
 bJPerforadpipe illMenuflduleCl 	

GPM 

R~RKI 

DIameter 2.00 ~ lang'" 10.0 Feet Monitoring wetl 1t-34-4 

...18118' Sch 40 PVC 

Slot SIze 0.010· Set FIOIII 30.0 Feet to 40.0 Feet 


Other tnformdon 12·20 Sifica Sand from 28' to 40' 

ThII well ...drtled under IICInH • 678 Mtlhla 
WAS A PACKER OR SEAL USED? OV.. ILl No report II tnIe and accurate. 
If au, wMt m.1MI8I? 

OIiIIngtrm: American Engineering Testing. Inc. 
OetcrlDe padIer(.) Mt IacaIIon 

SignaIUre ofUc:enN R.",..,uIve: ~ ~ 
DIS",leYlON: w....dIIInfIdId upon compldon? t ~. 


Dv.. , How? 


0 No, ~ Not? MonitOring well onI;,-- SIgnaIIn 01 WIllI Owner or Equilable Property Holder:
lib ID which w..... 

...., 
MmpIa ..... for...,. ! 

! ! 

DatI:, 

I 

Dewey-Burdock TR 
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___ 

--

son., uoiuNG AND MONlTOlUNG WKIL LOG 

........... ,." "Da1:0 IYu.e 

Boriq 
~ 6'"-f-ll to $", 

Bod..  -.. " ,.~; O~ 

Pull u. CUiJI& ,.,:/f- IVa 
BoriQ Fill_ tJr:. 

\ ......,
CDa't.halas SUplia& FnJ. ,-''-,- To ,- 

_~ Ja. .....______.Flf.~lAUa'er To' 

'2'1~ 
.....~I&,..;...::!...L ....L.-_..,~O~_IlL. IItllav Stea ..,_ tn 

__'_' .. ..,....,.""""";:'-",--,la., Casiac To__........~__.".. 
. 
. " -. . ... . ~. ~ i 

_ Ia. ,CUiD. To'--_---.-_____,_ 
,. 

r. 0: or C. O. Tube Froa __ To _ 

.Jet:. ,1fith Vater Fraa To 

~-------------------~-----------
i+.J, 1144LL 11 A1) :z. 7 

.. ... , 

-r 

-------------------------------------- ~ 

e-~...~.. _ ..............-_... 


" ~""""""L·e"c,.t-~ 
,.,() • .ioc.-...o,-a, 
r_ :.!:I'!!!:-' ...::.:J:JL'• 
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.<""\ 
l'Iydro 10 107 SofS· 

GEOTECHNICAL FIELD DATA Sl:t~~ ..... 

Project Number: \ 7 -,2ft oate: ". $ - $- tI ...""~~ngNumber: 1I-39d:f 
Project Location: .." P If. c,.1 ''I . Crew Chief: _·...JI1·rJr:;...d.r:;.:.:..JI:t.,;;.z...______ 

Borma Start TIme: t 0 ='S' Boring COIl\Pletion TIme: "5:=- 0 

. ". 

:~ . 

. '. "
.. .;i.ethqd of Advancing Bortng . 'WaterUvel .' A"~~ofBorl~g 

"" ......... . ".\. ..............'........... ", 

De ~ . ~ . Q;i'!'~;. ""..... CII¥eon......SempIIng FJan: To:.•_ '.~ . :·L:~·; .,...~ 


In. fl!tie ~To: ,

."i .,


..,}~ II. HaIaw .... Au/1IIl TO: • qO , . 

-. . 

Jet WIll ~Mud Franc .To:· 

Pt'" r.t=nT MR1 1 H\.4 
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SD EForm - 1Aa1LD V1 

TER WELL COMPLETION REPORT 11-02 

Sec -9+- Twp -&8 Rg 1 E 

Fall River 
County CUlter eguAlly 

Please mart< well 
location with an ·X· 

I 
I 
I 

I 
I 
I 

May 4, 2011 


Well CompletiOn Date 


~ 5.2911 

---~----I ----~----I 
, 1 
, I 

W ........... ' .............----"'---l E
, 
I 
I 
I I 

---~--- ----~----, I 
I I 
I I 
I I 

-:!'!!==-=="'=!!l!!!'!""l'oI!~-_--.!o--------""':";";';""';';;;'';';:';';,;;;;j 

WdOWner: 

8U8ineM ~:Powertech. Inc. 
Address: 145 N Chicago Street 
CIty. Slate. Zip: Hot Springs SO 57747 

WELLLOO: 

STATIC WATER LEVEL FeeT 
If lowing: c:IoHd in preuura.________ PSI 

ui1i now -::~_ t!l!":l'''!\lh _-=:::--____ Inch pipe 

~C::;O:A:"lII:=ING~D:":'A':"T:r-:-...,.~--....,.....------~ ConIRIIIacIbyOVaM! 0 R~ D 0Iher ______ 
If otherdelcrlblt Reduced flow l'1li ___________ GPM 

PlPEWEIGHT DIAMETiR--::-:-:=:----=FROIot:-.:-:---~~-===----, e.., wei be c:ompIelliy shut in? 

---I.&f'T 2.00 IN 0.0 FT 

LLT TDATA:
I.&f'T IN FT FT IN-- -- --- RECEIVED 

I.8IFT IN FT FT IN o Pumped DetcrtDe: NA 

GROUTING DATA: MJV D92011
OBliladGrout Type No. of &ldIII Grout VftIIghI From To 000Cement 1 ~U\Pumping lew! Below LIII'Id SulfIte1e.eR--- Ft.AIlw__Hrt. pumped GPMBentonite .,=:.::.:1::.:.::::...-.".-..J.,-1 to~o :.~ A 

ft.AftItr__Hrs.. pumped GPM
15 

If pump 1R1taIIId. pump rate: OPM 

SCREEN: 


0IametIIr 2. Inc:hH 
MetertM Sch 40 PVC 
SIotSbI 0.010· s.tF_ 12.0,.. .. :a:a,9 "Nt 


0I1er inf!InIIaIIOII12-20 Silica Sand from .8' te ii' 


-W~Q~A""'PA-C~KE=R-OR---I~EA1.~-UlE~D7--.-----------I Thilwelw•• cIrIIed underbnH' 678 and .. 
.......... and 8CICIA'lIIe. 


If 10, wtMIl fIIIWtII1 

OIaaIbe pIICMf(s) 1fId-.-a.-I),-n~--~-------I DMntJ 1ImI: American Engineering Testing. Inc. 

"""'iiiiiFi8iiii:i~;-';:i:i:~==:::W:;:;;;----; SIgrtature of Uc:enaa~: ~"'::>oo. J I QDIS C"IIOII: Watwtl cIIIInItdId upon completion? J;::> ~-
OVa. How? 

lib III wIIIch w" ll]No. ..,., Not? MonitOiing wei onIi-- StgnIIIn ofWd 0wIW Of EquIIabie PnIperty Holder. 
quaIty ...........for.,... , 


~:---------------------------------------
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Hydro 10 708 SO~BOin:NG AND MONrrOIUNG WBlL LOG . I 

DaceSoriIUI: No. ITi..e 

...
Sona. tr..~ -u I,'o-:.S't; 


Borilqr "~I ..tad 
 ro'- ,.~!O.;) 


....1U... casiq .... It .Na. 
Bor.iJu[ Filled I'll" 

..... of' Arl",*1ai _tine 
, .. .~: 

Coad.IaIus SaIIplsa, ~': :-~.- "To

~ .IL rute~er ,:Toa,.·__-:-:-"'-___ 

'a'/4f.IL .1~S~~ to' }O 
, ' 

----=-:.. 1'a~ ,.,CaslllJ 10,·_-=...,--_~_:""-""--_ . +
_ Ia. 'Cu;..i T~~··..--,-______i--'-_ 

P. D. or C. O. tube FJ:OII _ To "'""""---> 

.:set:.·1f1th "'1:... Froa To 

-r

------~------------------------------

I 
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Hydro 10 70a Jof3PowerTech (USA) Inc. 
ORILLED WITH J AIR D WATER 0 HOLE NO. (lH1-1-AugV~} 
1.0. 3 a LOCATIONt '11'1°'7.77, /ON 'IZ.» ,J],ft g".., d1pz-z 
BIT SIZE If FA 

SAMPLE lOG BY ....-::k;::;;~_______ LEASE' (."T) CNy- ewM 
DATE 2/'f/11 COUNTY 1#" &'11'( STATE J12 

" HJA- j 

Dewey-Burdock TR 
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-- -- -

Hydro 10 709 15 ~ SD EForm - 1.-alLD Vi 

SOUTH D~KOTA ~~TER WELL COMPLETION REPORT 11· 02 

Location ~ NW Y.. Sec -94- Twp -88- Rg 1 E WeHOwner; ••• 

=---~~--------------------Fall River Business N&me:Powertech, Inc. 

County C..-ler CewFitt AddAtH: 145 N Chicago Street 


I I City. Slate, Zip: _H",-at",-S;.Lp:.;.;ri.;.;:ngs~____..:;.S.;;;..D__ c::5..:;.7~74~7___Please marl!. well I I 

location with an 'X' I I 


~·--1---- ----t---
J I WELL LOG: DEPTH 
I I 
I I FORMATJON FROM TO 
I I 

Wl-----<I-----lf---'----I E 
I I Topsoil - Silly lean Clay with sand. 
I I 
I I brown, moist (Cl) 0 0.5' .--~--- ----1---I I 
I I 
I I 

Silty Lean Clay with sand, bm (Cl) 0.5' 35' 

Well Completion Date 

I I Silty Gravel with sand, bm, wet (GM) 35' 38' 


May 9, 2011 1<1---1 Mile ----tf 
IlItIIance to __ poIenIIaI poIIII4Ion _ (MJIIIC I8nk. ..,.".,.,.MIl. feed tot. *)1 

It. tam Unknown (ldlmflry1OU/'Ce)r------------+----t---
n BuaIneu Dreat hcIIeII

DInIIituIIOnII IllMonllo........ 
 ITAncWATIRLIVRL FEET 

H·ftowInO: clOHdIn pnIIIIn ________ PSI 

GYM n- ~~_ !!,_~!.Igh _-=........_____ Inch pipe 


-::-::~=_=":":'l:____......---~---__......---1 ConIroIIId by 0 VIfve 0 Reduc:era DOIhtr
CASING DATA: r IStaIl 11'1 PIa. r 10fler --------
Hotberdllaaibe "-' L:..I ,-128 FT r Reducedftow ..... __________ GPM 

PFEWEIGttT DIAMETER FROM Tf-. HOI.E DIAMETER can wei be ~ Ihut in? 

___ llM'T 2.00 IN ~ __._1FT __FT _-98:0' 4.25 IN ~;euCTi!ifDAik-----"'A!(:eff1!1:lr---
lJJIFT IN FT FT IN I weLL Tl!ITDATA: •._ lyl:U 

--lIM'T --IN --FT --FT 1M 0 PumpeCI 0escI'IIMt: NA 
GROUTING DATA: D8dId tI)V 0 9 2011 
GroIII Type No. of 8acb Grout WIIIgM FIOII'I To 0 WATER 1UGHT8 

Cement 7 Lbigal 0.0 Ft 24.0 Ft 0fMr PROGRAM 

=---:--::----~- --- PumpIng LWIII Below land SuffIce 

B~~~_ft~.__ lbft~.1 204.~ FI !!.~ PI ____GPM 
.............._.. .................. ___ ft. AftaI' __ tin. pumped 


____GPM
126 to 28 Ft Ft. Aftar__ tin. pumped 

Ifpump fnItaIed. pump ..... : GPM 

SCREEN: 0 Perforated PIPe [lJ ~ R 

IlIIImtMr 2.00 Inc:tIM lqth 10.0 Feet ~wel11-15-4 

......1 Sch40PVC 

SIotSIP 0.010· SltFrom 28.0 Feet to 38.0 Feet 


Other Wannallon 12-20 Siftca sand from 28' to 98' -E-I.28 to 38" 

~:-----------------------------------

Dewey-Burdock TR 
December 2013
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...
Oat:c TiMe :~ 

IIorinc CoaIplet:ed 
1'1n1~ .' 

Pullin« Casia& 

BonaE filled 

, L '$' 

CoadJwous Supl~ FroM --  To -.__ 

la. Cube To,_--:  _______ 
. 

fla•.CasinE To__~_-____ 

I!. D. or C. O. Tube Fro. _ To ___ 

.Jet: Wida Vater F~ ~__ To ___ 

:t wida Drill.iD& Mud ·F.1'OIII To 

, 
...-.- &."& 'CD"''l ' • 
~ .....~..... -.-' 

~-~------------.~---~------
stJ« 'Pig nil. 

-f 

-----------------_.-------

" 	 I 
:.:' 	 I 

I 
I 

Dewey-Burdock TR 
December 2013
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Hydro 10 709 PowerTech (USA) Inc. 30f3 

&lRILLED WITH: AIR 0 WAtER 0 HOLE NO. /lII,..15 -t1UM ~-tf 
T.D. I1f!, LOCATION' 'tZthft.""1 Iflffl,,/ .0,1, &r< IIIfPZ..z 

BIT SIZE If" fA 

SA....e. LDI IY--=lk LEASE"!l!WlfIT1 IHf {it/M....______ 
DATE ?/«I/tl COUtfl'Y (,If /l,w . STATE J1) 

.."",._(a.-t
.-.,.-..r.::-""Il_IwtOld..... 


IN. ......
.... ........ 


.:=:::==------""==-------------- "'-"-.-~. 

Dewey-Burdock TR 
December 2013
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:~~i(;!' ;.. At. " ....... (., .•.•. /0.., _..;.~~~.~{\"h !f>•• ; ••~t' ..... -,." .. . . . 
...~, .. , ', ... .. j'. ,. '. . •. .,. "1- l''t (' ····0 i!, ...., ....~ ,':<- ~." •. ,....... "<or .,ri/.. • 


·... 

Hydro 10 3026 (; SOU'rH DAkOTA ~ATE~WELL COMPLETION REPORT" 1 of 107-92 

Loc8lion lV" 14 ~f, '4 ~ . t • Twp 1< 1Ig. J e 

c~ ~ Nd 


r"..11 8. '~.-, I I 

I,.. rUI mark WIIIllacltion willi III "X" - +- - + 
~ ; I I WELL LOG: DEPTH 
r. w r XI E FOllMAlION FROM TO 

, -+--+Wtll-Cempillion Date 


1 I 

.J 

/......;..----1 Mile -----.1 
LOCATIO.: 

.' 


DiIUnce hom ".,lIt .........11 poIIulien _I ("fie _ alllIIIIkIne4 wall. 


,..dlot. lie.I? . ft. hom NONi" F.,. d t- b (idtldifr ..eel. 
iL· • ~"'''lfb UtE: I. * '.. .,,~." ';..~ * ~ ~. .-' ..... j. :~ * '" ~"".' "'.... ~••••••.•.• ".t'~ ,...·····-~... ';:.·f';- " 

! o DenIIstie/Stock 0 Municillil 0 Butilaa 0 T.., Holle 

o IrrigIrian 0 .InIIIulllrial 0 InIIilutIallll f!1. Menitoring well , :" 
., -.....ETHO--o-.'-a-II-LL-I.-G;-.-------~--..;;....-_t-----------.....L---L.---

, STAlIC WA1ElLMl Ii f{ fill
lie. 1......;..(1\1 vI) ...J- Iftlawing: eland in pmSUIl ___________PSI-----........---~~-.,L-;&.~-T----I 


~.::., CASIIS DATA: 0 StHI lrI P111Mit 0 OthIr 

:!!l ,... GPM flaw l/nutIt iRdI pip_ 


It othIr,dlacrilll____________.___ Ca.mtl.d IIy 0 VIIhe 0 Rlduuq 0 DttIIr ______ 


. P1PEWBGHT DlAMt:R . FROM TO HOLE QJA.METER RIMed FIewmt 6PM 

:SOR 1\ LB/FT. IN 0 FT II,~ FT Q.?-S" IN -------.-/~-:r'-----

,f :.'~i lBIFT IN __FT __FT ___ IN ftoo:::CM:WIII:,~.~,..:.:..".:!::...,!:'''''':.:in::?====-======== 

J '. ~ lBIFT IN FT.... FT 'N WEll lIEIT DATA: 

~===-===:::....:===~==::::.-====:::..jDPutnpd OllCl'mt: _....r:J'1.....:.-.'..:...'...:.'_;t_l_~4s;...:r.L---L'~.L--(), 

JIOUTIH DATA 0 BIll• 


GIfIId(~. ,~ GnI.!d W..- From' 1 b~ 

" 
 ...,J J::L- J£l.. Ib.IpI ~flAt" 0 Other ITq~ 

~. 111.1111' __- _It. __t PUIIpinu unl BIlow lind Surf.. Alt· 1) 

~':'7=~ ~=-~: =..•.• ---.-.,~~.~~~=~" .. '<: ="~:--
:.~_Qj.....t.r r >~ un... 30 IEIWKI D I •• -..LJ 1!"FEET 
:. MIttfiII t·V (, ~ \IV to T 0 v f' t.Rc- c ('(

1".,.Sia lOW SI' fnIm Ibf> f,.teo I~ b Fill 6'_ ,. I 
~ 'h.'infI~on .• S·l K PJ\(b,~ 0 ~ 

'\ This WI. WIS drill.d ulldlr license" .., 4 (" 

l ~ Ms'A 'ACID OR HAl_Dl ~~ES [J NO > All. Ihi;liport il trul IIId KCUfall. 


~ • ~ ... IIIIltrill? 6"" \., K P,,"C 10:' ... 'Drilling tim p.". ..J .', j) , ," JI. ".., 

I.........t"'"t~........ f,,(~., s,",,,r l,6' -~"""' .........- t' 1_ 

:. ISlIFEC1b!: w••U.inflctllh,1II COlIPIltion? 2'",... 12. ~ ') 
~='::""_ ~:;..., Alit .~--
t li ~pll o.tI:--,-._-..:..'I"~;p-'-----....._-

I 

Dewey-Burdock TR 
December 2013
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Count Powertech ID Hydro ID Log Date
1 DB07‐11‐2 682 5/24/2007
2 DB07‐11‐11C 680 10/16/2007
3 DB07‐11‐14C 684 11/2/2007
4 DB07‐11‐15 686 11/4/2007
5 DB07‐29‐7 683 11/19/2007
6 DB07‐32‐3C 681 11/27/2007
7 DB07‐32‐5 687 11/17/2007
8 DB08‐32‐10 689 1/26/2008
9 DB08‐1‐6 3026 3/24/2008
10 DB08‐1‐7 703 no date
11 DB08‐2‐1 698 3/21/2008
12 DB08‐5‐1 704 4/19/2008
13 DB08‐11‐17 688 3/25/2008
14 DB08‐11‐18 690 4/1/2008
15 DB08‐11‐19 692 4/4/2008
16 DB08‐15‐2 696 3/11/2008
17 DB08‐15‐3 694 3/19/2008
18 DB07‐32‐4C 685 12/4/2007
19 DB08‐32‐9C 691 1/15/2008
20 DB08‐32‐11 693 2/8/2008
21 DB08‐32‐12 697 2/26/2008
22 DB08‐32‐13 695 3/7/2008
23 DB09‐21‐1 705 11/19/2009
24 DB09‐21‐2 706 11/24/2009
25 DB‐GW675 675 n/a
26 DB‐GW676 676 n/a
27 DB‐GW677 677 n/a
28 DB‐GW678 678 n/a
29 DB‐GW679 679 n/a
30 DB‐11‐34‐ALLUV‐4 707 n/a
31 DB‐11‐3‐ALLUV‐3 708 n/a
32 DB‐11‐15‐ALLUV‐4 709 n/a

Hydro ID Cross Reference

Dewey-Burdock TR 
December 2013
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SOURCE D 

SOUTH DAKOTA OIL AND GAS RECORDS
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Oil & Gas Database Search Page I of 1 

Hydro 10 3 1 of 69 

Oil and Gas Search for: apLno_ like '40 047 20045' 

Download Database 

Page 1 of1 Page: 1 


(Excel8pfl)adsheet format) 

I I 

Recorcl1 of 1 

Wellintormation 


API No: 40 047 20045 County: FAlL RIVER 


WelIN....: PETRO lEWIS 5-22 PETERSON location: SWNW22-7S-1E 


PennltNo: 606 Total Depth: 2545 


Opendor Name: PETRO-LEWIS CORPORAnON Boftom Hole: Minnelusa 


Pennlt DatIl: 10-21-1970 KB Elevation: 3542 


Spud Date: 11-17-1970 Ground Elevation: 3534 


Plug Date: 11-27-1970 latitude: 43.429484

Longitude: -103.992869 


Well Field WILDCAT Status P&A 

Class: DRY HOLE Type: DRY HOlE 


Fonnatlon Tops 
FOIIINdigo Depth eft) 


Fall Rtver 324 


Lakota 452 


Morrison 700 


Sundance loti 


GooMEgg 1 .... 1 


Spurflsh 1704 


Mlnn"" 1704 


Opeche 1738 


Mlnn.UN 1815 


Converse 1838 


RedMwtler 2237 


2ndl80 2353 


IPage 1 of1 (goto g) Page: 

2/1512012 

Dewey-Burdock TR 
December 2013
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Hydro 10 3 2 of 69 

COUNTY: FALL RIVER 

LEGAL LOCATION: SWNW 22-7N-IE 

API NO: 

PERMIT NO: 

WELL NAME: 

OPERATOR: 

PERMIT ISSUED: 

PERMIT CLOSED: 

FILE LOCATION: 

4004720045 

606 

PETRO-LEWIS #5-22 
PETERSON 

PETRO-LEWIS 
CORPORATION 

10/21/1970 

12/29/1971 

7N-IE-12 SWNW 

TARGET CODES: 

WELL HISTORY / CHECKLIST 

PERMIT TO DRILL / INTENT TO DRILL 

WELL INSPECTION I SCOUT REPORTS 

OPERATOR'S TECHNICAL REPORTS I MAPS 

ADMINISTRATIVE I SUNDRY REPORTS 

CORRESPONDENCE 

SURETY 

MISCELLANEOUS 

Dewey-Burdock TR 
December 2013
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Hydro 10 3 30169 


WELL HISTORY / 


Dewey-Burdock TR 
December 2013
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__________ _ 

_____________________________________________ __ 

Hydro ID 3 4 of 89 

Well History 

Well Ne.e Petro-Lewia '5-,2 retersal . Permit No " __""'60§______ 

J'.ocaUon SWNW 22or7S=lE Fall River Date of Ptmllt ,O-U-70 

Elev • 3§3'" t Gr. • APl No. itO 01+7 ~Qrets 

Conftdenttal FlOm to To. 

Logs Recelvedt,t:\lal Induction-LaterlOi, Sonic-Ganma. Ray 


CuttiD9s Recelvtld .. Coree Recelved ..._________ 


Ddl1SqmR~•.____• ________~t________________________________• t 

Cap PluV and MerJeer 8et':.....____________________ 

S~ceRe.taed, 

PluV91nv Affidavit Slgned\.-____________-=Date:.-_____ 

Bond Relee.ed.___....n:s~________________.;tDate 12_29:71 

Summary of Scout Reporte 

11-27-70 rvs lDggipg. Drilled to T .D. 

Dewey-Burdock TR 
December 2013
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IiydrolD3 	 50169 

WELL HISTORY 

WeD Name,_'t?......c....t ...d>.......:;4...#;.;;w.J;:;.;;..:... __o~-_2._'Z;......:p....;;,;...:!-:[i.ro.;;.. ......--_Permit Number __--.;;.6_~_c:..
.;:...". ;.&..,...;:a:...;!;)I1\,;(\ 	 ___ 

Location 4""" 'tv< a";2 - '7 • - , E. .. 	Date of Permit "c I- "Z. "t., ,(/ "0 
API Number_______________Blcmation ' a5 y Z ,( B 


eonrldential y" ~ .... ..____To .,£ -. d 7 - ') (
From---!;I.,L'_- ci::-L2...;;..-....J7'-o· 

Lop Re<:eiYccI Du '" I r» d 
) 


Cuttqs Received-l~ cores Received ___________
...___________ 

DrW Stem'Records it. 0 Q;s f. - tit (1." '1 I ~-II~ 7" 

Cap PlUl and Marker Set tt;..,~ ~ ;?'''. ", '7 / 

Surface Reltored C fI • = Hf' J. '.M:f 'r" « fl:u 
• J »PluaiDI Aft'idavit Sianed Datc___________ 

Bond. Releuec1 Date___________ 

Summary of Scout Reports 

tlf tl"rtfn,,, 22a", /47/ 

Dewey-Burdock TR 
December 2013
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Hydro 10 3 6 of 69 


PERMIT TO DRILL / 

INTENT TO DRILL 


Dewey-Burdock TR 
December 2013
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Hydro 103 

3. Oak. 011 &: en Board 
01..,. Pub. Co.. 1'1_ APPLICATION FOR PERMIT TO: FORM 2 

g DHILL o DEEPEN IJ PLUG BACK 

o SINGLE ZONE 

U OIL WELL o GAS WELL o MULTIPLE ZONE 
Or";HATon 

JlI j Idc.a.L ... .. 
NO. ACRES IN U'ASE 

~.~ 224 J!!!!y~r ~!.!l_~Jtl,llldi.n.!h.Q~n\ler. CQlorado. 80202__ 
ff'W".\TII" l'j1 In-! (rum au ("tahlt",htd '(Wlld· nf 1ht" It'~al ..uhllht.ioll I

1980' FNL, 660'FWl, SW-NW Section 22. T75, R1E 
SW:NW Sec. 22, T7S, RfEFrll River County, South Dakota 
('iH'~TV 

• ~ t _ .fall Ri..ller. 
Sf) o..~ Wt:LUi ETC. 

'--r~~~~J1{'~:PTil ROTARY Ok CAH[.t-~ juOI ..";Mrs. M. Lenore Peterson __~ ___,.. ~o.l Rot.<!ry 
AI"I'H{}X'~A1'f: IlA'f'''' 
\\ oHK wnL S1'AilT 

Wi J 1 follOri October 21. 1970 

New 195' . MinImum 10 ..Surface 

ll1: ....t'nnn-: pnnrcl"r:n ()P"~"A'fl0"S. IF PROP'()SAL 1S TO DF.'£PE!'I\ 0." PIX(~ DA(·K. (aVE HAT A ON PRESENT P}(QUlW'T1V i" Zu~l': 
..'.'ill I'ROYH:-,'<1J St:W PRODl~('TI1iE ZOXt!, Ii-IV": BLOW OUT pnF\,l':\;'~ nt vnn,;U..\M Jt- AX\' 

We propose to drill this well with rotary tools to an approximate depth of 
2490' to test the Leo Sand. If corrrnercial production is encountered a 5-1/2" 00 
f4ii oil string will be run and cemented with sufficient cement to displace 1000', 

Certified Surveyors plat attached (3 copies) 
Blanket drilling bond #1672873 

T/TI.t: Manager of Operati ons on" lOt::170 
-;f

00 NOT WRf'I"'F.' nJo:r.ow 'THI~ I I~I " . 

, • "\11·!.}:n: S~:T OF SAMPl.ES. ANtI COllIES 111' TAKEI<. Ml.'ST flY. SIlBMI'M'ED. 
nf:P1'lf. illeST liE !I1JDM1'M'ED. 

'!'I81'IUICTIOlf8 

f.r"."r.a.: ThI... form i... dt'It'..n.rd for l"uhmJtUnll PI"DPOUl$: to prtfonn C'ert.3fn w~1I o~raUoM. as tndk.urd. I)n .U t~. of .andt and luse-.... [fir 
"J'J>~"jJl"Ulr ..-liun hy ('jtht,t • J.~edf>t..1 or a St:tte 3~Af')'. or both. pursuant to aP*dtt'abb/o Ff'dt"ut .tld/or SC<Jl;(e l.:t....nd n"Kufatlon$!. "(J.~." 
....Uu..............., .................... .,. ................................., ....... of ... ....,..., ......,. ~...... III....... 

If . I' t,r"J'u,;;", b t<) (""inH to the ume n"'('fvnlr at ;. dU'....nt ""b.urtat'. location or to .a new rf'~r.(}tt". UK' this. form with appropri3h> tt" 

If th.....11 It to •• or ..... bMn. dl~ drilkd... ata..... thow b7 .ltac:"bM IhHtt. It net"t'SAf')'. the coordinate l()('iUIOll of tit. h.l, IJI 

,10) prvgpnt or obJ_ttve prodUt'Uve ..... 

FII<t 3..,..... '" tlll<l , __ .........,.011 .. 0 ........ Plene. 


Dewey-Burdock TR 
December 2013
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I•...• 

.. \ . .....103 

i ~. 
8of. 

N 

R. 1 I. 

I 

o I I I 

~ I I 

rot I II 

- - - - -1- _ _ __ ..... ______.... ' __.- __ 
I I I 
I I 

462'0' 

.... .-..... .1 __ "- H ............ ____, _ ..... _.-. T . 
I I 7 
I I 
I I 

s. 

I I 
I I 
I I·-- --:------1--- ---:-- -- 

I JS3I& Ground.· 
I 
I 

s....·.. , •• 1000' 
.~.""i.. C • .,..." l.~ of 0.•." c.a-e•• 

. ..... .... • , ...U... " ... an. ....... 

.....u Ouporlltion 
ttt. Ioootiolt of .31 DrUWOOd AM 

alIIrJIftI " IMG.,. ,"ti.. It ,_""" 8 • 
. -..... .,.. ........ . . 


, "rIP J}bP C..,."" __ .,.... 'z 

.UI1I1."j!V No. 121? PE 
J 
I' 

Dewey-Burdock TR 
December 2013
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HydrolD3 9 of 89 

8. Dak. 011 .. 0 .. 0".r4 
ftltt hi, •••• ....... 


FOU!\! 1 

ORGANIZ:..TION REPORT 

Full N.IU~ of the Company. OrttanllaUon. or indhldual 

- -.- --- ---. - -___.__. ___ . _________~orpQr:.,tLO!} ________ ---_._-_._-
l~ it rd)t~:lnI(;lthJn, gl\'C' n~m:~ and ih_!d~lI.::s u! pn~\':()US or~ala7athm 

.. -~ ..-,"--- -- -----------_._--._--------
( 1. If flJrel~n ('orptl!·at:on. KH!.! ~ldt~ "hl.·n.' :\.:tnH."' ;Ind pv.!)tutlh:e .:uJdress of State agent t.J J IJ...t~ of per-rna tu do,) Lu ilne.s in ~tute

incorpur... , ...d 
:; t 

May 28. 1970 
I'rlu· IJ)3t ultltt-'r~ or P..lftncr~ IU l,..,rtl~ ... t.tUIH; TITLJ:: PUSTOl-'FleE Almlt\:Sli 

.,; .\ )i t: 

SEE THE lTAC~<IL~HEEl... ~~__ 

.----. -------- .. __.
--'.-..... --.._---j ----._---------

----- ------1 . 

.---- --. ·---r------···-·-·· 
, 

._.____.__.__ ill..ltfLiUIACHED StfEFJ 

-.---- ..---------.---..-~-------

----------_...----------------_. 

Ellecutt'<i thl' u,·, 7 t h ",,~. or 0<; t obe r . 19 .70 ~ 
Stat<i!oL.CoJo.rado__ ... >--, ----- .. R..~J-.. ~, 

- SignalUrt' of AJfianl R JOb k
County of PenYEtr _ • • ou e 

Bern,e m.... the under-lilliI'd authority, on this day personally apllt'a",d '~_'''_~''. _Qou_~e~. . _ _ known to m~ Itt I'e tht! 
pe-rson who..~ nan',p ,~ 1ub:,..,'rt l .'tt ~o thf..- rthH~'e in!.tnul\ent. "no tu.nr.g' by ~@ duly .~\·Qrn \in oalh $tatf:Ls. that h. 's duly auth.)rtzt"d to make thf' 
abo.-e ,,,port anti t:,al he "". knowleuoce "r the facts .tated here,n, and tlIat sa.d rl:1:r: :5, true ~n<l t"'''\£.. 
~.:~~Ub'nlbed and 5\\O~'. ~ ~)lh d., of _ .0010b., ~ ~ ..~~ ~~:""~) ~~ ~ __ _"_~'." •• ,... 

:'>I'y comml,,\on f:Xplr~' W.~ t 'C\'.\ Notary PUb I and for '''''')~~ 
County. - - .. 1) . 

.--,-"----.~ ~--

DO XOT WRITF. m:J.ow THIS I.I:->:t: 

Dewey-Burdock TR 
December 2013
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PETRO-LEWIS CORPORA'fION 

Attachment to Annual Corporate Report
Attachment aatea May 15, 1970 

i 
a 

Current Officers of the corporation: 

'fitle: 

President 
Vice-President 
vice-President 
Vice-President 
Vice-Presid.ent 
Vice-prosid.ent
Vice-President 
Secretary-Treasurer 

Name: 

Jereme A. Lewis 
Don E. Mettler 
Dwiqht C. Moorhead 
David A. Frawley 
Hal 11. Wolfe 
Herbert G. Allen 
Jim U. lIanlon 
Robert B. lluffman 

Street Maress: 

3680 South Downing 
5741 East NaSSAU Place 
1437 SOuth Fairfax 
7343 E. Jefferson Drive 
800 Lotus Way 

2195 Urban Drive 
3162 SOuth Gaylord 

Current Directors of the Corporation: 

l~ame: Street Md.ressr City: 

JerOl!'.o A. Lewis 3680 South Downing Enqlewood
Don E. Mettler 5741 East NAssau PLAce Enqlewood
'fed P. Stockmu 15 Cherry street Denver 

City: 

EnqleW004
Englewood
Denver 
Denver 
Broomfield 

Lakewood 
Enqlewood 

~!. OA1. Schouweil.r 5212 Indiana Fort Wayne
Cortlandt S. Dietler 8al LoqAn Street Denver 
Carl R. Erpf 960 Park New York 
Ja:AeS W. Vickers 346 North Wichita 

State: 

Colorado 
Colorado 
Colorado 
Colorado 
Colorado 
Colorado 
Colorado 
Colorado 

State: 

Colorado 
Colorado 
Colorado 
IndianA 
Colorado 
New York 
KAnsas 

E~ 

;:; 
i. 
! 

Dew
ey-Burdock TR 

Decem
ber 2013
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HycImlD3 11 of 69 


WELL INSPECTION / 

SCOUT REPORTS 


Dewey-Burdock TR 
December 2013
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12 of69HydrolD3 

Number 2~,,~ SCOUT REPORT 
r (, . South Dakota GeoIOJical Survey 


,'':. \to Date Scouted 6-21-71 

'\..;/'" 
.~/ Operator_______~~~.w8__________________________Pa1:m-J""is Permit Number-...6I¥Q6_____ 

Farm/Lease Name '5-22 1)rtet:'S9!l API Number 40 047 20Q!!S 

swuw Sec.....1L. T. 7S • R. ]I; ____.::..:F.'lll='-'J:.;.:':i::.:;Vt.I.=o!1;;..·_________ County 

Illev. 353" • Est T.D. 2 .. 90 • Actual T.D•.......;;,26.;...4.-&__ •Spudded__..;;;ll;;;;o-....;;1;;.;;.S_-7....0_____ 

Contnetor At. L. Sghlaikjtr Geolopt te.l. tJelOOO 

WORK IN PROGR.FSS: 

DEVELOPMENTS SINCE LAST VISIT: 

FORMATION TOPS: 

PLUGGING RECORD: Date P1UUed 11-27-70 

CASING RECORD: 

___.....From _____To___ Feet!t 1/2 From'--lIO:...-.._ To 367 Feet 


-----From To _____From To ___
------- Feet Feet 

Dewey-Burdock TR 
December 2013
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130169Hydro 103 

Number_---:!l~_ scour REPORT 
South Dakota Geolop:aJ SUl'Yey 

Date Scouted 11-27-70 

Operator fe1:m:Lewis 	 PmnUtNwm_r___p~O~6___ 

Farm/Lease NlU'Ile • 5-22 Peter:>sal 	 API Number 40 0,*1 2Q045 

SieiNW See . ....,2L. T. 7S • R.,_lE 	 f.WiqiWJ.... ... County____________ J...IR.iI.lroi·v.liiler>~___ 

£lev. 3534 Gr. • Eat T.D. 2490 • Actual T .D......:.;:251t~S__ •Spudded ll-18-1Q 

Geo~_____...IA~]~Ho~J~wm~___________Contraetor A. L. Scblajkjer 

WORK IN PROGRESS: DST 11-2381-2395: llW illl, PH 1106, IF 20. FF20, IF 30, 
lJ:)gging 	 IT 75, SIP 9S31_SIP2 907, Flow, 15 mint SIP, 15 min, 

Flow2 4S mint SlP2 IS min, IHl' 96°, nu1 wt. 9.5, 
visiosity 60; tool opened w/very weak blow and remained 
op 5 min, tool op w/very ~ blow 1/l1-" unler t.8ter, 
remained for 10 min, then intenni:ttant blow, Rec:DEVELOPMENTS SINCE LAST VISlI': 
140 fluid; 60' GCJ( w/sul.fur> smell, 00' t.ater w/scun of 

Drilled to T .D. 	 oil and sulfur smelling gas; t.8ter flow ~t 
test; Resistivity: water LtO.62 pf c1 content 18,OOOppn 
rrud pit spl 2.6 @ 60 Of 01 content 2,500 ppn. 

fORMA'nON TOPS: (Al Nelson) 

Fall River:' 32' Goosegg--14l1-l 2nd aonverse-----1961-1991 

Fuson-------452 Fa;oelleLs--1599 3nl Converse--2076-2094 

I.alcDta '169 Gl.erxJo---16l8 4th 00nverse-----2154-21S5 

M::Jrrison -700 Mlllnebhta-170'" Red ~~~ 2237-2247 

Sundance-Olf8 ~ -1738 2nd x.o- -2353 

lak-- . 966 Minnelusa-1S1S Des Moines 2416 

Basal Sunc1 Sd-106l 1st Converse-1S3S 

Spearfish---1174 Jllassive Anhydrite 1911-1942 


PLUGGING RECORD: 	 Date fIuaed 11_27_10 

40 sax--241P-2300 Leo 

30 sax-18SP-1750 00nYerse 

30 sax-li3P-10lO Basal Sand 


CASING RECORD: 

___ FrOl1l~__ To____ Feet 	 ____From ____To___ Feet 

___From___ To Feet ____From. To--_ Feet 

REMARlCS: 
I'lIl&&«l _ to ~/2 0!lIWl& """ to 367 and well cxoq>leted as ..._ well 
for PetC'SOn fann; f _~.j5.~ per min. 

SCOUTED BY 	 ,. ,.tt-4lu. ~-'it._ 

Fred V. Steece, Prin:::i.pa1 GeoJ.os,ist 
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PLUG: 

I 
,,--._ .._- _... --"._--. -- --~~---
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Hydro 103 17 of 89 

OPERATOR'S 

TECHNICAL 


REPORTS / MAPS 
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. .• Hxdro 1::::,0.::,3_______ 

'HONE 522.1206 AlIA 303 YltlS'S 
Contfaclor A. L. SohlaUc.1er • Inc. Top Choice --...&..:.::'''c--:-------1 

Rig No. Bottom Choice _....;Q~,/~11~ ___-1
4 ,,"-:: 

,Spot SW-w SlD HoI. 7 1/811 

~ 22 Siz. Rat lJnioUn.~,..___:_--_IHoI. _~ 
Twp. 7 S Siu .. WI. O. P.~1r 1 ':l ~ 

, Rng~ ], E Sin WI. Pip. _..JI!ooi'lll'".LW.',,"____-I 
fie«J Wildcat I. D. of O. ~!.tt.:.:I1____C. _~ --t 
County Fa] 1 River Length of o. C. ~~~ll~~?I_::__-----1 

Stote South Dakota Depth ___~ I-'"
TotoJ 2·i~9~1]~'_=_=_=_=:_----1 

EI.YOtion 3S34 I ''Grpund" In...... TeWd _l?21~~81~-~2'1~9r;'--_--I 2373------- r-

Type of 'nt __St.r a isltt..x....t__-I
f'amIotion "2nd Loo" §end -..IIl.lI!.Ul.!O6U


TGOJ Open .10:00 A M. 


,,_ #l--l-Mbl. 51' #1 ~S Min, flow #2 ~ MIn SI' "2~MIII. 

• rI_ #3 _ Mill. SIP #3 ___ Min. ,,•• "" _ Min. SIP ""__Mill. 

I. Ii. T. 960 Gravity 


MMd Wt. 9.0 ViaeOlity 60 """
2.361------- "'" 
TD 2395------· .... _. 

PRO Mole. Kuster AX-I
T; 07110 1J , fl' ... ~ .. I No. hlSJ Cap. 2000 • 2361 

.-4:=' :L ..:>...,) - 'v "." field C.r,ed.d 

IH A 11" ll02' 
~ ---...- ---- = 

,-" 
.............. ' .. " t 
-- ,-~ 

RECOVERY IN PIPE DID wal FLOW _Gal No 
140I Total. f'luid 
60 1 Gas-cut lINd with a sulphur stliell.· .29 Bbl. 
80 1 Water with a soum ot oil &: sulphur 8IIlelling gas ~ ..39 Bbl. 

lat FloN - Very weak blow throughout period. 

2nd 1lov - '1001 opened with a YfI1r'/ veale blow ~II under vater), 

1"8IIIained tor 10 1I1n1lt.s, than decreased to intermittent blow 

to%' remainder ot test. . 

Bl:i••••d tool attar SO lIimlt•• (p01.nt "XII) to see it it was pl.ugged. 


Well had )11 1;0 4" watar now trom· anulua throuchout teat. 3' nllup 
em bott.OII. 

Bl"'8akdolm ot Shut-in C\U."V"8. not practical. 'beena. ot very 'bad .ta1r
at§21y on Shut-in ClU"'l'••, caused 'by tight tonaation. 

TlOm Jl)~ 
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• Hydro ID 3 1,9 ofe9".
lox 712 • StorI.... Co!o.VJRG'S YESTlERS, INC. 

o.t. ..........._......_........lJ.::25:::79......__._._••_............_.__. Ticl:.t No. . ........................... Q.7.e.6•.....•..•_.•..._•.._ ......._...•. 


c..p."y ....................P.I1trg.~l&Jf1I..QQm.._..._..._......_.................................................................................................... 


Well N.m. I No. . . .. p.lt~aRn.15::2'......_......_.......... OST No. . ............................... 1................................__............ 


ColUlty .........................F.tJ.l..B.1y§l'.................................... St.t. . ..................................... SQ».th..DJ.kQta........_._...__. 


Sampler No, ..................................9~............_.._......_..__... T.st Int.rv.1 ..........................23.al=2J9.5..,......................... 


PNUVN ,. S.mpl.r ............. : ........ .ll........................ PSIG SHT .................................96.........................._...Of 


T.t.1 Vohl",. of S.mplor: ... _._.__.... _ .......... _ ..... ?1S.9....._........................_.............................._.............._....... CC, 


Sa.pI.,...... _ .......... _ ...... _ ..........?J..5.Q....................................................................................... CC, 


011:.•••_....._...... _ ....._._••••.•_.1.0....._............................_•....._........................................... ce. 


W....r:.._._...................... _ .....21UO'.........._..........:................................................................ ce. 


Wud r...__•••••••__••••._ ....... ..Non.e._...............__........_•.•••..•••_........................................... ce. 


&..:..._.._ ....._.....__........_l'iDn8........_.............__.._.................................._............... cu. ft. 


OthotL...._......... _ ••__..............lfcll8 ............. _._....................................... _ .................................-. 


_.... _.._.._....-..-.......__......_..._.._........-.._......_......................._............................................_..-.............•._.............._._.......... 


W.t.,: ........._...,.~.......... (I ...........§?~....._.._ of Chlorid. Cont.nt ................ 17..2.00........._.... ppm. 


w..d PIt _pl............2A6........... • ...........69.~........._.f Chlorld. Cont .... ..................2..,SS.Q............... ppm. 


G••/Oil R.tio ....... _ ............... _ ........... Gr.vlty ................................................ 0API @ .......... : ....................... OF 


Whore w••••mple "'n.d ... - ......................_~L~r...................................................................._.................. _ 


••••_ .....___••••••_ •••••••••• _ •••••••__••••••_ ••••• _.__.............,......................................................._ .......................... _ •• a... _ .... _ ..._ •••a......... 


..._..........._-_........................................................... ...................................-......-......._.... _..............._...........................
~ 

., 
_._._-_.._...._..........__...;. ~.---.-..-..-.-.'-.-.-......................-...-......._............._......................................................._................. . . 

_.....__......_..._..........._......._.............................................................._.............................-........................................-......._.......................... 


~....-........ ..-....--.....- ..-....- ..----....---......-......-._.................._..._...........................-......-.._...........-........_.._-_.... _........... 

..._...._._.....-......_--_._._-_.__._.._._....... _.. _.. _-..........._............_._............_..................._..........................._..-....._....... 
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HydrdID 3 20 of 69 

Ccmpeny Oper.ting W.al 
". E8~-Lallill Ciglll. Tkt. No. Q786 

...... ,eetEIQn W.al No. S:-22 Field Wildcat 
I 

County Fall River St.te South Dakota Sec. 22 Twp. 7 S Rng. 1 E Spot SW-NW 
OSl. No. 1 Date of Teat Jl-2S'-70 Intervel Tested 2381.-2395' 

IIC .,fIllit AND .HOW COfilART AOOfll'" AND NUMaE" 0 .. cqptE•••TATI AOOR... TO WHICH O"IGINAI. CHART WILl. 81 MAII.I:O. 

" 0ri&ina1. fs S oop1es: Petro-Lewis Corp•• 1.224 Denver C1.ub Blgg,. pmver. Colot 80202 

.. ~ copit'l 1'11"111.0 011. co,,' Box 1.5'1., Amarillo, Texas 7910S: 

Qagrg. Wolt, 8ll 1st. Nat 11 Bank BWat, ('!:.o;a~s:lofIHilli.:r~.........cWl.llyp.w.&._8w.2i1Ol60ioIWojllo.-_________ 

John Trotter, 313 Consolidated RqJaltJ B]d~., Caaper~ NYo. 82601 

1 CQIIJ; 41 lle1.sQD, 406 *3AaM c "81 dr., Denver, CO) Q. 80202 

Ov'T~ ~~________________________ .-.. ______ ___________________________________ 

Dewey-Burdock TR 
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HydrolD3 210189G. ALL ANN E L SON 
4OlfONSUt.TIMG K'ffIOUUM GEOlOGIST 

1IClOI'1". ""UTIC IILOG. COO, 303 
to.....255-7750 !h•. l22-03U 

, 
I' 

'. 
,OllNlit COLOAAOO. e02G2 

GEOLOGICAL WELL REPORT 
PETRO-LEWIS 


15-22 PETERSON 

C SW NW SEC. 22, T. 7 S., R. 1 E. 

FALL RIVER COUNTY, SOUTH DAKOTA 

(Wildcat) 

• 
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• • • • • • • • • 

HydrolD3 2201S9 

INDEX 


Pase 

Well Data. • • • • • · • • .. • 2 

Log Formation Tops • • • • • 6 

Sample Lithologic Desc.ription .. · · • • • 9 

. Drill Stem Test . .. 27 

Log Calc.ulations .. • • • .. 29· 

Hole Deviation Surveys • • • .. • 30 


Bit Record .. 31
· · • · 
Drilling Progress SUl1I1I8.ry • • • • • • • • • • • • • • · 32 
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HydroID 3 23~89 

LOCATION: 

ELEVATION: 

TYPE WELL: 

SPUD DATE: 

C(l{PLETlON DATE: 

CASING RECORD: 

TOTAL DEPTH: 

DEEPEST FORMATION 
PENETRATED: 

DEPTH DATUM: 

Will STATUS: 

MUD PROGRAM: 

WELL DATA 

4620' from the East line and 1980' from the 
North line, C SW NW of Section 22, Township 
7 South, Range 1 East, Fall River County, 
South Dakota. . 

3534 ground (before and after grading). 
3542 kelly bushing (7.6' from ground to K.B.). 
(Surveyed by Powers, 7-24-10). 

Wildcat (Driftwood Canyon Prospect). 

1:15 A. M., November 18, 1970. 

Approximately 5:00 P. H., November 21, 1970 
(Finished plugging). 

Ran 4 joints of new 8 5/8" surface casing, 
totalling 167', 8 round, 20 pound" Cemented 
with 100 sax regular cement with 3~ Calci.um 
chloride (Plug down at 10:15 A. H., November 
18, 1970. Cement circulated). Pipe set at 
177 K. B. 

2545 Driller. 
2544 Schlumberger. 

Pre-Second Leo Sand (Des Moines or older). 

3542 K. B. 

Plugged and abandoned (Landowner ran pipe 
into Dakota Sand to complete as flowing water 
well from Dakota-Lakota). 

Mixed mud while drilling surface hole to com
bat lost circulation in river bed sands and 
gravels; mixed gel. Came out from under sur
face with native 1IIld and gel and _ter and a 
32-33 vis. Make-up water from nearby Beaver 
Creek. 

-2... 
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HydroIOS 240189 

HOLE SIZE: 

CORES: 

DRILL-STEM TEST: 

LOGs: 

WELL DATA (Continued) 

Jetted pits at 953 in Sundance in order to 
convert to red bed type mud. Added 4 sacks 
of Caustic, 2 sacks of Soda Ash, and 6 sacks 
of Stabil-Vis. Requirements: 32-35 vis., 
wt. low as possible. On first trip below 
surface at 1086 in Sundance hole was flowing 
a 2" stream of water. 

12 1/4" from surface to 178. 

7 7/8" from 178 to 2545 T. D. 


(None). 

D.S.T. #1 2379-93 P. D. (Second Leo Sand). 

Ran Schlumberger Dual Induction-Laterolog 
first, running a logarithmic 5" and a loga
rithmic 21t from 2544T. D. up above the Hinne
kahta. Then dropped back to bottom and came 
up to 1736 just above base of Opeche with an
other logarithmic 5" (repeat) and a linear 
2ft • From above the Hinnelusa ran a linear 2" 
and a linear 5" to base of surface easing at 
177 K. B. 

Second logs run consisted of the Borehole 
Compensated Sonic Log with Gamma Ray-Caliper 
Logs. Ran 5" Sonic, etc., from 2544 T. D. 
up above Minnelusa to 1732. 'l1len ran a 5" 
repeat over same interval to see if variance 
.... s above 2~. Sonic was repeating good in 
Minnelusa so continued all the way out to 
base of surface easing at 177 K. B. t running 
a 5" and 2". 

At approximately 1700 added 2 sacks of C.H.C. 
(Driscose) to lower water loss to 10 cc. or 
less going into Minnelusa Converse section. 
At 2206 in lower Converse added 1320 gallons 
of #2 Diesel to speed drilling and prevent 
drill column getting stuck in hole. At ap~ 
proximately 2150 added 2 sacks of C.H.C. to 
lower water loss t05 cc. or less for drill 
ing Leo Section of Minnelusa. In this part 

- 3
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Hvc*olO3 25 of 69 

PLUGGING RECORD: 

CONTRACTOR AND 
RIG EQUIPMENT: 

WELL DATA (Continued) 

of section vis. was 38-40, wt. 9.9, Ph. 9.5 

or more. Raised vis. to 72 for D.S.T. of 

Second Leo Sand. 


Raised vis. with Gel and detergent for log
ging at 2545 T. D. Could not get vis. above 
44 due to Dakota-Lakota water flow in upper 
hole; had no problems logging. 

MUd furnished by American Mud Company, 
Gillette, Wyoming. MJd cheeks on location 
made every 1-2 days by engineer, Dick Myers, 
Gillette. 

1st. mud bill at 2540, 5' above T. D.: 
$3,344.35. 

Logging truck and personnel from Gillette, 
Wyoming. Engineer: Mr. Golas. (Calcula
tions in rear of report). 

40 sacks from 2420 to 2300 across Red Marker. 
30 sacks from 1850 to 1750 across top of 

Converse. 
30 sacks from 1130 to 1030 across Basal Sand 

of Sundance. 
Cementing by Halco. 
finished plugging at approximately 5:00 P.M., 
November 27, 1970. (Left Dakota-Lakota open 
for flowing water well for landowner; con
tractor ran pipe into Dakota). 

Schlaikjer Drilling Company, Newcastle, 

Wyoming. ' 

Pusher: C. W. McPeters, part owner. 

Rig. No.4. 

Spencer-Harris 6000 - Made in 1969 (trailer

mounted rig). 

Spencer-Harris 97' derrick (pulls doubles) 

and trailer. 

Be~lehem S-45E wi~ 15" double T. W. in 

Hydromatic. 


-4
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Hydro 10 3 26 of 89 

SAMPLE 	 STORAGE: 

DRILLING TIME 
RECORDS: 

WELL DATA (Continued) 

1 335 H.P. Cummins Diesel engine power
ing drawworks. 

1 0-300 Emsco mud pump, 7 1/4" x 14", 
with 5 1/2" liners. 

2 	 6-71 (twins) G.H.C. engines with H.D. 
gear box, 300 H.P., powering mud pump. 
Space-Saver Cameron S.S. 8" blow-out 
preventer with 2 valve Cameron hydrau
lic closing unit. 

19 	 5 1/2" 0.0. drill collars with 2 1/4" 
bore. 

6,000' 	3 1/2" I.F. Reed drill pipe with square 
shoulder tool joints. 
Caterpillar 0-315 generator with 25 
K. W. gas engine standby. 

32' trailer house. 


1 	 auxiliary 4 x 6 Gardner-Denver mud
mixing pump. 
New General Electric 2-way radio system 
on rig, in pusherts car, and in New
c.astle office. 

Samples were shipped to American Stratigraphic 
in Casper where library cut will be made. 
Operatorts complLnentary cut will be sent to 
South Dakota Geological Survey as required. 

Orilinel copy of Geolograph l' drilling time 
c.harts is on file in Denver office of G. A. 
Nelson. 

-5
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Hydro 103 27 of89 

LOG FORMATION TOPS 

All depths are measured from 3542 K. B. 

FORMATION DEPTH DATUM 

LOWER CRETACEOUS Surface 

MOWRY SHALE Surface 

MUDDY SAND (NEWCASTLE) (Behind pipe in 
surface hole) 

SKULL CREEK SHALE (Behind pipe in 
surface hole) 

DAKOTA FORMATION (FALL RIVER FORMATION) 324 +3218 

FUSON SHALE (FUSON MEMBER OF LAKOTA FORMATION) 452 

LAKOTA SANDS 469 +3073 

UPPER JURASSIC 700 +2842 

MOBRISON FORMATION 700 +2842 

SUNDANCE FORMATION 832 +2110 

,REDWATER SHALE MEMBER 832 

LA.k MEMBER 966 

TENTATIVE. HULETT SAND 1061 
BASE OF SAND 1092 

TENTATIVE STOCKADE BEAVER SHALE 1092 

TENTATIVE TOP OF BASAL SAND 1144 

TRIASSIC 1174 +2368 

SPEARFISH FORMATION 1174 +2368 

PERMIAN 1441 +2101 

Dewey-Burdock TR 
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HydrolD3 

LOG FORMATION TOPS ( Continued) 

FORMATION 


GOOSE EGG FORMATION 


FORELLE LIME MEMBER 


GLENDO SHALE MEMBER 


MINNEkAHTA LIME MEMBER 


OPECHE SHALE MEMBER 

MINNELUSA FORMATION (REWORKED MINNELUSA) 

UPPER MINNELUSA (PERMIAN) 

FIRST CONVERSE SAND 

MASSIVE ANHYDRITE 

BASE ANHYDRITE 


SECOND CONVERSE SAND 

BASE OF SAND 

TENTATIVE TOP OF THIRD CONVERSE SAND 
BASE OF SAND 

. FOORTH CONVERSE SAND 

BASE OF SAND 


BASAL CONVERSE SAND 


REO MARl<ER 

BASE RED KARI<ER 


PENNSYLVANIAN 


MIDDLE MINNELUSA (LEO SECTION) 


VIRGIL 


MISSOURI 


SECOND LEO SAND 


··7

28 of 89 

DEPTH DATUM 

1441 +2101 

1594 

1618 

1704 +1838 

1738 

1815 +1727 

1815 +1727 

1838 +1704 

1911 
1942 

1961 
1991 

2089 +1453 
2094 

2154 +1388 
2165 

2226 

2237 +1305 
2247 

2247 +1295 

2247 +1295 

2247 +1295 

2353 +1189 

2354 +1188 

Dewey-Burdock TR 
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HydrolD3 290168 

LOG FORMATION TOPS (Continued) 

FOltHATION DEPTH DATUM 


BASE OF SANDS 2396 


DES MOINES ( ? ) 2416 +1126 


TOTAL DEPTH DRILLER 2545 


TOTAL DEPTH SCHLUMBERGER 2544 


-8
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Hydro 103 30 of 89 

SAMPLE LITHOLOGIC DESCRIPTION 

All depths are from 3542 K. B. 

All sample depths following have been corrected for lag, and then 
matched to drilling time breaks wherever possible. *Samp1e lith
ology is then matched to log lithology so all lithology following 
atatches log. 

All shows are underlined with a solid line. Possible shows are 
shown with a ~~h!d_l!n!. 

DEPTH 	 LI'l1lOLOGY 

Surface 	 l.OWER CRETACEOUS 

Surface 	 MOWRY SHALE 

(Surface pipe to 177 K. B.; Muddy Sand or New
castle Sand probably behind surface pipe). 

(Samples below are caught and described every 
30' ). 

180-200 	 Silty shale, steel gray, very soft Skull Creek; 

muddy cave: sandstone, gray, dark gray, shaly, 

dirty, limy, glauconitic, biotitic, very hard 

and tight; trace light gray inoceramus prism 

veinlet on same gray shale; trace sandstone, 

light gray, very fine, soft, porous; no fluores

cence. 


200-32 Saale shale. 

232-64 Same dark steel gray, very soft shale. 

264..324 Same shale; trace light brown inoceramus priSms; 


trace loose pyrite. 

324 (+3218) 	 DAKOTA FORMATION (FALL RIVER FORMATION) 

324-28 	 Abundant sandstone, light gray, lot of sandstone 
laminated with black silty shale, no show, slightly 
dirty, very fine to fine, well-cemented, poor vis
ible porosity, hard to soft, also gray; sandstone, 
fine, soft, porous, no show, white, friable; loose 
pyrite, crystalline to sandy with embedded sand 
,rains; all with no fluorescence. 
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Hydro 103 

328-54 

354-78 

378-452 

452 

452-55 

455-469 

469 (+3073) 

469-98 

498-522 

31 of 89 

Shaly siltstone, light gray with thin blackish 
shaly laminations; sandstone, fine, slightly 
sugary, visible porosity, some glauconite, no 
show, soft, also very fine, light gray, few car
bonaceous spots; also dark gray, very shaly 
siltstone; sandstone has spotty white cementa
tion; no fluorescence; in stoppered shell vial 
Dakota cuttings above 354 are cut in C. Tet. 
solution with no fluorescence in resulting solu
tion; this indicates no oil in samples. 
Abundant shaly siltstone, dark gray; some friable, 
porous sand as above, no show; first traces of 
waxy clay, tannish light gray, grayish brown and 
gray (possibly Fuson); lot of small black carbo
naceous spots and streaks in siltstone, no visible 
porosity, no show, no fluorescence. 
Same dark gray shaly siltstone and fine light gray 
sandstone as above with good porosity, soft, white 
clay spots, no show; limited same waxy clay, tan
nish gray mottled with black (Fuson?); very shaly' 
siltstone, gray mottled blackish, hard, tight; 
gray waxy clay. 

PUSON SHALE 

Abundant very soft clayJ waxy, light gray, tan
nish light gray, whitish; grayish light green, 
very waxy, very soft; part sandy Where light gray. 
Same whitish, light gray clay; also mostly grayish 
purple and red. 

LAKOTA SANDS 

Abundant snow white sandstone, highly kaolinitic 
with abundant white waxy clay cementation, no 
show, non-calcareous, very fine to fine, no vis
ible porosity, mushy soft, abundant pyrite, few 
fine grains (Lakota top marked by extremely fast 
drilling). . 
Same as above, mostly loose sand grains, clear, 
very fine to fine to fine-plus, unconsolidated, 
few medium grains; very abundant pyrite; limited 
light gray sandstone, no show, fine, cleaner, 
friable, porous; all with no fluorescence; shale 
breaks of very waxy clay, bluish white, very pale 
greenj trace chert, smoky gray with tiny white 
spots, very coarse, subangular. 

-10. 
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HydIQI03 

545-77 

577..620 

620-48 

648..62 
662-100 

700 (+2842) 

100 (+2842) 

700-42 

742-14 
774-803 

803-32 

320169 

TriI.e•• sandaton6, !.l!lht'!y_~!h light lray 
p.!.!bg_sla!n.!,d, very fine to mostly fine, ex
cellent v1aible porosity, friable, no fluores
cence; abundant very 'sandy l:tae, Irayi.h tan, 
very hard, denae,. earthy; abundant loose pyrite, 
limited m.edi'UDl crystalline, mostly vet:y sandy 
with Imbedded sand ,rains, very fine to fine, ' 
part all fine-plus; abUndant chert, light gray 
tEaDBlucent, tan; loose clear quart~ sand ,rains, 
fine to medium to IDedi'UDl-plus. . ' 
All very dark gray shale (sand on log), sHghtlY 
tMXY, a~.t blac;k, part slightly sandy; trace. 
conalameratic sandstone, clean, very sugary, fine 
to _d1'UDl, no lhow; trace loose clear chert, 
coa3;'le, a,ngular, also frolted, milky white; iroll 
stone (1) str1n&~r, tannish brown, part very 
sandy, derta., very hard (Morrison-type shale). 
s.-e greenish blac.k. shale~ slightly Waxy, very 
soft, trace cbrt, clear. anaul.a.r. very coars.; 
traeea brown sand, very fine,' very well-cemented, 
no show, no visible porosity, v~s:y hard, tight. 
limy. ' 

Abundant pebbles, mostly very coarse-plus, sub

aacu1ar, brown, milky white, clear maular; loose 

pyrite (pebble. surface cave?); same .hale. 

(Poor slIIIIp1e, mostly cave). 

Loose chert, clear, pink opaque, yellow, suban

SUlar, very coar.e to pebble size; loo.e sand 

,raina, very poorly sorted very fine, flne, mad

iUD, coarse, very coars., moatly c.lear; abundant 

loose pyrite. 


JUlASSIC 

!lnUtISON FORMATION 

Abundant pale green waxy clay, very soft, with 

_bedded tan lima spots. 

sam. lreen clay; increasing tan dens. lime. 

Same green clay, becoming dark gray; limited lilDe

stone str1n&er., tan with green spots; trac.s 

sandstone, gray, light gray, very fine to fine# 

DO show, no vi.ibl. porosity, hard, tight, Umy 

eemantation. 

Limestone, very liaht tan, cream, very dense, 

very hard; traces dark brOwn lilles~ne, highly 

Ilicrofo,ssillfer0U8, bard; trace sandstone, cr....., 

very limy, very fine, 'Very wall-cellle1lt.ed, .c.at- , 
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Hydro 103 

832 (+2710) 

832 

832-33 

833-86 

886-920 


920-40 

940-66 

966 


966-70 


970-98 

998-1002 

1002-52 


1052-61 

1061-76 

1076-92 

330189 

tered orange grains, no visible porosity, hard, 

tight. 


SUNDANCE FORMATION 

REDWATER SHALE HEHBER 

Trace dark gray shaly siltstone, highly glaucon
itic with dark green grain!!l, very soft; trace., 
shaly siltstone, greenish gray, highly glauconitic, 
very fine and finer grains. 
(Missing samples). 
Silty shale, dark gray, very soft; very shaly sand 
to siltstone, dark gray, very, very fine where 
sand, very silty, highly biotitic and glauconitic, 
very soft, no porosity. 
Waxy shale, pale green, very soft; dense limestone 
stringer, light gray, very hard; sandstone, light 
gray, very fine and finer, l~y, scattered dark 
green glauconite grains, slightly soft. 
Same waxy green shale; same very, very fine sand
stone, cream, limited glauconite, no show, soft 
to slightly soft, no porosity. 

LAK MEMBER OF SUNDANCE 

Very shaly sand, dark orange, very fine and finer, 

excellent sorting, no visible porosity, no show, 

slightly soft; very silty shale, orange red, soft. 

Same sand, orange brown, very fine, no show, soft. 

Waxy shale, dark gray to blackish. 

Black waxy shale, very soft. 


TENTATIVE HULETT SAND 


(Circulated 20" sample at 1076 before trip for 

bit in prospective zone). Traces light gray sand

stone, very, very fine, excellent sorting, no 

show, friable, porous; also slightly greenish 

light gray sandstone, very fine to very, very 

fine, excellent sorting, no show, glauconitic, 

porous, soft to slightly soft where more cemented, 

no fluorescence. 

Same as above, becoming slightly shalier grayish; 

trace very pale green waxy shale lalllinations on 

sand; all with no show; trace light gray sand

atone, very fine, excellent sorting, no show, 

well"cemented but porous, soft; all with no flu

orescence. 
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HydrolD3 

1092 

1092-1144 

1144 

1144-74 

1174 (+2368) 

1114 (+2368) 

1174-1207 
1207-37 


·1231-68 


1268-1304 
1304-36 
1336-61 
1367-97 

1397-1441 

1441 (+2101) 

1441 (+2101) 

1441-48 

1448-61 

1461-81 
1481-96 
1496-1524 

1524-94 

1594 

34 of 69 

TENTATIVE STOCXADE BEAVER SHALE 

(Shale on log). 

TENTATIVE TOP OF BASAL SAND OF SUNDANCE 

Sandstone, clean, friable, excellent visible 
porosity; traces tannish light gray sandstone, 
very fine, excellent sorting, spotty clay cemen
tation in part. 

TRIASSIC 

SPEARFISH FORMATION 

Smooth shale, red, part sUty, all soft. 

Abundant silty shale, brownish red, finely bio

titic, few small light gray spots. 

Same silty shale, orange red, brownish red, 

finely blotitic, soft to slightly soft. 

Same shale, traces sandy. 

Same shale, trace greenish gray large spot. 

Same shale and silty shale. 

Same shale; trace fibrous white anhydrite vein

let in shale. 

Same silty shale, brownish red, orange red; 

traces loose white fibrous anhydrite; traces 

white anhydrite inclusions in shale. 


PERMIAN 

GOOSE EGG FORMATION 

(7' of slower drilling). (Probably anhydrite 

--none visible in samples). 

Silty shale, brick red; small round light green 

spots in smooth red shale. 

Silty shale, brick red. 

Anhydrite, white, orange white, dense~ hard. 

Silty shale, orange red, white anhydrite inc+u~. 

sions; anhydrite, white, grayish white, dense; 

hard; white fibrous anhydrite trace, veinlet. 

Same shale, orange red, few small round light 

green spots; anhydrite interbeds, white, gray, 

dense, as above. 


FORELLE LIM! MEMBER or GOOSE EGG 
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Iiydrol03 

1594-98 

1598-1604 

1604-14 

1614-18 

1618 

1618-25 

1625-41 

1641-48 
1648-59 

.1659-67 


1667-77 


1677-90 


1690-1708 


1704 (+1838) 

1708-13 

1713-22 

1722-38 


1738 


1738-40 
1140-49 
1749-59 

1759-69 

1769-79 


350169 

Abundant anhydrite, white mottled violet dense, 

hard; trace dolomite, bright orange adjacent to 

cream, dense, hard. 

Anhydrite, white mottled with purple, dense, 

hard, becoming very shaly dark purple. 

Trace tan lime, dense, flaky; traces pink dolo

mitic lime to limy dolomite. 

Traces limestone, dolomitic limestone, cream, 

dense, very hard; trace dark tan dense lime. 


GLENDO SHALE MEMBER OF GOOSE EGG 

Shale, silty, finely sandy, dark orange, soft 

to hard. 

Same shale, very silty, few anhydrite inclusions 

and streaks. 

Same shale. 

Same shale; trace whitish anhydrite inclusion. 

Same as above; few white anhydrite inclusions, 

few small light green round spots. 

Same orange red silty shale with few white anhy

drite inclusions. 

Same as above, trace anhydrite as veinlet on 

shale. 

(Hissing due to no circulation for sample just 

before trip at 1708 in nonprospective zone). 


MINNEKAHTA LIME MEMBER OF GOOSE EGG 

Limestone. cream to white chalky soft grading 

into tannish brown dense hard; trace light red 

slightly chalky l~estone; trace dark orange 

anhydrite, very hard. 

Pink dense limestone, hard; tannish pink lime

stone, dense, hardj also l~e, chalky white to 

dense tan. 

(Kissing). 


OPECHE SHALE MEMBER OF GOOSE EGG 

Silty shale, brownish red, reddish brown. 

(Poor sample, mostly cave). 

Silty shale, orange, orange red, soft to slightly 

soft. 

Silty shale, brick red, soft. 

Silty shale, brick red, soft to slightly soft, 

few greenish gray spots. 
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HydrolD3 

1779..89 

1789-1815 

1815 (+1727) 

1815 (+1127) 

1815-16 

1816-27 

1827-33 

1833-38 

1838 (+1704) 

1838-43 

36offl9 

Top 4' white anhydrite, microcrystalline, soft, 
to dense gray; bottom 6' same silty shale as 
above, few white anhydrite inclusions, small 
round green spots also; trace very sandy anhy
drite to anhydritic sand trace, light gray, fine 
to fine-plus grains which powder under pressure. 
Same brick red silty shale with few green small 
round spots; abundant white anhydrite, micro
crystalline, part dense gray, hard. 

MINNELUSA FORMATION (REWORKED MINNELUSA) 

UPPER MINNELUSA (PERMIAN) 

Trace very shaly sand, fine, orange, soft, no 
show, no visible porosity; ~r!c! 2a!k_b!0~-p~s~ 
!i~lI .!t!.i!!eg sand, very quartzitic, very fine, 
excellent sorting, no visible porosity, very 
hard and tight, tiny pyrite specks, very well
ceaented, to quartzite, no fluorescence. 
(No consolidated sand). Loose sand grains, 
light orange clear, poorly sorted very fine to 
fine to medium to medium-plus, also all clear, 
subround to round. 
!r!.c! t.r!y.!:",'1~ !8!! :2,0.!s!b!y_s!a!n!d_s!Og, very
fine, well sorted, very well-cemented, no visible 
porosity, dolomitic cementation in part, trace 
pyrite speck; traces very anhydritic sandstone, 
conglomeratic, very poorly sorted very fine to 
fine to medium grains, light orange grains,
* like those disintegrated just above, in white 
anhydrite matrix, no show, very well-cemented, 
no visible porosity, hard to slightly soft; all 
with no fluorescence. 
Trace same shaly sand as above, very fine to fine 
grains in orange red shaly matrix, no visible 
porosity, very well-cemented, no show, slightly 
80ft, light orange clear grains when disinte
grated, no fluorescence. 

FIRST CONVERSE SAND 

(Fast drilling of l+"/ft. suggests soft, porous 
sand). (Poor sample, mostly Sundance cave due 
to water-flow from Dakota-Lakota thinning mud 
or IIlUdcake). Traces white anhydritic sandstone, 
very fine, clear grains, soft, no show, to fine, 
sugary, clean, excellent visible porosity, non
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Hydro 103 

1843-52 

1852-56 

1856-70 

1870-94 

1894-1911 

1911 

1911-21 

1921-29 

1929-42 

1942 

1942-45 

370169 

calcareous, loosely consolidated; traces dark 
red very shaly sandstone, very fine, well-cement
ed, less porous, no show, same as white sand but 
abundant red silty shale spots; all with no fluo
rescence. 
Same as above, mostly clean, white, light gray 
sugary sandstone, very anhydritic cementation, 
non-calcareous, fine to fine-plus, clear round 
to sub round grains, excellent visible porosity, 
traces red shaly sandstone, very fine; all with 
no show, no fluorescence. 
(Slower drilling, tighter sand). (Poor sample 
due to abundant Sundance cave from water flow 
uphole). Traces same white sandstone, no show, 
fine, friable, no show, excellent visible poro
sity, no fluorescence. 
(MOstly very rapid drilling like very soft, por
ous sand). (Very poor sample, all cave, no vis
ible sand or sand grains). 
(Same rapid drilling like very soft, porous sand). 
(Very poor sample, all cave, no visible sand nor 
sand grains). 
(Top slower drilling like tight sand or anhydrite
dolomite; bottom fast drilling like soft, porous 
sand) . 

MASSIVE ANHYDRITE 

Anhydrite, all hard, white finely crystalline to 
denser tannish cream, grading into very anhydritic 
dolomite, pinkish tan, and chalky white limestone; 
also white anhydrite mottled with orange to red
dish denser anhydrite. 
Anhydrite, snow white, microcrystalline, slightly 
soft, to denser gray, hard, with tiny round white 
spots embedded; trace red silty shale on white 
anhydrite; trace white anhydrite with red shaly 
anhydritic dolomite. 
(Circulated 20" sample at 1945 just before trip 
for bit) • Very dense hard anhydri te, white to 
denser orange red to purplish red; also chalky 
dolomite, dark pink, silty, ILmy where whiter, 
all purplish pink, slightly soft. 

BASE OF ANHYDRITE 

(Missing due to intentionally not circulating 
longer). 
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Hydfo 10 3 

1945-56 

1956-60 
1960-61 

1961 

1961-65 

1965-85 

1985-88 

380169 

(Poor sample, mostly cave following trip at 
1945). Dolomite, anhydritic dolomite, tan, 
cryptocrystalline, distinctive tiny red silty 
shale spots scattered in part. 
(Missing) • 
Tan anhydritic dolomite; mostly pink slightly 
silty anhydritic dolomite with light red shaly 
streaks, few small clear finely crystalline an
hydrite spots. 

SECOND CONVERSE SAND 

Trace sandstone, light orange, very fine to fine, 
well-cemented but soft, no show, anhydritic 
cementation, light orange clear grains, no fluo
rescence, trace dolomitic cementation, porous, 
few small white spots. 
(1965 top of best porosity, breakdown to less 
than 1"/ft. from 1965 to 1968, same from 1970 
to 1977, and from 1980 to 1985). (Very poor 
sample, mostly Sundance cave). Trace sandstone, 
white, very fine, friable, excellent visible 
porosity, no show; trace reddish orange sand
stone, very fine, excellent sorting, shaly, no 
visible porosity, no show, silty; all with no 
fluorescence; trace same light orange sandstone; 
loose grains very fine to fine, light orange 
cleart subround. 
Increasing sandstone, !~!sh light gray, 20~
!,i,2lX !,t!!,i!!eg" as above, very fine, well-sorted, 

porous, friable, becoming less sorted very fine 

to fine, slightly dolomitic cementation, slightly 

yellowish, clear grains slightly yellowish, sub

round to round; trace pink silty well-cemented, 

80ft; all with no fluorescence; sandstone, light 

orange white, very fine to fine, friable, soft, 

excellent visible porosity, no show, no fluores

cence. 

(Representative cuttings from Second Converse 

Sand were cut in C. Tet. in stoppered shell vial; 

resulting solution had no fluorescence, indicat

ing no oil in cuttings). 

(Drills like sand but slower than above, suggest

ing less porous sand). (Poor saq>le, abundant 

cave). Trace sandstone, pinkish light gray, very 

fine, good sorting, porous, friable, no show, few 

tiny white spots like clay; traces sandstone, 

snow white with abundant clay cementation, no 
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Hydro 103 

1988..91 

1991 

1991..2006 

2006-18 

2018-26 

2026-41 

2041-46 

2046-59 

2059-69 


2069-75 


2075-86 

39 of 69 

porosity, no show, non-calcareous, very fine to 
fine-plus, clear grains, round, friable. 
Trace fairly clean light gray sandstone, sugary 
very fine to fine-plus, excellent visible poros
ity, friable, no show. 

BASE OF SECOND CONVERSE SAND 

Trace very anhydritic dolomlte to dolomitic lime, 
grayish brown, slightly cherty, with tiny black 
spots of possible microfossils; trace light brown 
limesto~e, hard, brittle, dense; trace chalky 
limestone, light brown, mottled with light green 
shale, highly microfossiliferous with tiny round 
"bugs." 
Limestone, silty, chalky, grayish tan to tannish 
gray with small blackish spots, also tannish 
light gray to whitish chalkier with same black 
spots, slightly soft to hard and brittle where 
grayer (* good pre-Second Converse Sand marker 
bed). 
(Slower drilling, harder). (Poor sample, unus
able, all cave). 
(Poor sample, cave). Traces very anhydritic 
dolomite, light to dark greenish brown, crypto
crystalline, ~ntermingled with snow white anhy
drite, microcrystalline; trace dark brown lime
stone, cherty, dense, with trace round microfos
sil fragment. 
Silty dolomite to limestone, tan, light tan, 
grayish tan denser, part lighter tan anhydritic 
denser; trace very dense limestone, cherty, tan
nish brown, highly microfossiliferous with cream 
"bugs" in brown limestone matrix, with encrusting 
waxy; trace chalky limestone, green shaly. 
Silty limestone, dolomitic, chalky, dark tan, 
light tan, cream, slightly soft where chalky to 
hard where dark tan. 
Anhydrite, white to tannish white, finely crystal
line, denser dark gray. 
Abundant orange red dolomite (1) with anhydrite 
inclusions; top anhydrite, white to brown; trace 
brown limestone, slightly silty, hard, brittle; 
bottom faster drilling possibly sandstone with 
some porosity: loose sand grains; very flneto 
fine. clear. 
Anhydritic dolomite, greenish dark tan, dense, 
cryptocrystalline, slightly limy on fresh surface, 
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HydroID3 

2086-89 

2089 

2089-94 

·2094 

2094-2115 

2115-25 

2125-54 

2154 (+1388) 

2154-65 

2165 

2165..66 

40 of 69 

hard, brittle, part siltier, greenish gray, 
slightly soft to soft. 
Snow white anhydrite. 

TENTATIVE THIRD CONVERSE SAND 

Abundant greenish white quartzite, also gray, 
grading into greenish white sandstone and white 
sandstone, very fine, excellent sorting, all 
very well-cemented, no visible porosity, very 
hard and tight where quartzitic to soft where 
greenish white silty to white silty; trace white 
sandstone, very fine to fine, anhydritic; all 
with no show; non-calcareous, anhydritic; less 
of shaly light red sandstone mottled with same 
wbite sandstone, few fine grains; all with no 
fluorescence. 

BASE OF THIRD CONVERSE SAND 

Abundant anhydrite, snow white finely crystalline 
to denser tan to limited brown dolomitic; shale 
break, brick red; trace very shaly sand, light 
red with pale green spot, very silty, very soft, 
no show, no visible porosity, very fine sand 
grains in a silty shale matrix. 
Same brown and white anhydrite; shaly sandstone 
streaks as above, red and white mottled, very 
fine, hard, tight, no show, no visible porosity. 
Same white anhydrite with brown to gray denser 
parts. 

FOURTH CONVERSE SAND 

Abundant well-cemented sand, 501 white, pinkish 
white, anhydritic-looking, very fine, excellent 
sorting, no visible porOSity, no show, slightly 
soft to some hard; 50'2, same sand but light red 
to dark pink, no show; white more anhydritic spot 
in red sand; all possibly slightly dolomitic, no 
fluorescence; trace white sandstone, cleaner, 
very fine, soft, porous, no show. 

BASE OF FOURTH CONVERSE SAND 

Anhydrite, white, gray denser; silty l1mestone, 
pinkish tan, soft to hard, white anhydrite spot, 
few dark p'.lrple silty shale streaks; dense brown 
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Hydrol03 

2166-76 

2176-89 

2189-92 


2192-2201 

·2201-12 

2212...24 

2224-26 

2226 

2226-37 

2237 (+1305) 

2237-47 

2241 

2241 (+1295) 

41 of 69 

dolomite grading into chalky limestone, tannish 
cream. 
Traces limestone to dolomite, creamy white, 
slightly soft to hard; silty dolomite to l~y 
dolomite, pinkish cream, purplish shaly streaks, 
soft to slightly soft, becoming anhydritic dolo
mite, reddish purple, dense, hard. 
(Missing). 
Very anhydritic dolomite, 'few small limy spots, 
pink to light red with few small red Silty shale 
spots, very cherty and hard, brittle, semi-crys
talline, trace clear crystalline anhydrite vein
let on dolomite. 
Abundant brick red shale, silty shale, smooth, 
with small round green spots; anhydrite, white, 
denser pink, light red; cream dolomite to limy 
dolomite, becoming very anhydritic dolomite as 
above, pink, light red, few yellow spots. 
Abundant anhydrite, snow white, finely crystal
line. 
Anhydritic dolomite, tannish pink, small reddish 
spots, cherty, hard, brittle. 
Anhydrite, white to denser gray; abundant brick 
red shale with small green round spots, soft; 
anhydritic dolomite, pink, cherty, to l~estone, 
hard, brittle. 

BASAL SAND OF CONVERSE 

Traces sandstone, White, pinkish white, very 
fine, few fine grains, no show, well-cemented, 
soft, anhydritic to traces of dolomitic cementa
tion, no fluorescence, poor or less visible po
rosity, purplish part. 

RED MARKER 

(All faster drilling 3 ft -4ft /ft.). Shale, smooth, 

brick red, also silty; trace white anhydrite 

veinlet in shale; small round green spots in red 

shale. 

Typical shiny, splintery Red Harker, platy, very 

soft. 


BASE OF RED MARKER 

PENNSYLVANIAN 
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tiylhl03 42 of 89 

2247 (+1295) 

2247 (+1295) 

2241-56 

2256-66 
2266-71 

2211-79 

2279-81 

2281..85 

2285-90 

2290-93 

2293-2302 

MIDDLE MINNELUSA (LEO SECTION) 

VIRGIL 

(Faster drilling from 2250 to 2256 like well
cemented sand). Trace light red sand (cave?), 
very fine to fine, no show, slightly soft, poor 
porosity, pinkish clear grains; remainder of 
interval anhydritic dolomite, cream chalky to 
hard tan dense, dolomite is slightly limy. 
Trace sand, :2.r2W!! E,0!s!b!e_sE,a!n!n&, very fine, 
excellent sorting, friable, porous, very limy, 
no rainbows on acid, no fluorescence. 
(Dries like anhydrite and dolamite--poor sample). 
(Poor sample, mostly Red Marker cave; drills slow 
like anhydrite and dolomite). Traces very well
cemented sand, purplish white, very fine, few 
fine grains, no show; trace snow white sandstone 
(eave?), very well-cemented, very fine, white 
clay cementation, slightly soft, no show; trace 
san.n!sh ar!yJ>~s!i:2l.l !,tai!!eg .!.a!!d!t,2tl!" very
fine to fine to fine-plus, friable, porous, 
clear grains, clay cementation; all with no 
fluorescence. (All sand may be cave). 
Traces anhydritic dolomite, tan, cherty, hard, 
dark tan; traces sandstone, white, cream-white, 
very fine, silty, soft, no show, possibly porous, 
no fluorescence, few fine grains, anhydritic 
cementation. 
(Missi~ due to no circulation for sample at 
2281 just before trip for bit in slow drilling). 
Silty dolomite, gray, very silty, limy, some 
black spots; sandstone streaks, white, light 
gray, very fine, well-cemented, few black shale 
spots, no show, no visible porosity, soft. 
(Slightly faster drilling like sand). Traces 
white sandstone, very fine, good sorting, well
cemented, poor to no visible porosity, no show, 
slightly salt and pepper with few blackish grains 
scattered, soft; trace cleaner white sandstone, 
less cemented, no show, porous, friable, very 
fine, excellent sorting; all with no fluorescence 
(shale break on log). 
Dolomite, part Slightly limy, tan to brown, 
flaky, no show, no porosity. 
(Slightly faster drilling). Trace chalky cream 
dolomite, slightly soft to soft, limy. 
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HydrolD3 

2302-05 

2305-10 


2310-16 

2316-26 


2326-36 

2336-47 

2347-51 

2351-53 

2353 (+1189) 

2353-54 

2354 (+1188) 

2354-57 

2357-60 

2360-64 

2364-65 

430169 

Same dark tan dolomite as 2290 to 2293, limy. 
(Slightly faster drilling, like sand). Traces 
sandstone, white, very anhydritic-looking, abun
dant white cementation, silty, very fine, few 
fine grains, angular to subround, few purplish 
shaly spots, no show, soft; traces white sand, 
very fine, few fine grains, no show, silty, 
white, possibly some porosity. 
Same dark tan dolomite as 2290 to 2293. 
(Very poor unusable sample, almost all cave, not 
screened). (All drills very slow like hard dolo
mite, possibly anhydrite also). 
Dolomite, anhydritic dolomite, brown ~ere more 
anhydrite, also dark. gray dense to dark gray 
siltier. 
(Very poor sample, almost all eave). (All drills 
slow like dolomite above). Traces white sand
stone, probably in streaks, light gray, no show, 
well-cemented, very fine; part less cemented very 
fine to fine friable with porosity (cave?). 
(Circulated 20" sample at 2351 before trip for 
bit). Anhydrite, white to tan, finely crystal
line, grading into dark tan dolomite and limy 
doloadte. 
Same as above. 

MISSOURI 

(Highly radioactive shale on log). 

SECOND lEO SAND 

Loose sand grains, very fine, clear, also fine; 
trace clean sandstone, light gray, very fine, 
good visible porosity, friable, no show. 
(Drills 4" to SHIft.). Traces well-cemented sand, 
very fine, no show, poor visible porOSity, soft, 
light gray, white, slightly silty, no fluores
cence; loose sand grains, very fine, fine, clear 
grains, round to subround. 
(Circulated 20" saaple at 2365). Umited sand
stone, white, light gray, well-cemented, shaly, 
very fine, no show; part less cemented with some 
porosity, friable, no show; 11_l!$ht_b!o!D-P~s~ 
sibl% stained, cleaner less cemented, ve~ fine, 
soft, porous; all with no fluorescence (5_"/ft.). 
(Circulated 30" sample at 2365). Same well-cemented 
sand, very fine, no shOW, few fine grains, anhy· 
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2365-66 

2366-73 

2373.. 75 

2375-78 

2378-82 

2382-93 

440189 

dritic-Iooking cementation; trace same cleaner 

sand, very fine, Y,e!y_l!&.ht_b!0!ll!.sh £o!s!b!y 

stained, porous, friable.

*All above sand from 2354 to 2365 has no hydro

carbon cut nor fluorescence after cutting repre

sentative cuttings in C. Tet. in stoppered shell 

vial. 

Traces clean sandstone (probably above 2365), 

friable, excellent visible porosity, no show, 

light gray, so soft disintegrates when picked 

up with tweezers; trace friable white sandstone, 

abundant white cementatio~ like clay, very fine 

to abundant fine, porous, clear grains, no show, 

loosely consolidated, non-calcareous; trace same 

well-cemented sand, very fine sand as above; all 

with no fluorescence; trace white sandstone, very 

fine, excellent sorting, well-cemented, no show, 

soft; trace li&h! !a~ £o~s!b!y_s!&in~d sandstone, 

fine to very fine, limy, porous, friable. 

Dolomite stringer, grayish dark tan; greenish 

gray anhydritic dolomite to dolomitic lime; trace 

sandstone, !i&h! !&~ £o~s!b!y_s!ain!d, no live 

oil on freshly broken surface, friable, excellent 

visible porosity, salt and pepper with scattered 

dark gray shale grains, clear to slightly frosted 

grains, non-calcareous. 

(Circulated 20" sample at 2378). 751 jet black 

shale, coaly, strong hydrocarbon odor. 

25% gray chalky dolomite.

* Representative sand cuttings from 2354 to 2373 

were cut in C. Tet. with no fluorescence in re

sulting solution, indicating no live oil in cut

tings. 

(Top 2' are 2"/ft., bottom 2' are In/ft.). Abun

dant sandstone, light to medium tan oil staining 

when wet, dries to fair or better tan stain, de

finite abundant tiny brown live oil spots scat

tered, 801 fair yellowish fluorescence to 20t 

with good bright yellow fluorescence, anhydritic 

to dolomitic cementation, silty, very fine, good 

visible porosity, friable. 

(Circulated 20" sample at 2393). Abundant sand

stone, light gray with tannish cast plus tiny dark 

brown live oil spots scattered, limy cementation, 

very fine to fine more sugary, friable, excellent 

visible porosity, acid cuts immediate rainbows, 

clear subround quartz grains; sandstone soaked 

with tan oil stain in very fine, cemented sand
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Hydro 10 3 

2393-96 

2396 

2396-2404 

2404-15 

·2415-17 

2416 


2417..26 


2426-29 

2429..30 

2430-35 

2435-46 


450189 

stone, some spotty white cementation like. clay, 

tiny dark brown live oil stains scattered, acid 

brings out tiny dark brown oil bubbles, fair or 

better visible porosity, soft to slightly soft.

* Representative cuttings of show zone were cut 

in C. Tet. in cork stoppered shell vial: there 

was no fluorescence in solution until several 

hours later when it was a faint grayish to yel

lowish. 

(Sand on log). 


BASE OF SECOND LEO SANDS 

Chalky limy dolomite to dolomitic lime, cream

tan, denser tan also, few grayish streaks; ltmited 

associated anhydrite, finely crystalline white. 

Slightly silty dolomite, very finely sandy, gray

ish dark tan, minute pyrite specks. 

Coaly black shale, hard, brittle (probably a 

radioactive shale marker on log). 


DES MOINES (1) 

Abundant red shale in fast drilling breaks. orange 
red, s1] ty tn finely sandy, abundant small round 
light green spots in shale. with few anhydrite 
inclusions; remainder anhydritic dolomite, gray, 
few small limy streaks, part dark gray very shaly 
with few dark green spots; ltmited very sandy 
dolomite, limy. gray, flaky; limited sand streaks, 
gray. very well-cemented, no show, no porosity, 
hard, tight, very fine to fine; trace white sand
stone, lot cleaner. very fine to fine, well-cemen
ted, no show, possibly porous, soft (eave?). 
(Fast drilling shale break at 2429 to 2430). 
Same anhydritiC dolomite, light grayish tan with 
dark gray shaly spots, minute pyrite specks, also 
dark tan with blackish spots, trace gray very
sandy. . 
Possibly jet black coaly shale (highly radioac
tive shale on log). 
Same as from 2426 to 2429. 
Shale break from 2440 to 2441, orange red 9mooth 
plain to silty; same anhydritic dolomite, gray to 
tan, less of silty limy dolomite, light gray, 
chalky; few sandstone streaks, grayish brown, 
slightly quartzitie-looking, very fine, very 
well-cemented, no show, poor to no visible poros
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2446-53 

2453-55 
2455-56 

2456-59 

2459-73 

2473-85 

2485-91 

2491-2501 

2501-10 

2510-14 

46ot69 

ity, part slightly soft; trace gray sandstone, 
very shaly and well-cemented, no show, no vis
ible porosity, very fine to fine. 
Dolomite, limy dolomite, grayish tan to tan, 
cryptocrystalline, some associated white anhy
drite, hard, brittle, few pyrite specks. 
Faster drilling plus shale on log. 
Sandstone stringer, white, fine, no show, very 
well-cemented, no visible porosity, same but 
shalier tannish gray, soft where white. 
Abundant sandstone, (possibly Third Leo Sand), 
snow white, very fine, fine, good sorting, no 
show, porous, anhydritic-looking, dolomitic to 
anhydritic cementation, part hard and tight, 
&r!y!.s!'! ,Ie!lg,w_tg, ,Ie!lg,w_f!u.!?r!s£eac,!!;, probably 
from dolomitic cementation, soft, part all fine 
grained. 
No odor in fresh sackfull, same sandstone as 
above; part softer, cleaner, more porous, trace 
more porous with ~l!Sht_t~i~h-p~s~i~l! ~t!i~
!n&,_s~ !a!.r_oE ~e1t!r_f!~r!s£eEc~; trace 
fine sandstone, sugary, friable, excellent vis
ible porosity; becoming gray slightly quartzitic, 
poorly sorted fine to few medium grains, hard, 
tight. 
Abundant anhydrite, snow white, grayish where 
denser; abundant red shale, orange red, plain, 
silty, soft to slightly soft, few small light 
gray round spots. 
(Missing due to no circulation for sample before 
trip at 2491). 
Mostly shaly dolomite, gray, dark gray, tannish 
dark gray, part limy, with abundant associated 
snow white anhydrite, finely crystalline; thin 
sand beds, white, light gray, fine, fairly clean, 
good visibleporoslty, no show, slightly soft, 
some black carbonaceous streaks; also dark gray 
shaly sand, soft, fine, porous to nonporous, 
black carbonaceous streaks; all with no fluores
cence. 

Faster drilling sand, traces sand, white, very 

well-cemented, no show, very fine, no visible 

porosity to limited porosity, soft to slightly 

80ft, .20.!s!b.!e_f!i!lt-'Ea,Ii~h_f.!u.!?r!s£e!!C!. 

Limf dolomite to dolomitic lime, tannish brown, 

silty, blackish spots in part, also light gray; 

tan dense dolomitic lime to limy dolomite, hard, 

brittle. 
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2514-18 


2518-26 


2526-31 

·2531-38 

2538-43 

2545 

2544 

470169 

(Missing due to no circulation for sample just 
before trip at 2518).
* First chert, trace, smoky gray translucent, 
very coarse and angular, also light brown trans
lucent; sandstone, white, light gray, very well 
cemented, poor visible porosity, very fine, 
well-sorted, slightly soft, part light gray 
less cemented; part white hard and tight; all 
limy, all with no show; limy dolomite, very 
light tan, cherty, hard, brittle, also dark tan 
limy dolomite., cryptocrystalline; white anhydrite; 
sand in top 7'. 
Brick red shale break with few small round light 
green spots; dolomite, sandy dolomite, gray, 
dark gray, mottled blackish in part, part limy 
dolomite; same chert; sandstone streaks, shaly, 
quartzitic, light gray to gray, very well-cement
ed, no show, no visible porosity, slightly soft. 
Chert, tan, milky white, angular, coarse; same 
quartzitic sandstone streaks, brownish gray; 
finely sandy limy dolomite to dolomitic lime, 
tannish brown. 
(Circulated 30h sample at 2543 T. D.). Chert, 
angular, very coarse, tan to light gray milky; 
limy dolomite to limestone, tannish brown, dense 
plain to cryptocrystalline; sandstone, white, 
very fine, very well-cemented, no show, no vis
ible porosity, light gray, tannish light gray 
tighter, slightly limy, becoming brown quartzitic, 
&o~d-y~llo~ !lyo£e~c~n£e from limy mineralization. 

TOTAL DEPTH DRILLER 

TOTAL DEPTH SCHLUKBERGER 

Samples examined and described on location by G. Allan Nelson. 
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HydrolD3 	 48 of 69 

DRILL-STEM TEST 

D.S.T. 	#1 2379-2393 P. D. * (Corrected uphole 2' by matching 
lithology and drilling time to log). 
(2381-2395 drillers depths at time test was run). 
Zone tested: Lower of 2 Second Leo Sand benches. 
November 25, 1910. Open hole conventional test. 
Top packer at 2311 corrected. 
Bottom packer at 2.319 corrected. 
Top' choke 1". Bottom choke 9/16". 
Hole size 7 7/8", 3 1/2" drill pipe. 
2 1/411 I.D. of drill collars; 542' of drill collars. 
Mud wt. 9.5. Vis. 60. 
Packers held and did not leak. No cushion. 

Tool opened with a very weak blow and remained open 
5"; very weak blow throughout period. Tool reopened 
with a very weak blow (1/4" under water); remained 
for 10", then intermittent blow throughout rest of 
test. (By-passed tool after 50" to see if it was 
plugged--before opening. Well had 3" to 4" water 
flow from annulus throughout test--from Dakota-Lakota. 
3' fillup on bottom), 

Recovered: 60' gas-cut mud with a sulfur smell=.29 bbl. 
80' water with scum of oil and sulfur 

smelling gas-.39 bbl. 
140' Total Fluid 

Pressures 	following are office-corrected: 
Initial hydrostatic - 1102 
Final hydrostatiC .. 1100 

5" Ini tia! flow 4 to 21 
45" Final flow 31 to 76 
15" Initial shut-in 969 
15" Final shut- in 914 

Fluid 	Sample Report: 
Pressure in sampler 11 psig 

960BHT F. 

Total volume of sampler .. 2150 cc. 


Sample - 2150 cc. 
Oil 10 cc. 
Water - 2140 cc. 
(No mud or gas) 
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Hydro 10 3 490189 

DRILL-STEM TEST (Continued) 

Resistivity 
Water - .4 @62

0 
- 11,200 ppm chlorides 

Mud pit sample - 2.6 @600 
- 2,550 ppm 

chlorides 

Testing done by Virg's Testers, Gillette. Wyoming. 
Tes.ter: Lloyd Welty. 

Checked periodically during test for combustability; 
would not burn. No gas to surface. 
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Calculations 
on location. 

DEPTH Rt 

1062 29 
1074 33 
1078 31 
1866 50 
1871 45 
1878 55 
1885 40 

·1966 45 
1970 35 
1980 35 
2376 35 
2378 26 

23AO ]5 
2382 42 
2384 30 
2386 21 
2388 25 
2458 6.5 
2460 5.5 
2462 6.5 
2464 6.0 
2466 5.0 
2468 6.5 

500169 

SCHLUMBERGER LOG CALCUlATIONS 

were performed by Mike Golas, Schlumberger engineer 

POROSITY 
~from Sonic2 Rw Sw FORMATION 

22'%. 1.6 @800 100% Tentative Hulett Sand 
It23 II It 


23 " " It 


18 1. 3 @880 78t. First Converse Sand 
17 90 It" 
16 " " " 
18 	 It" " 

15 	 1001 Second Converse Sand" 
17 	 It "" 

It It It17 
It6 .34 @ 880 Second Leo Sand 

25 	 <"way too 

high") 42 
 " It10 	 .34 @880 92 

5 It 	 "100 

" It It6 
6 " ff " 9 tI " " 11 Pre-Second Leo"" 14 " " " 8 " 	 If" 

" 
 II It
7 
15 	 It " " 
10 	 II If It 
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HOLE DEVIATION SURVEYS 

70Surveys were made using a TOTCO instrument with a maximum. 

DEPm lEVIATION FORMATION 

178 • · . . . . . . . . • • • • • Skull Creek 

1086 • · . . 1 . · . . . Tentative Hulett Sand· . · 
1691 •• · .'. . . .. . . 1 • · · · Glendo Shale 

1939 • · . . .. 1 • • Massive Anhydrite · . · • 

2188 • . . . . 1 • Pre-Fourth Converse• · . . · · • • · • 

2282 • • • . . . 1 (1) • · • Upper Leo· · • 

2352 •• · . . . . I Basal Virgil 
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HydrolD3 52 of 69 

BIT RECORD 


12 1/411 bit from surface to 178. All bits below 178 are 7 7/8". 

RUN FORMATION AT 
MAKE TYPE FROM TO FEET HOURS BASE OF RUN!2.:. 

lA HTC OSC3 (RR) 0 178 178 5 1/2 Skull Creek 

1 OSCIGJ 178 1086 908 18 Tentative Hulett" 

2 1086 1707 621 14 Minnekahta
" " 

n3 OSCIG 1707 1939 232 11 1/4 Massive Anhydrite 

4 Reed YSIG 1939 2091 152 12 1/2 'Dlird Converse 

5 2091 ·2189 98 13 1/4 Pre-Fourth Converse 

It6 HTC fMV 2189 2282 93 Upper Leo 

7 Reed YMG 2282 2352 70 13 Basal Virgil 

II8 2352 2395 43 5 1/2 Second Leo Sand" 
9 2395 2493 98 14 Pre-Second Leo 

10 2493 2520 27 3 " 
11 2520 2545 

T.D. 25 3 1/4 11 

-31

Dewey-Burdock TR 
December 2013

 
2.2-B-184

 
Appendix 2.2-B



Hydro 10 3 53 of 89 

DRILLING PROGRESS SUMMARY 

Drilling depths as of 7 A. M. each date. 

NO. OF FORMATION 
DAYS P.D. DEPTH AT P. D. STAnIS~ 

Nov. 17, 1970 - Rigging up rotary 
tools. 

18 1/2 105 Skull Creek Drilling surface 
hole. 

19 1 1/2 821 Morrison Drilling. 

20 2 1/2 1681 Goose Egg " 
21 3 1/2 2040 Upper Minnelusa " 
22 4 1/2 2189 Trip for bit." 

23 5 1/2 2284 Middle Minnelusa Drilling. 

24 6 1/2 2374 It " 
25 7 1/2 2395 Starting out to" 
 put tool on -

D.S.T. #1. 

26 8 1/2 2493 .. Trip for bit. 

H27 9 1/2 2545 T.D. Logging. 

(Finished plugging at 
5:00 P. M., November 27). 

Respectfully submitted, 

it.~?t~ 
G. Allan Nelson, Consultant 
Denver, Colorado 
January 26, 1971 
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.............. .. -.011._ ..... 
I'OIUI , 

--,.tro-LlWls Corporation 
1f_"'Z

p.t"lon
'-"''''.. 

I ;;;-Denver Club Building. hOyer. Colorado. 80202 

I Well_I ....... -... 
5"22 Wildcat 
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.. .,... ..........
..... 
PeterlQll 

'I'm •• CIIIU'Ia'I.J( 
o 08 W.n 0 au WeD 0 __l!rL.H9JJl.___ 

[J Htw Well[J Wodc-OvvO Deepen [J PlUI' Back 0 SlIme ~ 0 our Zone 
Wildcat 

1980' FIll and 660' FWl., SW-MW. Seetlon 21, T75. !tIE 
,.,. ..... _ Fall River County, SOllth Dakota 

IILI!!V. CAllli'IOHCAD 
PLOE. 

xxxx 

Dry Hole 
"" ...-cTIUV AJQI 0TIPIl I0OIII JW)I (c:INIe __ .,.., 

Dill) Inll~t Ion Llt.r:!WII ..~.Uom1Htl.L..ali.!..L3!~-'JUII!!I!!II!...11~_____-.--l.-I.l.l:!..-____ 

CASIWG IIIiX'01lD ' ......... .uotrlllrlo_la_,
I0_ ..... ,p, --- '.---'~.~ - t~--I 

CIJRIIO.... ,,~touIn' PVU.III) 

8-5/8" 
I 

167' KI 12-)l't·_~~ __I_[flii. iilll~ I~ lIS. ~ H_ 

I 
I 

1IM1'..... f'IIGIDVC'l'IOIfI ~~ c--., ...................... ~ 011 ...mpI I
WELL 1T4T11.t troll.... _·In. 

D,IiJ ,o~.. ----- Pf, 1~~ !iF IAOOH 'W'&,eaaw .I~.I I. iiIiI. rWATR.'-: to! ",Y·lPi tONT., 

.... w••L 

-'-'-.---.~-----

--------------_.--_.. -.-, 
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........_... 
.., ............... 
 .,...,..- .... 
Peterson 

[] OIL WII:LL [] GAS WJ:LL [] --- .•------- DlDRY 

\( , IW. TW... 

1980' FNL .nd 660' FWL. SW-NW Section 22, T75, RIE 
SW-NW Section 22, T75. RIE 

....li....'Alt..!'lW: i,9.:'ik e~..e 

",-==-_~:.,...-....__ teltlllllr_ .. ...- ........ 1Ift.-- .................. __ 

T. D. 2544' Logger 

Det. of Work 11/27/70 

We propo•• to plug .nd .b.ndon this well 'I follaws: 

~O ax. c...nt from 2300'·2420' 

30 IX. cement from 1750'-1850' 

)0 $X. ~t frGIII 1030'-1130' 


(Contrector will run pipe to compl.t••• ..,!ter well for l.ndONnef. Pip • ..,111 be 

set .t 350', (D,kot.). 


I ........... _ .. ---••--....... .....- •• ---~., ..........--. 


_ ... tA. .~J. ~.....&JL.....______. 'I'ft'UI _J.tIntJII.:_.!It._ORactJ.J.Qt\.L____ 04_ __ 2/'51.11. ____ . 
R. J. Do••k . 

.. --........._----_.- ----.....-..... 
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110.....,.1' 18, 1971 


South Dakota Geolollcal SuEvey 
Attn: Or. DuMan lleGEeaor 
Sclence Center, Unheralty 
VerailUon, South Dakota 57069 

sa.ple cut. on the fol1oviaa well. are be1na .ent 
to you today: 

Petro-lAwia Corp. 114-14 CbUden 
14-88-21, Jail liver Co., S. D. 

"Cro-IAVi' Corp. '5-22 Peter.on 
22·7S-1I, P~11 liver Co., S. D. 

Petro-Lew!. Corp. v3-7 Trotter-Pederal 
7-98-2E, Fall River co., S. D. 

Very truly yours, 

Dewey-Burdock TR 
December 2013
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SOUTH DAKOTA GEOLOGICAL. SURVEY 
aa.nc. Cent.,. Uftiverlfty 

VerI'ftlUIOII,. South DoIIotG S't0S9 

824-4471 

i':estern field Office 
615 Bi1:-ch Ave. 

P-apid City, &>uth Dakota 57701 
'91J-:n19 ._ ~ffJ~-----==::::--

"~'-c':"'" -...;::" ~ _...! _ __ _ _ ______
";;:r-- .;...... ---......- ~"""\-__.........___ ..::.:::: ~ -:.7 __==-_ 

'''''''--~~----'''

Jur.e 23, 1971 

Dr. TA.t;;can J. i1cGregor 
State Geologist 
South Dakota Geological Survey 
Science Center usn 
Vennil1ion, South r.ekota 57069 

Dear Wnc, 

On June 21, 1971 we inspected tbe sites of the follcr.';ir..g oil tests 
and find that they haw been satisfactorily :restored. Tne ,-Jells 
a:re as follows: 

Pernlit 
606 Pet:ro-~·1is #5-22 Peterson, S'\'lNl': 22-17H-l::, Fall 'Diver C.owlty 
SIll Pet:ro-I.e:ds #11i-llJ Childers, SE.S'i>i lij-SS-2E, Fall Piver County 
631 !-lebb Resources #11-16 Zuel>.lke, SfSf; 11-1l4E, Fall 'Civer County 

As soon as all otr.er ~uirements have been met I rec(Y.',r..e."tti the release 
of lxlnd. 

FVS/cl.i\e 
co: Fetro-~'iis Ccrj:cration 

... -... __ ", ... -' -""'~~-

. .,. '.. '. 
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January 13, 1~71 

ttr. Fred V. Steece 
l'{estorn Fie Iel Off'1co 
t)15 Birch Avo. 
Rapid City. ~outh Dal:ota 

Dear Fred: 

I am o~clo5in~ the fnllowinV log~: 

1 ~onic lo{? - r.;rmrm rav an'! 1 'lua 1 Induct; on- r.nterolor, for 
Petro-Lewis 5-22 Petcr50n \o,'!'ll. f'all "'ivC'r County 

1 Tnduct!on-ElC'ctrical lof' nn!l 1 '~onic 1n"" - r:omma rny roT' 
Lee nanJ:~ ~1-:!3 Fcdornl- P ichnrd5 iT! f.utte,Countv 

1 'ficrolatorolorr and 1 ~oTlic lo!! - r.m"Mn ray for Consolidated 
ttl TTihal "lell in r:or~on Count,

1 Induction-ell"':(,tdenl 10,1" ~or ('on!':olidato 1 i!! TrP'al well 
in Corson County. 

Sincero!y. 

(' !rs.) Puth tynch 
'\ccounti nfT Clerk 

ror tho State Geologist 

Encl. 

Dewey-Burdock TR 
December 2013
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I'-stem field (\!f!ce 
615 P1n!h AYWDe 

Rapid City, South OOottl 57701 
( (605)3911-2229 

tn. H. ~ PebIraon 
Star Jwte 
Df&tNnt. f'.outh llUota 

'n.ak JOU for ya&" 14l'tta' of DIIcaIIber ll. 1910 ,...,.roil¥': tl. web ~ 
'5042 ....... on -.t, locat.d on 'JCN1l' land in ~ 1/1t fi, 1/11 Sc. 22. 
T. 7S•• It. lE., Fall Jt1W1' county, South DMot:a. 'nI8 lett.:' ia fine _ far 
ao it aJOIIII. lPMWI' it ill incaIplArte. 

I hiMI eacloMd tM ori&Jnll .... ttne 0II'Ial ~ of • -.;pa1:ed lUbati
'baticn to 'JCN1l' ItltWr. If JOU ~ of thilI p1MM dirte and .i&n ~ 
oriainal am twD ClIIIriIon CIOp1eIa ..a ..wi u. tot 

Sc-,tb DIlciota Oil .mil Gila .BcIoaRl, CoapitD1 Offb aa~, P1a-n. 
Sarth J)aIcota 57501 

Hr. J. W. Gr-.. aut ~. Sarth 1lIDlo"ta. Witt.- Reaoun:4ta CaNn•• 
cap.i.tol Offici 1MUdu.. ~. South Dakota $7051 

f'Nd V. ~. Principal ~iat. C'Aol,QgicAl ~. WiIIIIt..n 
FJald Oftica. 115 BiI'Ch.w.a., te.pjd City. ~ DUota 57701 

". otMr oapy 1. for 'PJIl.' filAlo. 

FVSI.. 
ClCtDll'.1lUnciInJ• .HaGItgar 

State GIIoqiat 

Dewey-Burdock TR 
December 2013
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Hydro 10 3 

w.stem Field orfb 
au 8irdI Av.ue 

.Rapid City. South llaJoo1:a '7101 
(60s) 3!J11-2229 

~,~11,~ 1870. I ,... with Don J:riItaol ClO 'tM taUtpbDne
with .....,. to .. au tat: in 001 R1W1' CQIIIIty that hila ......tly 
~~ 1:0 ••tw..u. 'l'he wUl b the ~ '''''22 
AI__ ~ in..., 22-'7S-lE Fall tiWl' (..-1: IQI). 'l'he.u 
... dir."Jlled rn. Nov r ... 11 til) Jbs .1irIr 27. 1970 ... ~ .. 
• .... :..n in the Fall Rivei' JbnMt:fon en JIIlIV...' 21. 1110. 'l'he 
..u hila 1i1 f..t of • lI• ...r..~ Clil I IltIi4 fraa _ tD bot1:IaI 
.., ... OCIIIPlAtWd witb HI feet of If 112 inab ouin& .~ in
... the ~~. 'l'hI 0I"iciMl cIIpth of the ...u ... 2MI 
f..t <Inri ... J)l.uaatId bIIdt to lOll, IIHah plqp thIwIh the BIIIal SUn
.......... a1lI:MI the .u to taka ........ of _ ......... 
~ of the Fall Riv.o and t.Mota. Tha pl\lg~ J!'eOIlI"d b .. 
t'oJ.l.aoM t 

itO .......2It1o-2IOO adL'OU tha lAO ... 
30 __1160-1750 acn.. the ~ ...s 
30 _1110..1010 ~ tha au.J. ~ ...t 

If ~ i.a t\a'thII' infch.dm JCU .... en 1:hia.u. plate lArt_ 
Ii:naw. 

s.tnc..ly 

Jul? 1tv-<~-
FNdV. ~ 
PriRaipal ("~ 

Oft~J·~ 
"-_ GeoqiK 

MlIIII Al.a t..NClO 

~t oU ..rid Gu no.nI 


Dewey-Burdock TR 
December 2013
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HydrolD3 880189 


SURETY 


Dewey-Burdock TR 
December 2013
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---

I ,•• Hydro 103 

.. -.011. ___.
- ...... c.._ 

'" ,, 

BOND - .....---~ 
... ' '"'"_.._'trt'!~9::·I"~X~_£9~~_~!~_C?~~ __!~_~.4__l?~'-'~_~__~!lIl?__~~g~!!'!9.L!!!.I:l'~~~!___C;C?;LOl;'.do 8.0202 
., 
-trot; ..... - "" .. "_JOI..... TlfE.. TRA VB~1'tS IND1!:MlflTY COMPANY 

., nartfom, connecticut 

It. 1lUnMJ', .............Ie ..................__ lft..... __ __I ___ .... ... __ of 'knlU, Da.......... __ 1M_", _ Of s.utn oa.c............ .-.t,..Io ",.. ..... ..., an.I::Y ...,.1ftIIl .,.._ "M ... 
__ o#,IIeI1 

01 ...........tl IOf ........................~ M ~_ra. ..............M~ ... ...,.,....". InItIp .., tIwtM "..... 


,... ~ «It .,... ~ t. ,hal ........ tI:W ...~.......CA IdllC'lpai protIIOM't te ct•• "WIt or .......... oCt. '"" 0" Itt.......hk 
,."... 'n an' ~ IN "'t,",lftC *"'tribltd J4... ,.a,...tftI _lUdn .1IIt sg,., foe wit: 

ANY AND ALL {.ocATIONS Wl'l'HIN '!'BB STATE or SOU'!'!!R'::M~mT=~AL-__________ 
--~....... -. -_ .., --""'_... ---,ij;"y"'1C" u,.,"'-;.... u .... bPftd Of' 
......".I...m 

---_ ..._------------------- 

_.._-----------_._------
JfQW. 'ftfas::roal!, ..... ",,"w ......... ",.w.., .........." wifa .P of ,,.. 1JIF..t..... ., .,.. ,... '" UtM ...,. M4 .... .,.'" ,....d.·
'teN .......,. .. tM OIl and eM ..,. ., th.............U:t wtta ,..,.,.... la U. '"""' ........ at ....... Of ................. w•• 


'M on .... 0.. ~ .. Wi ..........tkft d • ......,. .......... '" ............ 'M ,"*CW1tlI. at , ... 1IU1"f....... lhe ...., ........U 

..... .t. .. .....,.. ott or .... ~I II-U"uu.•• or rea. tel pJ'Odw...., orr ..... ('Om.......... ' ..."tMitl. t,,", .hl" obI...t..,...., 

... lH'IIIIft.... ..,. ttt. ....... d'l'" Ia" IMll be anll ""rMttt ..a ,.11 ......M e«M.. 


t. 


Dewey-Burdock TR 
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Hydro 103 68 or 69 


MISCELLANEOUS 


Dewey-Burdock TR 
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Hydro 10 3 89 of 89 

NO MISCELLANEOUS 

INFORMATION FOR THIS WELL 


AS OF 5/18/2011 


Dewey-Burdock TR 
December 2013
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Oil &. Gas Database Search Page I of I 

Hydrol04 10163 

E"flirtNtlne,,' 
l'llllrurtfli RtlSDUf'CeS ___" .....r.., 

011 and Gas Search for: apLno_ like '40 047 05093' 

Download Database 
Page 10f1 Page: 1 

(Excel spreadsheet formatt 

i I 

Recorcl1 of 1 

Well Information 

API No: 4004705093 County: FALL RIVER 

Well Name: SUPERIOR OIL 1 PETERSON 44-15 Location: SESE 15-7S-1E 

Permit No: 382 Total Depth: 2264 
Operator Name: SUPERIOR OIL COMPANY Bottom Hole: Minnelusa 

Permit Date: 02-18-1965 KB Eleyation: 3585 


Spud Date: 02-20-1965 Ground Elevation: 3576 


Plug Date: 03-05-1965 Latitude: 43.436899 


Longitude: -103.977905 

Wei, Field WILDCAT Status P&A 
Class: DRY HOLE Type: DRY HOLE 

Formation Tops 

Formation DeDth (ft" 


Dakota Mud 185 

Lakota 371 


Morrison 471 


Sundance 170 

Minnekahta 1518 


Opeche 1117 


Minnelu.. 1.... 


Red Riyer 2108 


":';Ipa,. 1 of 1 (gato !QW Page: ,,! I 

2/15/2012 


Dewey-Burdock TR 
December 2013
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Hydro 104 2 of63 

COUNTY: FALL RIVER 

LEGAL LOCATION: SESE 15-7N-IE 

API NO: 

PERMIT NO: 

WELL NAME: 

OPERATOR: 

PERMIT ISSUED: 

PERMIT CLOSED: 

FILE LOCATION: 

4004705093 

382 

SUPERIOR OIL #1 
PETERSON (44-15) 

THE SUPERIOR OIL 
COMPANY 

02/18/1965 


10/21/1966 


7N-IE-15 SESE 

TARGET CODES: 

WELL HISTORY I CHECKLIST 

PERMIT TO DRILL I INTENT TO DRILL 

WELL INSPECTION I SCOUT REPORTS 

OPERATOR'S TECHNICAL REPORTS I MAPS 

ADMINISTRATIVE I SUNDRY REPORTS 

CORRESPONDENCE 

SURETY 

MISCELLANEOUS 

Dewey-Burdock TR 
December 2013
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HydfolD4 3Df63 

WELL HISTORY / 

CHECKTJIST 


Dewey-Burdock TR 
December 2013
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-----------------

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

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

HydmlD4 ... 
.-. 

Well Narra Superior ail #1 Petouon •• =)~. Pen3it'tb. ___3....82_____ 

Dat'e of renni:t _ 2 - 1 _~5............. ...__ 

Oev. ________~3.§w7~6_G~r~._______________ APl tb. 

----___ _____________ ________-M___________Confidential Fran . To 

log'3 Reooived 


Cutti.."'Igs Received _________ Coroes Received ____ 


Drill Stem Recon:ls 

--------------------------------_._•.. - .. 

Cap Plug and. Marker Set ____________________ 

~~~~---------------------------------------------
Plugging Affidavit' Signed _______________Oate __________ 

Bor.d Released _________________~Date 12-21-66 

S\Innary of Scout Reports 

2-19-65 Fir.~ report 


2-24-65 Spudded 2=20-65 


3-4-65 Plugged 


3-5-65 PlaDgod to cODI'r' tC" to •• t •• ·e1& 


4=~65 Pit. pot fillod - Rig .til) OR Joe_'i•• 


5-25-65 Mud pit. AAt (ill,d - Rig aAyed 'ro. lOG." •• 


7-32-01 Pl~. QO~ f i1J • d 


7-1-§6 Pit. pot fillod 


Dewey-Burdock TR 
December 2013

 
2.2-B-205

 
Appendix 2.2-B



Scl63 

Hydro 104 -
J~f@t ....... "I c;, Y -I &t lib-..i:.()'~ , 

(,{, lJ Fs L J t "t? FE t. . 
S£SE -/S--7S~//;.. '" 

FA // RIV'''''' ae 
\ 

$ .....1..... ¥ ;",# 1t!'"....1 awv~"'. .. 
,1'.04· Pef.,.,.s:.,.v 

' 

£ "',,"' «n( S, .I>• .e. 

£/f!~: JS-.,'
J.s- 8' $' 

~ do., .!- S e.I .1.-"'" '" i 9r I c-, .,1. rJ. . 

/0.1- /1..u. .., ~ ~".. I 1A;J.uC.t-~".... -1./"",./., 

I-GRs 


'~ 

~...:#6H·~+t a4i/'f/.;"-' , 
c~ ~ , . .e~;,I) ~~~. 

77/" 8'-Yft . . 

Q.7 ,;t-.J/ 7 J'- I ~~.-f-P 
~ ..... 1.$.-;).7@ ;;1..17·7 
~ ~ Ie;. ,b-a... 

==cI,,*~· 
w'h ~-"'4 

'. 

A---t ~_rQ J". ,. ...... .... ,J 

.... ... .... ...." ~ 

Dewey-Burdock TR 
December 2013
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Hydro 104 6 of 83 


PERMIT TO DRILL / 

INTENT TO DRILL 


Dewey-Burdock TR 
December 2013
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7 of63 Hydro 10<1 

8. Oak 011 It 0,.. 80aN'101'0 Pub. Co.. -.. APPLICATION FOR PERMIT TO: 	 FORM 2 
-~-----------.- .. _-_... 

FARM OR U':AliI' NAlIn: 
(J DRILL o DEEPEN o PLUG BACK 

Pl'ltf!rson o SINGLE ZONE 


iCJ OIL WELL o GAS WELL o MULTIPLE ZONE 111 (II" .1';) 

OPERATOR -------------.----------  Flt:LD Aiiil-r(lf>l.: OR WILllCAT 

__~!_~uper.!~~~l COIIIDany 
AOJ}R"'~ 

P. O. Box 200, C••per. Wyomin, 
~LOt·.\1't~;-~f('('t~ r;:;~man ...t.lhU~hed "nrn;'r u'-''''h-.-:,-.",,-',-,""","-,"111, j.,lOIl j'" ---j~ ' .. SF"c< n'f"'~n(H>: 

. ~~_sr 1'; .7S- U: 
cot!:\,y 

/
660' FSL &660' FEt See. IS-1S-IE I rall lHvtl!r 

NAMEAND-.\I)DRWOiP IURJ'ACIl oWNER ELF..V~"Tio~-~~·· h_[ -h"NO"(w"-\\:;':Li.~-· i.:n.;-.. ·· 

3516 G.L. ..... . _ ..r. A. Peter.on 
f-p~5~.,rn 'Oi:Pflf

w 

"ClT"R\~:a~~;n.F. TOOt.SEdpaont. South Dakota ----_.... 
~-"E A!'ID ADORal! or c:oII'I'IIACI'OR 

, 
... u:\St: l'U"CllAS~iTH AHT W·f;l.Ul I>RILLED. FRO!\! WHOM PURCI!ASl'U 'I\1';;;-'nd _ ..... ) 

Of:SemBE I'ItOPOS,:D OP.:IIA'fION8. II' PROPOSAL IS TO DI!EPF-N OF PI.t'G BACK. GIVE QATA ON PRESENT PRQI>IJ(."'II'l!: ZOSE 
AND PROP')!;I-:1> st;W PRODUcTIVE ZONE GIVE BLOW OIiT Plu:n:"n:1I I'HOG1UM ,.' .....,.y 

(1) 	 The Suoerlcr Oil Com~anv Droposes to drJl1 a 15~~' 1st Leo Sand test at t~~ ab~v. 


loeat1011. ' 

(2) 	 Will ••t 8-5/8" ca«. at 500' & cmt. to surfsee. 
(3) Will drill 7_7/8" hole to total depth, 

(If) Will eateh 10' lIalllple. fra. bu. of surface to TD, 

(5) 	 Expect to core' test the 1st Leo Sand plus any other zone. that have si~niflcant 


shows, 

(6) 	 Will run Dual Induction-Laterolos , GRS logs fr~ TD to ba.e of surf. cs~, 
(7) 	 Should co.erelal produetion be encountered. 5-1/7" eubl, will be ee_nted throu,h 

the productive zone, 

(H\1f"L"':l't: SF.T or SAMJ'La. ..tJfD coaa IF oraD, Mt1ST RF:. sl1Hlf11"Ta'). 
!) ~A"I'I,l>'S. AND CORES IF TAJrEH, u:r.ow . Dl'PTH, MliST Ill!: Jru8MITTJl:D. 

ua1'."C1'loxa 
'M'tlffa': Th'.~ fonn 1.1 deslfrnN fOt .l>ubmJUIItI "..,.".... to pertot. Hrtahl ....11 operations. as Indk'atN. on .U typIcIs of landll and 'nlr- (or 
~"J''''.Prl..t. ;t. Uon by ..UNr a Feder.' Of' • Stat. Ir:ent'y. 0 .. bttta. pwnuall& to aNtlc,bl.. FlIP&rral Indt<>r State t.",. and ....1I'1I1aH()n~ '·b,,~.1t 
.................. Of' ............................................................ ." 11M ........_ ....... ~.u... ..... IIt.ttH. 

If U>t" JlI'II'JH.s.t1 Is to r('ih111 to .he ..,.. ~,.v..,....f .:\ dU'..' .... ..btwt.... Joealton or to • new rest-rvolr. U:M ,hf. torm with .ppt'Ol'!rl<th~ nil 

If (~ ••u .. to .... 01" au ...... ~~ ............. lIP .t""" ....... tt ~~Ury. the coordtNt. 1000aUon of' the holt,.· In 
~ny ,."".at 01' oIQftU... ~Y...... 

FI.. 3 ........ ., ___ ....... _
~.0It.O' 

Dewey-Burdock TR 
December 2013
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TRI·STATE COMPANY 
Hydn>ID4 'x 7ffI '46-<td 80183 

NIWCAI'RI, ~ 
H.W.eom.r

'---T--T-,-T---' 
I I I I I 
1 I I I I

I • I 

~--'--i--.1----r--~ 
I I 'I I I 

I I I I I 


1---+--+--+--1-~ 

I I I I ,
I I . I I1---+--+--+---. ~ 
I I ~LLSlTE SE 1/16 .E 1/I I r'·£1ev.3s76.5I ft ., 


L --_ .. L.- :.. ~.:_=-~=-:::~:..~~-==-====~!'iI!I!"R:~."'IIA~.. 
a. w. eom.r $. E. eor- r 


j 


1, I ."""PCe T PDtc. 

Ihet In ~_ with. 14IqIIeIf from .....",J""•...IP........IDuau.lik...a_____ 

of Ca.per. ¥yogIOC • for TM SlIMriAl' ou. CQllMQY 

P.O. Box 200 I Ca!!?!l'. ,"_log 

lor the Iocellon Md eIewIIon gf the r.t......o Kg. 1 ' ....-15) oU 

At. .-- Oft .boIIe "'-P. ,he -'Illite Is 1ft Mnrer IE 1/" $E) lit 

s.ctIon 15 , TOWNhip 7 Soutl! .. hnee) ..., ... 

Move mean Ha loy.l ..fora MdJ!C. 

Dewey-Burdock TR 
December 2013
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HydrolD4 9 of 63 


WELL INSPECTION / 

SCOUT REPORTS 


Dewey-Burdock TR 
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Confidential 
HwdroIO<l 

Sl'A1~ GBOLOG:CAL SUR\"BY 

SeOUl: Report 

Date scouted.-,l,,J..L~J1u;1lu:a ___1li-

~Nner____________MsuMP~B~n~gr~Q~l~l~Cgm4M~po~n¥¥_____________________________ 

De.~UoD~wen~____~.~1~P~e_~~8on~_(~4~4_-~15~)____ 


LocatIon: Sec. 1s T. --1..__,. S. R •.-""",_~ E. Yo 


_____..F...a ....ll....Bw.i ¥JV8;y,[__ county, S. D. Total depth __,..j2u2U161,;i1i4___ 


____ Pt.8 S/8 971 Pt. 


____ Pt. ____ Pt. 


I I 
Work ID :PI'd8reB at time 01 vlslt: 

: ~ T
1---1-- - ---~---

None I I 

~_.....jl~ 15 _.1...1_-1 
I 

I I 
I I 

~--,-- - I----t--- 
I I 
I I 0None i I 

Remarkll ud ncommeadatlou: 

PUs not filled 

Dewey-Burdock TR 
December 2013
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Hydro 104 110'83 

Pennlt No. 3R2 

STATE GEOLOGICAL SURVEY 

Scout Report 

Date Scouted 4&lJ,y 30. 1965 
Owft._______ _SHP~e~r_io_r_O_i_l~~~~~ny~____________________________________ 

De.ignation of well_---.l'lIWlo,....,l.letilo1ltlllloeriWsIlll9.u.O...l(IoiOI04.t=......a,IolI\.~I_)______________ 

Location: Seo. __1...5 ___ T. __7....___ 11. S. R. _ ......1:o-__....:E.W. 

__.-..F,..a101oij1 RiYIIo'I'lAr -_COunty, S. D. ........___ fee.......... _____ Total depth _-.;;;2264 

ca.lng Record: 
______ Ft. __9""7.,1____ Ft.8 5/8 


_____ Ft. _____ Ft. 


, I I 
Work in progre.s at time of vlait: I I 

J---r-- --,.--,INone I I 
15 .• 

I I 
I IDevelopment. since 1a.t vi.it: r---t--- ~--4---,I I 

f e 

None 
 1 I 

Remark' and recommendations: 

Pits not fil :ed 

Dewey-Burdock TR 
December 2013
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HydroID .. 1t! of 83
PertX'.it No. 382 

STNr:s GBO!",OOJ(!AL SUR\'BY 

Scout Report 

Date Scouted Mal 25« 1965 

~r____;Su~p~e;r~lo;r~O~i~l~Co~m~p~a=nr,-____________________________________ 

IleaIgaUon of weU:.....-__---l*:..:1:..,;P:.;e~t;;:::;er:.:l::.::o~n:....:(L.:4~4-_1~5::.r;)________ 

L~Umc ~e. ___15~__ T. 7 •• S. R. ._.....:1::...-_ B. 11. 

_______F_a_ll_Rtv_e_r___ COUntyf S. D. ____ feet___ Total depth _.-...;2;...:,:.....2...;;.64 

____ Pt.85/8 971 Pt. 

____ Pt. ____ Pt. I 
I : 

II.... __ ..J__ _Work In pr.... at time of ri.dt: ---~--I 
INone I 

I I 
15 I 

I I 
I I 
I ,---,-- ..... _--,...--
I I 
I I 0 

Rig moved from location I .1 

Mud pits not filled 

=by..,-_-___ ... ..-u.-~'------------------~~~~~-_--I-n;::Eli,oa~r.~I....;;==:':~:O:lO:~~l=..;;/::t~r:.,./:iIC!I

~.-~ 

Dewey-Burdock TR 
December 2013

 
2.2-B-213

 
Appendix 2.2-B

http:PertX'.it
http:PertX'.it


Hydro 104 .t3of8t..__ 
Pe:rn-.it NO '_..;::;.;:;;;;JIJ2::...-

STATa GEOLOGICAL SURVEY 

Scout Report 

Date Scouted Aprll 9. 196e 

~r____-M~~~i_~m~1_C_~~~_a~y________________________________ 

De8tpatlon of we11_---:.~1'_P;;;.-eter;;...;;;.,;;;;;;..;._Ift;;;;....l(_.;.44..;...-_=1~..;;..o)"________________ 

Location: Sec. _--:;~____ T. _...;1__11. S. R._-..1___ B. \I. 

__'....;.1....;1_1...;;1;;.."_1'______ County, S. O. Total depth __2264_____ feet 

entaaRecord: 

8 ~/8 _.:..f/7;.,;:1:....-_ Pt. ____ Pt. 

____ Pt. ---- Pt. : I : 
Work I.D propul at time of Yiait: ~--i---t---~--

I I 
......11 is fl..t.ng at about 10 .. I I 

~--~- l' --~I--
I I 
I I 
J I 

~--..,-- .... ---r----Oewlopmeuta since lalt Yt.ait: 
I I 

A tb1' ....lacb clDtl'el _1". is in placI en the I e' 
Il ..11 h..d. 

Remaru aDd recommeadatlClll8: 

Pita haw not belD fll1•• 
R1g b RUl ewc leAtllft. 

Dewey-Burdock TR 
December 2013
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HydIoID4 _t4of63
Permit NO. 	 382 

51'ATn GEOLOGICAL SURVEY 

Scout Report 

Date Scouted Mal'ch ~, 1916 

~r____~~~~t~ft~~~l~~~~nx~_______________________________ 

De.....tiOP of weU '1 Petel"on (44 - l~) 


Location: Sec. _.......IIr.:~__ T. _-...:.'_, tI. S. Ro_...I __ B.,. 


_....:F:..=a;.::,l;:;.,l,.;.;R;;;;,IVft=______ Couuty, S. D. Total deptb _--=22::;64::..;,...____ feet 

Cuma Itecord: 

____ Pt.8 5/8 	 _.;..97,;.;;.1:...-_ Pt ° 


____ Pt. ____ Pt. 


~__ J: 	 ~ : _________L'Work lD proareu at time of Ylsit: 
I I

An an..lan flow at the ba.. of the IUl'fac. I I 

culng flulhed aut the top of the CtMnt I I


i----+--	 15 _..1.1 __plug 1'....1tint 1n a 20-30 .. fl.. of 
I 	 Ifr••h ..te. 
I I 
I I---.,-- ... ---t---
I I • 
I I 
I I 

l.emarb aDd recommelldadou: 
The flow is contained by • valve at the I\Il"face and it ". planned to 

COIlVftt the 	bat to a water ..11. 

Dewey-Burdock TR 
December 2013
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Hydro 104 

STATE GEOLOGICAL SURVEY 

Scout Report 

Dare Scouted March 4, 19(6 

~r______~S~up~.==ior~o.L~l~C~!!!~=n~I___________________________________ 

nesipatlon of well .1 Peterson (44 ... 1') 

T. __7~_ ". S. R .----::1::.....-_ B. "It. 
_____F:..:.:.=luLl...::R~iv.:..:er=______ County, S. D. Total depth __22=64~___ feet 

C"iJIaRecord: 

____ Pt,.-..,;;.9...;..71=---_ Pt. 

____ Ft. __~_Pt. 	 I r 
I I 
I I 


Work in propelS at time Of Vi'lt: I--_.J_-  ,..---~---IPlugged •• fOIl.... 	 II 
I I 

Z Mok. 1970-1920 3rcl eonWll'a. Mnd I 

~ Mcb 171&-164e Top IllnM!... I l' I 

30 ••ck. .... turfsc. caa1ng 1~ I I 


I I 
Dewlcpaenhl aiDc:e lut yiall: 	 ---.,-- ... ---1---, •Con,1 2115-2221 anhJdnt., C.a 112 2221-22'644, I 


.nbydrtt....entlally. Leo Sand vey tight. No I

1 I

p_bUtty or pCIIL"Htty. Run eon1c-~ nf 1.. 

and dual Induction laterolog (971-T.I).). Run &-log and IIlcro-leg prior to 

lettlnv ••fac. cuing. water flew of alM:lut 410 .. at 890-~ and aile • fl_ 

atter dnlling out fl'. undal' IUl'fac. c ..ing. 

Remarb &ad recommeDdat1OiU: 
Ttntatlv. leg top•• 

Mtnnekahtl - 1&18 3m conver.. 	 ... 1942 
Red _ft.  2108Opech. - 1"' 

Mi....l".. - 164e e••a of lat Leo .. ~ 


2nd eo.wv..... 1777 T. D. ... 2264 
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HydIoI04 16 of 83 
Pe!'r~1.lt No. 392 

S1'ATE GEOLOGICAL SURWY 

Scout Report 

Date Scouted MarCIb 2. 1965 ~ 

o.mer ______ ~~~~rl=ar~O~ll~co~.______________________________________ 

DeeJpatloD. of well:.....-_____fl_P_e't___________________...OD. 

Locat1OD! Sec. _..;:15;;:..-__ T. __7:.....----.l"". S. R._.....l__ B. Ii 

___F_aU Ri_"_r County, S. D. Total depth ___ ______ _____ 2_1_79 feet 

8 5/. 171 Pt. ,___ Pt. 

____ Pt. ---- Pt. 
I II ~ , 

Work ill progre.. at dme of YiltC: ~--~-- - ---!---
I I 


~ at 2179 (lat Leo Sud) I I 

I
15 I 

I 
I 

I 

• I1---,-- .. ---r-- DewlopneD.tl alDee we 'fiat: II 

Set 171' td 8 5/8- .urface cailc .lth 575 ..... I I 0 


I I
DriUecl "'- " .....2175. 

ear.d ~ 2175-2111. 


Aft••laD tlawlt .... aDcOUDtereclin the Llkota ad BUDd__• 

Rem&rb &lid recommUdaC1ou: 


E iI !•• 8.-,.1. Tope. 
crta .. 111 SUDdaAo. - 670 K1Daekabta .. 1527 


Llkota - 111 Top SUDdaace Sand .. 771 Mlaaela.. .. 1152 

MalT!.... 411 


u..atf.oua 351'", aSls X.I. 
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----------------------- ---------------

HydrolD4 

STAi'B GEI)LOOIGAL SURVEY 


Scout Report 


Date Scouted Feb, 2If. 1115 

~r__________~~~~i~=-O~i~l~Co~.________________________________ 

De.....Uon of wel1~_________'1__P_._t.._._on_(_"""'_1_5_)__________ 

~ Sec. ____~1~5__ T. 1 •• S. l\ ..,_~1__ 8 .... 

r.llU..1' CouDty t S. D. Total depth .,. feet 

____ Pt. _____ Pt. 

____ Ft. _____ Pt. 	 1 
I : 

I 

Work In propes. at time 01 vI.it; 


I 
I--_J--  ---~---,I I 

I 

I 
1$ 

I
I 

I 
I I 
I I1---..,-- ... ---t----Dewlopmenta lince Jut Viltt: 	 II 
I I •Spudded 2-20-&5. 
I IDPllle4 ~ 0 - 97_. 


IbID elAIcrtI'.1c 10& to looat. _t....... 


Oft. 900 feet td ~ace cuiaa w111 be .et to oue off art••in fl.owa. 
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HydroID" 
18of63 382Pernu.t No.'-- 

STATE GBOLOGICAL SURVEY 

Scout Report
FUST aPORT 

Date Scouted F.b. 19, 1965 

OwDer_________ ___________________________________________S~~~~~ 

DeeIpat10n of well':-_.......!.~l:....(!.:..~..::::-l$::u.)...!p:.:.:!::t_~NOIl::::=-______________ 


Location: Sec. ----::1:::;5__ T • ...:;,'___& S. R.,__-=.l__ B. JII. 

___F_a_11_Ri_ftI' 	 County; S. O. Total deptb ________ teet______ 	 0 

Ca.taa Record: 

_____ Ft. ____ Fl. 

____ Ft. ____ Fl. 

II ~ I

I 


Work In propee. at time of vlstt: 
 ~--i--- ---~---
~ lDfOI'Mt1oa InfGlWd _ by pboae that 	 I I 

I IJanabart Dl'illiAI CoIIpaaY If.. the OOIl'tJ:'actor ad 
they If" GO loaaUoa. 15 :I 

I 
I1---,--_ 
I 

I ---t---
II 

! I 
I 

0 

Remara aDd recommeadatlou: 

Earl Coa, QaoJ.oa1et 
S~~dby______~______________~r_-------------------------

ApprO'Nd by,~7Mt___A~=i:K!~~....iIII:;g~~=~~----~reaor.~opt 
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- -

r"'" .:~., .c':':' . '.\. 

..

~ t-u -cr~s, fuAV 
,/.-". -./~'r:-:r-" . 

,L../,~~" J.~ZL' e-. 
"f.:J..... 

~~~ .fa A-y" -' It ' .~!h1/~ - A .....I~ 
/0:(0 _ ~-9S0~ -- IS~-? 


~ -J'lfS 
.~ 


~/~~ /777 ,..,.,- /9)0 ... ;''d-o . 
~" /?(/'2. 

__ lit'..1 Jh~..- - .;1) t> I' 
...... /.2....... / IJ~ ~ :Ls'1f 

j: P. :J ~t9 


", ~>yL\io,.vV /'~?/) -/'7~. 


:S)...J~. /970,19 J...,) -1':>4" 


]:rhtR. /7/S--I'I/J- ,J.~~ 


~.. Jlllc.r /" ;)..v ... ,s..,) .l"'~ 

:--

_' aJ[) 
,~ 

. 
----~ 

, ... .::. . " 

.. .~ ~ 
.... .: . 

• fi ~... ~ 

. . ... '(. "'I 
' 

," 
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Hydro 104 

2-1'/("') 

P t _(';:.{'/J i;,,~-,·..e /f:k ... { tt.~l:C 

./11 ~i -~ I /<.., , ,I 'Ii /, .. /": ("-"~Z;, S"" ) 

.4~/4. -I- l,...:.,((,;j~... ") I'1S~. (," '~rl /'" 

2.1 1; 11'" (, ~ IL;), 1.1,,-.- L- , ..._L.. .. 

.;' .. -..-:W ...;.... « i rl ...t.:"'"'..t~v.:" 
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, i 
,.... -.. '4. \., 

~~i~ - hOff( .~~~ . <,~,~,<~. - LI " 1 

~L~it<"4(" .. 1(.;4< _ U,,« <I( ~:t. /.,,,, .- ) J 'i 

'1 .. .fI.- Cj"--"'" '<." I 1'1" rp Ll_ ("4 
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6~ t~t?~~ 4 


.1. ~.. l! .~ .f:.: ".,~ 
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Hydro 104 	 25 of 63 

rTOLC'JIC: J_ ~f<'" , J " 

t 
;';1..L:C'i';U:c, 	 l:'ELD: 

rIi[IIL: ,;J..~" "" ,( •••;,,,,r~,. ·i.L 
.J.,~( ,~. ....• .-<........ ( 


FIELD: 
rI;TAL: ). I~ r" /" ' 

l,jllD l~ 1';:'[ FII...LL:u: .~-l ~ 4-<-,"'''
.-v.!&~ , 

fLUCG:;;C i:fi'llJAVIT S!G;~~:~J:
'!'-4.:i;<-<'f't ,,;(.• A. ,.(/;.'10( i'''' 7 (J. ~.~ .~ J. ~1'" ) .~: ' •• , 

ij()I1D . :'l~L;';i\StD: -;t;. ktI-(L<~ 4.t/....rt..... I~' - 7-,,

JO-l..I-~b 
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Hydro 104 26 of 63 

OPERATOR'S 

TECHNICAL 


REPORTS / MAPS 
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Hydro 104 27 of 63 

CORE LABORATORIES. INC. 

l'':ITult!l,m Rt'scnmr EnJ:in~tnng~:inmlnary Report.... OALL.AS. TEXAS 

MAR 111965 
CORE ANALYSIS RESULTS 

CIl:l1i'..nr ';lfPERIOR 01 I CCt:.l>""~Y rornut">n N.lNtJE L\}SA. _ File __ .. RP-4-136J. 
\\;'di NO.1 PSTER..iCl': (M': T\'I'~ 01PlI.r.tlO...~v. D.u!: Report, ::!-4-b!l 
Fid.i 'IJ HDCot\T DtllIlII,t: l'1ui,l. WATeR .BA$S . An.llysts__ JMNL 
C'>Ull:) t' ALL ruvE R D/';"'Q'DA·, 3576 'Jr L,J,.ui,lIl .sESJL1!>·1S...1a 

Uthologit'HI .\bhreviatiOllM 
~........" ~O; ...... ·rl' .l#O~ " ...... "'" •• tit ......... '1II;"f"~ \on .. , ......... &'''••l.~ t.;"fC ••ta",.. • •• "" ..,1I..t: 'V"ItfO , ...c, ......... , ......... 1../ 

... 41.1.· 311" t' ~ ... t C .. GO",Qi. .... " ..,.a. tO~~" ............... ...... P.'IUM 111' .... 1".,•• ,,, .... ...., .•. 
 t.a.,,,,,.t.(Ut , ..... v«." "/....... "... •• ... "'lol,o. 4'111' 1'0......" #PitUt. , .... " , 'Il0l f/ 4.-_ ~ ( ........ ", n«u....vL. •• · .....L ".,...,.V•• ,,"'#LOL"'IC •• "'''' w,~~ w/ 


1t~ ••UtS· ......, .....,.".. 
Qt:,"T", _._ <':~~T

"'L~" • ro"O'SIT'II ....'Le:.,,"'''''t.1 .......... '" y Cla.C"""OH 

""". L t...i aA "' Y" "rO,,_\.1 AND...UN.". r£,t ".~ .. .-,f 1\11' 

~O.l 

1It• .,.."."I 
W"'U~.!'. ___ "_H .• ..,"' ._ . _--_... ----- -.-_ .. _..- ._-- __ 

1 2217-1~ 0.16 '2.7 7.4 63.1 SO. GRY, V/FN-rN, CALC. 
~. 


2 1"·19 C.24 2.6 0.0 6~.5 .:)1), GRY. V/rN-fN. CALC• 

3 21>!.3 C.IO 2.2 0.0 11.2 .::iD, GRY, V/fN-rN. ;)L/DOL.

4 2212 0.10 1.3 c.O a4.5 .::iD, ~RY, V/fN-fN. .iL/DOL • 
5 2221 <0.1 O.~ 0.0 40.0 SO, GRY, V/fN-fN. JL/CALC.
6 223<J C.IO 2.A 0.0 613.0 SO, .::iRY, fN-MED. SL/CALC.

1 2249 0.10 1.9 0.0 47.3 SO, GRY, fN-MED. .::iL/CALC. 
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Hydro 104 	 280163 

Superio¥ OU C_pany, «4-15 Patann 

e SB 58 S.OUCID 15, '1' 7 S, R 1 B 

PaU RLver CoUllty, South Dakota 


:l~vatiCIQ , l5760, 35850 


974- no Sbaly dltatoae, duk zoed41ah bl:'OVA, calc, HS. 


no- 990 slltat.cm., h, MS. 


"0-1000 811tatlOM, ..., HS. 


1000-1010 SUtatone, dan: zoec1d111h brown, calo, RS• 


1010-1020 . Il1tat:one, dan: zoec1d1ah brown, calc, RS. 


1020-1030 SUtatou, dan: zoedd.l.8h bl:'OVA, calc, RS. 

10lO-10CO Sba1y dltatoDe, duk zoeddiab bl:'OVA, calc, NB. 

1040-1050 Sba~ ai1tabone, dazlt zoec1d1ab bzowa, calc, HS. 

1050-10.0 Ihaly sUtat:oaa, dazlt zoed41ah brown, calc, with 
minor abydrlta, RI. 

1010-1070 Sbaly dltatone, duk zoedd.i.8b brown, calc, with 
1IiDoa' anhyvita, HI. 


1070-1010 Sbaly aUtatou, d&Ik zoeddiab bmwn, calc, NS. 


1010-10tO Sba~ ailtatoDe, dazlt zoec1d1ab bZ'OlfD, Clale, R8. 


1090-1100 Shaly .iltateD., daItI: ftddbb bzown, calc, HB. 


1l00-U10 Sbaly ailt.ton., dazlt zoeddi.b brown, calc, HS. 


1110-1120 Ibaly ailtatoaa, dam zoeddi8b b:cown, calc, RI. 


1120-1130 Shaly dl"tea., .dan: ftddbh b:cown, calc, HI. 


1130-1140 Shaly aUtat:oae, dazk ftdd1ab bmwn, oalo, HS. 


1140-1150 Shaly silt.tone , dazk zoedclLah bzawn, cala. 1iiS. 


l1S0-lUO Shaly .iltatCllle, dalit l'8dd1ah b:cown,. calo, RS. 


lliO-1170 &ba1,. ailtat.oM, duk ftdd1ab brown, calc, HI. 


1170-1110 Shal,. d ltat.oae, daD reddiah bZOWll, calo, with 

_noa' anhydrite, MS. 


1180-1lt~ Shaly al1tatCIDa, dazk zoec1d1ab bZOWft, calo, with 

llinoa' anhyvita, !IS. 


lUo-lZOO Sbaly d1tatofta, an zoedd1.b bP»lft, calc, llfS. 


1200-1210 Shal,. al1ta~, dan ftddi.h bP»lft, calo, HS. 


1210-1220 Sba1y aUtatone, dazk zoeddbb bZ'OWD, cala, with 

alaoa' anhydrite, 1fS. 


1220-12l0 Sba1y al1tatoDa, duk l'8dd1ab .bxown , calo, wld\ 

IIinoz' lIDhydrite, III. 


lUo-1240 lbalyaUatou, dalit l'8dd1ah bxown, calo, with 

minoa' .tay4dta, -. 

1240-1210 	 Sha1y allatoQe, daItI: nd4l.ab blOtIIl, cala, with 

alaoa' anhydrite, D. 
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HydmID4 

Superior OU eo,." 44-15 htentm 
C SB SI S.oticn 5, 'l' 7 S, R 1 I 
Pall Rio_r County, Softb Dakota 
Pa9t 2 

1250-1260 	 Sbaly ailtstone, clark n4d18b brown, calo, wltb 
ainor .nbydrite, liS. 

1260-1270 	 Sbaly liltstone, 4am n4d18b brown, calo, with 
1II1nor IIIlbydritAlI, RS. 

1270-1210 	 Sbaly liltstone, 4azok ze4dbb bzown, oalo, witb 
llinor anbydritAII, RS. 

UIO-12tO 	 Sbaly dlestone, clark ndd1ab bZ'O'Wl\, cal0, with 
1 Ot lIDbydritAlI , liS. 

1290-nOO Sbaly ailtston., cIa:ck zwd4iab brown, 
lOt MhydritAII, HS. 

oalc, with 

1300-1310 Sbalr dltstone, clark 
II1nor Mhrdrlte, B. 

Nddisb bZ'O'Wl\, calc, with 

1310-1320 Sbaly aUtltone, 4a:ck ndd18b bzown, 
ai.nor anbydritAII, liS. 

calo, with 

1320-1330 Ibaly siltstone, 4azok zedcl1lb brown, 
25' aby4ritAII, IlS. 

calc, with 

1.130-1140 	 Sbaly siltst:Gne, dark zwdcl1sh bZOMl, diptly 

ca10, with 30t abydrite, M•• 


1340-1350 	 Aabrclr1tA11, wbite, oq.tallUe with Ibaly ailtstone 
&a, MS. 

1350-1360 	 Aabrdrite, wbite, cn:yat&lliIUI with &halr antstone 
a., JlS. 

.1310-1370 	 A1Ibr4rite, wblbt, czyatall.iDe, dlacnuin9 with 
111tlt:.oDe AI abo"., 118. 

1370-1380 	 abaly liltltone, clark lI*cJ41ab bzown, calo, with 

25\ Mbydri tAlI, H8. 


13'O-U'O 	 &haly ailtstone, dark nddbh b.".., calc, with 

25\ anhydrite, Ill. 


1390-1400 	 Sbaly sUUtale, cIa:ck nddbh bzown, calg, with 

lOt Mhydrite, RS. 


1400-1410 	 Anhydrite, wbite, oqata111ne wlth shaly aUatone 
u, JlS. . 

1410-1420 	 ADhy4rite a4 Ihaly liltltone, aa , 50-50, HS. 

1420-1430 	 lnby4r1te ad Ibaly liltltone, aa, 50-50, RS. 

1430-1440 	 sbaly sUtst.one, dark n4.ulh bZ'OWD, lli9bUy gale, 
with abor anhydrite, RS. . 

lUO-1450 	 &haly l11tuoae, clark zw4d11b bZ'OWD, calo, with 

minor MhycllL'ite, HI. 


1450-1460 	 Shal, lilt.teae, dark n4d1ah b¥OWD, calo, with 

III1noI' anby4z'ite, HI. 


UICJ-1470 .aly IUtltofte, dufc nddl.ah 1)I'OIfD, aUtbtly calc, 
-with Id.n.or Mby4ribt, B. 
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tlydn>ID4 	 300103 

Superior Oil COIIpaIly I 44-15 ..teES8ft 

C SB SB 8eCtiOil 15, If 7 I, R 1. • 

Pall Riftr CO_~y, SOIolth DAkota 


. pagre 	 3 

1470-1480 	 Sbal.y dlutOlle, dad:. nddbh brown, sliqhtly cal.c,
with mllor anhydrite, N8. . 

1480-14tO 	 aha1y 811t.t:oAe, da. n~dl.h bftMl, 8litbtly calc,
wi.th IDillor anhydrite, N8. 

14tO-1500 	 Shaly dlUtoa., clam zeddl.h brown, slightly calc, 
with mlloJ:' anhyddte, N'. 

1500-1510 Shaly ai.lt8tone, c:IU'k ze441ah bJ!'OVn, 8l.19htly calc, 
. with lII1nor aIlhy4rite, N8. 

1510-1520 	 ahaly si1t:atoDe, du:k re4d1.h brown,' calc, with 

DlinoJ:' aIlhydrite, NS. 


1520-1530 	 ,0. Sha1y .UtStOlle, .., with 10' whit. anhy4rite 
and 20\ dolcll1te, piRk, ,.a:y fiDa 9ranaalar to dim.., 
slow .ft.rvoesaenoe, lIt8. 

1540-1550 	 aaple .., with _Ilor calcu.,.. purple shale, lIS • 

1550-1560 	 Saple .., with lliAol' caloanou purple ahale, lIS • 

1510-1570 1....,1. .., with IlO purple shal., NS• 


1570-15'0 Supl. .., N•• 


1510-15'0 	 luple • a, NI• 

15tO-1600 	 Suple .., D • 

UOO-1UO Illty shale to 811Utoa., nddl.h bftMl, .Ul1htly 

. calc, with ai.noZ' aIlhydrite, 1118. 


1'10-1UO 	 SLlt;y &hale to 811t:at:oae, xeddlah bXOVD, a l1CJhtly 

calc, with JldaoJ:' anhydrite, NI. 


lUO-lUO 	 11lt.y shale to aUUt.II, ndd1.h brOwa, .lipt:ly 

calc, with IWaoI' anhydrite, NS•. 


Nota 	 The ap.cbe lltholov ia 81.Uar to the pre-Mluekahta 
with the .Xc::.ptiOil that the aUt 91:'aiIl. • ... qeIlanlly 
.-.aller. 

U30-1UO 	 ahaly 811ut.ll, n44iah b.am, calc, with id.nOI:' 

..hydrite, D. 


1&40-1650· 	 '.pla .., with _andy d1utoDe, n4d1ah bzovn, 
d~!lY O8lc, 80ft and aandatolMt, 'I:'.y to piRk, fiu 
91' d, 1l000-calc poor poroa1t:r, NS. 

1UO-1UO 	 SUlpla .., wlth ...c'laCCID. f p1Dk to white, fi_ to_41_ 9I:'aia.d, fail' 8onl1l9, slightly calc, pOOl' 
po....i t.y, ,I'AU ..,.81' to h.. ..CODdaa:y owqrawtha, 
D. 

UIO-1'70S...., dlu-.., ndd1tlh blVlm, and .an~ton..., HS. 

U70..1I1O 	 8apla .., with ...Ity a11t:atoa. pndOlllillan.t, MS. 

luo-ino 	 ....1e .., with ..ndllt.ll 1Ac::nM1A, to 30', NS. 

_~_____?_ .77 
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Hydro 10. 	 31 0163 

Superior 011 Compmy, 44-15 Pateraen 

C SB SE S.ctiem 15, T 7 S, R 1 B 

Pall Ri...r CoUD~y, South Dako~a 

Paqa • 


1"0-1700 Suple &A, with uncJlltone 1non..1n9 to 3Ot, 
wi th minor anhydrite, NS • 

1700-1710 SUiple aa, with amcJlltone incnui.n9 to 30\, 
with minor anhydrite, HS. 

1710-1720 Salpl. &A, with amdlltone incnui.n9 ~o 30', 
with minor anhydrite, HS. 

1720-1730 '0' Anhydrite, wbi.te, OXY8ulline with all~y abal., 
nddi..n bzawn mel llinor aanc18tone, HS. 

1730-17.0 Sample aa, HS. 

17.0-1750 Dolollii.te, whU. to pi., denII., with anhydrite .., HS. 

1750-1760 Dolomite, white to pink to gray, elena., with anhyeld.te 
&A, HS. 

1760-1770 S_ely dltatane, nclcli.n bZ'Olft\, calc, with II1nor 
anhydrite, HS. 

1770-1710 Sanely dltatone, neldillh bZ'Olft\, calc, with llinor 
anhydrite, HS. 

1710-1790 	 S_ely aUtatone, nddi.ab bZ'Olft\, calc, with ainor 
a ..dllt.oae, white to pinJt, tiM grained, anplar, well 
aoZ'teel, poor poroai~y mbyelrite ce.nt, HS. 

1790-1100 smely alltatone Del a __tone aa, with anhydrite, HS. 

1100-1110 Shale, nddiah bZ'Olft\ with ai1~atone mel anhydrite 
aa, HS. 

1810-1120 Li..ton., IIIOttl.4 gray, elena., with l1tl\oloCJY aa, HS. 

1120-1130 Lt..atea., lIIO~tleel 9ray, den.. , with l1th01OCJY &a, HS. 

1130-1'.0 Sha1y aUtatone, nd41eh bzown, aUghtly calc, with 
U .•atea. anel anhydri te &A, HS. 

1140-1150 Saraple &a, HS. 

1150-1160 Sample &A, with ainor white amc18toaa, fine 9rainad, 
poor poZ'Oa1ty, HS. 

1IaG-1I70 Lt..atea. &A, with ahaly dltatcae mel mbydrite aa , HS. 

1170-1110 Li.atone aa, with lIhaly aUtataae md Mhydrite &a, HS. 

1I80-1ltO Li..ton. &A, with lIhaly aU~atoDe mel anhydrite aa, .S. 

lIto-UOO 	 'haly dltataae incnuin9 in proportion to liNatone 
anel anhydrite with II1nor a_dlltoa., whlte very fine 
gZ'a1ae4, _gular, no poaoaity, graina an anhydrite 
.nc...d, liS. 

ltOO-1tlO Sample &A, HS. 

1UO-lt20 Shaly aUtU•• to aUtI pal., I'8cldbh bZ'CIIWD, aoft 
OalC, and uhy~lte, wb te, 9&,"ulU wi.th _no&' 11_
atone, piAk, ....., MS. 

1UO-lt-30 '01 Shaly aUt.toa. &a, 30' anhyelrite aa, lOt 11_
.tODe aa, HI. 
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1130-1140 Sample aa, HS. 


1140-1150 . SUty sbale, red41sb brown, sl19htly calc, soft 

witb II1nor anhydrite, HI. 


1150-1160 Silty sbale, reddisb b~, sliqhtly oalc, soft 

with II1nor anhydrite and sancltltca., white, wry 

fine qrain.d, non-calc, t1qbt, HS. 

1160-1970 . Silty.hale and aLnor ahyddte u, no ean4lltona, HS. 

1174 Lost circulation - Ho sample 1970-1980. 

1910-11'0 75t caw, 25t ..nple aa, HS. 

lItO-2000 7St oaw, 2St supl. ·u, MS. 

2000-2010 7St caw, 25' ..llIple aa, HI. 

2010-2020 30t oaw and s11 \:y shal., recSd18h bl'OWft, non-calc, 
soft wlth ainor anbydrite and 1t..stone, HI~ 


2020-2030 Suple aa, wlth sancltltoDe, pink, fine to very fina 

9Z'ained, sub-lInqu1u, fair sortinq do1olli.te oe..a.t, 

poor porodty, HS. 


2030-2040 8andlltoDe aa, )18. 


2040-2050 san4lltcme aa, .xcept wry fiu to _41wa qrained 

sub-zo\lftded poor sortinq, poor pGl'Oalty, HI. 

2050-2060 landll~ aa. 

2060-2070 AabydJ:'ite, whit., with ainor dolCllite, pink and qray, 
dens. and sa4lltDna aa, with on. chip sbaly sUtstone, 
red, slightly oalc, hard, HS. 

2070-20'0 SUIP1. aa, with 10' dlbtiOna u, HS. 

2010-2010 'Plpl. aa, with 10\ silt.tone aa, HS. 

20'0-2100 Anhydrite and l1..atiOu &&, HS. 

2100-2110 	 Anhydrite ad U ••tGD. &&, with smdlltone white to 

1awndllr, wry fine to fin. qralned, poor IIOrtinq, 

aUqbtly ca10 to non-oalo, MS. 


2110-2120 	 Do1o_te, ta to qray, ...., anhydrite, white, 
. ozy.tall1n., shale, red, 80ft, s.cI8tGDe white to 
1.vander, wry fin. to fine 9Z'a1Aed, poor sartinq, 
sUqbtly calo to non-ouc, tltht, MS. 

2120-2130 	 lanple u, with s.4IItone white, wry fin. to fine 
9Z'a1A.d, fair sartinq, I'OUDdIId, .Utbt .U.r.Msoenoa, 
fair pol'O.ity, III. 

2130-2140 Dololllite ad shale aa, with white aandstone aa, MS. 


2140-2150 lDoreulnq wbite .anuma. witb .hal. aa, HI. 


2150-U60 Sbale H, with do1olli.te aa and deoruainq ..n4lltofte 

&&, with IIinor black ahale, soft, aU_tly calc, HS. 

UfO-2170 IUlPle aa, with lAcreuinq b1aoJc .hal. and l1...tone, MS. 

2170-2175 • ...,1. u, 	HS. 

2175-2221 Core 11, ... detai1.d deaodpUon. 

2221-2214 Con '2, ... detail.d de.oription. 


_tal Deptb 2214'. 
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Hydro 104 330183 

The Superior Oil Company. #44-15 Peterson 

C BE 88 Section 15, '1' 7 S, R 1 B 

Fall River County, South Dakota 


CORE .1 2175-2221 Cored 46 feet, Recovered 44 feet. 

2175-76 Dolomite, black, finely crystalline, tight, HS. 

2176-77 Anhydrite and dolaaite, mottled light and dark 
gray, coarsely cryatalline, tight, HS. 

2177-78 Anbydrite, light to dark gr~, tight, HS. 

2178-79 ~drit., aa, with reddish-brown dolomite mottling,
tight, BS. 

2119-80 Dolomite, light gr~, finely crystalline with ~nor 
clear anhydrite crystals and black abale mottling. 
NS. 

2180-81 Dolomite, light gray, denae. mottled with clear 
anhydrite and red spots, n. Some of the anhydrite 
has the CUrved shape of shell fr~nt8. 

2181-82 Sample &a, NS. 

2182-83 Sandstone, gr~, very fine-grained, eubrounded, 
dolaaitic and anhydritic cement, hard and tight, NB. 

2183-84 S_ple aa, NS. 

2184-85 Anbydrite,mottled white and gray, tight, NS. 

2185-86 Shale, dark gray, anhydritic, liS. 

2186-87 Anbydrite, gr~, very finely crystalline, dolomitiC 
and very silt.y, )18. • 

21B7-8e Anhydr.1te, light graY, sandy. very fine grained, lIS. 

2188-B9 Sandstone, light gr~, very fine to mediUlll-grained,
poorly aortad. dolomitic and anbydritic, tight, HS. 

Sandstone, light gray, very fine to I118diUIII-grained, 
poorly .ortad, dolomitic and anhydritic, tight, HB. 

2190-91 Sanastone, light gray, vezy fine to m.ediUlll-grained, 
poorly sorted, dolomitic and anhydritic, tight, NB • 

2191-92 . Bandstone, light gra,y, vezy fine to l118diUIII-grained, 
poorly &Crt.d, dolomitic and anhYdritiC, tight, lIS. 

2192-93 Sanaatone. light gray. very fine to f1ne-grained, 
anhydritiC ca.ent. tight, 88 • 

2193-94 . An}Wdrit1c. gr~ with Whlte dolomite mottl1ng. t.ight, 
D. 

2194-95 Anltfdrite, gray and White mottled, 88. 

2195-96 An}Wdrita. gr~ and White mottled, lIS. 

2196-97 ~drlt., gr~ and White mottled, HI. 

Dewey-Burdock TR 
December 2013

 
2.2-B-234

 
Appendix 2.2-B



.. 
". 

34 of 63 

superior. H4-15 PeterlSon 

Care 11 

Page 2 


2197-98 A~it•• gray and White mottled, HS. 


2198-99 Anhrdrite. gray and White mottled. NS. 


2199-2200 ~ite, gray and White mottled, NS. 


2200-01 Anl\Ydrite, gray and White mottled, NS. 


2201-02 An~drite, gray and White mottled, HS. 


2202-03 A.nlWdrite, aa, mottled with reddish-brown dolomite, 

tight, HS. 

2203-04 sample D. HS. 

2204-05 S~le 1Ul. NS. 

2205-06 Anl\Ydrite, IIOttled light and dark gz:ay. as. 

2206-07 ~l.te, mottled light and duk gray. NS. 

2207-08 ~ite, aottled light and dark gray. with minor 
d010.ite, NB. 

2208-09 A.nlWdrite. IIOttled light and duk gray and black. 
wUh ainor dolomite. as. 

2209-10 AnlWdrlte, D, with ~-:J.nah tan dolOMite layers, 
no dip. tight, NS. 

2210-11 -DOlClillte, gray, finely cxystalll.ne, with veinlets of 
black anl\Ydrite, tight, d. 

2211-12 Thin l-.1nae of black anhYdrite and light gray sandy 
-dolo.ite, tight. d. 

2212-13 Sandstone. black. very fine-grained, with anhydrite 
. c ..nt, t1ght, NI. 

2213-14 A.nlWdrlte, mottled 1~ht and dark gray w.1th tan 
dolOillte mottling, HS. 

2214-15 OOlClllite, tan to l1ght 9x-ay. mottled with <!ax-k gray 
~drite. tight, d. 

2215-16 Black shale,anhydrlt1c with gray anJwdrite 1aa1nae,... 
2216-17 	 Black aha1e, ~drlUC. NS. 

2211-19 	 Dolo.ite. light gray, very finely cxystalline, very 
sandy, very fine to f1ne-grained. HS. 

2218-19 	 Sandatone. li.ght gray. very fiDe to IdCIlwa-grained. 
.u'ba:ouncled, fair sorting, dolOM.1te c_ent. tight. HI. 
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Hyd",104 	 350#63 

'!'he Superior Oil COI\'IP&ny, 144-15 Peterson 

C SB SB Section 15, T 7 S, RIB 

Fall River County, South Dakota 


COlUj f2 2221-2264 C0Q!4 43 felt. Racgyere4 43 feet. 

2221-22 	 Sandstone, gray, ve:ry fine to mecUum-grained, 8I.ib

Z'OUDded, fair sorting, dola.itic and anh¥drltlc 


'c__t, tlqht, n. 

2222-23 Sandstone, dark gray, ve:ry fine to fine-qrained, good 
sorting, anlWdritic cement, tight, •• 

2223-24 	 Anhydrite, mottled gray, HS. 

2224-25 	 Anhydrite, mottled qray, H8. 

2225-26 	 Anhydrite. motUed gray, H8. 

2226-27 	 Anhydrite, mottled gll:ay, H8. 

2227-28 	 Anhydrite. mottled gray, n. 
2228-29 	 Anhydrite, mottled gray. lIS • 

2229-30 	 Anhydrite, IIlOttled qray, n. 
2230-31 	 Anhydrite, mottled gray, RS. 

2231-32 	 Anhydrite, JIlOt.tled gray, n. 
2232-33 	 Anhydrite, mottled gray. R8. 

2233-34 	 Dolaa.lte, gray, dense with apota of anb,ydrltei , 
yellow fluore.eence 1n haJ.rl1ne fracture., ve:ry alight 
and very dow cut with acetone. Strong sulfur odor. 

2234-35 DolOlllite, aa, t.lght# H8. SUlfw:' odor. 

2235-36 Dolaait.e, .... tight with increasing amount of anhY
drite••• 

2236-37 AnhYdrite, gray, denae, n. 

2237-38 Dolomite ~ &nl\Ydrlte, qray. v8:ry finely CJ:Ystalline, 
ve:ry .andy. fine to very fine grains, alight porosity, 
118. 

2238-39 Bandatone. fine to mediua-gra1nec2. rounded to sub
rounded. fair sorting. dolaaitic and ~dritic 
ClaMIDt. Trace of poroalty. 118. 

2239-40 ADb,ydrlte. gray, ve:ry NnClY. tight. liS. 

2240-41 Anhydrite. gray. ve:ry sandy. tight, H8. 

22011-42 AnhydrUe. gray. v8:ry andy. tight, lIS. 

2242-43 Anhydr.1te, gray, very sandY, tight, n. 

2243-44 8andlltone, gray, v8:ry fine to f.f.ne-qn1ned, aub
rOlUlded. fair sorting, dolaaitic and ~dr1tic 
c.aent, ,tight, n. 
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2244-45 

2245-46 

2246-47 

2247-48 

2248-49 

2249-50 

;U50-51 

2251-52 

2252-53 

2254-55 

2255-56 

2256-57 

2257-59 

2258-59 

2259-60 

2260-61 

2261-62 

2262-63 

2263-64 

Sandatone, aa, tight, HS. 

8an4atone, gray, fine to mediUlll-gra1ned, anl\YdX'itic 

ceaent, t1qht, liS. 


~drite, black, Silty, tight, N8. 


ABh¥4rite. black, ailty, tight, HS. 


An~r1te, gray, dolomitiC, tight, HS. 


Sandatone, gray, very fine to fina-grained, sub

rounded, 'anhy4r1t1c cement. tight. HS. 

8&ndatone. gray, very fine to f1ne-gra1ned. aub
rounded, anhydritic caaent. t1qht, HS. 

Sandstone, gray, very fine to f1ne-grained, sub
rounded, an'tW'4rit1c cement, tight, HS. 

Sandst.one, gray, very fine to fine-grained, aub
rounded. an'tW'4r1t1c <:-...t, tight. lf8. 

Sanastone, gray. very fine to f1ne-grained, sub
rounded. anhydritic cement. aUght porosity, liS. 

Anhydrite, mottled gray, deNIe, with str_ks of 

tan dolaaite and very !ine--gra1ned pyrite, tight, HS. 


~rite. mot.tled gray, dense with atr_ka of tan 

dolam1te, tight, liS. 


S..,le &a, lIS. 


Saq»le &Il. HS. 


Sample &a, NS_ 


Dolca1te, light gray, denaa, t.1ght, lIS. 


Dolcaite, light gray. denae, tigllt with small spots 

of anl\ydrite, lIS. 


Sample loa, lIS. 


Sample all. with ainor spots of very f1ne1y crystalline 

pyrite, lIS. 

...,1_ aa, lIS. 
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Hydn>104 	 311of63 

t. DM. 011 .. 0 .. _ 
FORM 7 

~------.--------

PLUGGING RECORD
.<1<1_Ope..",. 

The SupeZ'ioI' Oil Compa.ny 	 P. C. Box 200, Casper, Wyomin~ 
Non.. of LuM 	 / Well No. d Fleld.to Ke....oiI' 

Peterson 1 	 (1)1I-11 ) Wildcat 

.----- . 
 .-~-_____c_,_-

t..M&UoI\ of w.u 	 :Seoc-TwrrR." or B)«k " Sun.)' CHllnf), 

____f>~O~_rSL f; 660_'_fE-:-:'_L:--C_S.E---,-S_E_l_5_-_7-::S-_1_E__.....,- ______________ _ ___ .. ______ral1_..':.~~,H' 
Appflc.&lon to driU uu. ....u w•• atcd I Jib 'hili Wf!U e-\'-I'f j cnataC'~ u( weU at (:Oftlplflton Hnlual produc-tioftl: 

In n_me ot ptod\l('H lOil 01'" n_ on ibbl./c1ay) _1_ G.-'S'~~.~/da.._Y' ! 

__!he Supedor Oil Co--, _______ No .. _____ _ Yes 
n.... pi".....: i To~1 deptb -I .. 'Am;;U"' w,;jl;~!'" when plu......: 

j
. I on .bbls/daYJ (jas (l\('Jo',dlaYi W;Ht'f t bhl;o;;. day)

:-larch 5. 1965 2264' __.___ . _L 
~aJUe of t'~h tormauoa eontai ..:--- '·-;:,:;'14 ~;nt *,'·-~:h-f;rm.tkm I:lt-Pth. Jnten'RI ~,f paeh rormatloft ':;'I.£l", kind k d(·JHh of plUM'" uAA!d 
ina: oft or .... IIldlUte WbStb : lntlu',lue jtUIl;'" ~~tll.t't:',lt< ~".!tnt"nt~"". 
fu,'re..Uon QPUl to wlfU·bore at jl'1'II1Jt ;Ht<l)lJut l,'n\('ntI 
unw ur piu",_ 

I 
j-
I 

SiAe ptpe -I i~t'in ••11 (lto'I" Puttf!d out (,.:r, Ltthlii,'wrn'itt. I r..'1~".·d.P1h.'.".. "1 
e.-5/S" '_ 'l7J.____..Jlone __!__9'U___ I~n:'~~~t".;,~;-O~_ Gl,lide..sh.oe@97J..float"ollar::J 

. I n~"t '\<.d of part 

! --____~ 	 1_?~7 & basket (l 688'.---t-
1-=,~~ I 


'\':1'. ,,-,'11 61k11 wU-h mud"lIden '''~'d:-~O ~ ~I.ti;ns~ I' ll'lfH,'tftt, 111't"I"I'><\ (UrmatliJn '·{>nt.unu:J(' :"r\'!h '.'.af, r 


Yes 9$1. Sundance Sd. 

~~ j',ilt~jL~~:~; t~I~~~~rj~~~r~~n;:.',:nJ"~.=.:,,:.:r-' ~~~~j=~r':·l:' l::')i~~~~ .~;t~/,,~~~j·in~~:; ~~;-r;ld:I~=~'l ~·I~1t;'}:'~~;·"';~;!}~I·.~;,H::'~~'1 ~~';~:,i.ll: 

l< ". ' ••n 'n ( .~. II" neo,. authorlzlq rompl.lton of It::'".~t ........".1'1' ,~"Il :md a,!:", t<lf.l! {" "$$tlfniP fuJi U.bUn} lnr dny :<:;I"""I,WI1I piulo!

.:mK wh:< h ml«ht tw requlr...,q, 

Mr. Earl J. Cox of the State Geological Survey supervised the plu~ging operations. 

This well was plugged t abandoned in the lo1lowing manner: 

Plug 11 - Equalized through opeD end DP 25 sx reg. cmt. from 1970' to 1920' 

Plug #2 - Equalized through open end DP 35 sx reg. cmt. from 1715' to 1645' 

Plug #3 - Equalized through open end DP 30 sx reg. cmt. w/2% CaCl2 from 1020' to 1SC' 

Removed csg. head & capped well as requested hy land owner in attached letter. 

The pits have been fenced and the loc'ltion will be cleaned f; leveled when the pits dry up. 


l'SF. REVERSt: SIDE FOR .nDITroN 1. 

E...·u.o<I thIs tho .18th"., at ___ ._Mar.ch. 

DO NOT WlUTE SEWW THIS LINE 
~!/ - (':- ~ 

nate" . 
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Hydro 10 4 40cf8S 

S. Oak. OU IY (j... Pnanl 
~_.~~_.__~~_~_________._.__________________ ,_______.__ --,_-::=:...;4 

FARM on l..E4SE NAME
WC:LL CO~ll·I.ETIOS' OR R£COMPLETION 


REPORT AND LOG 
 Peterson 

'I'H'I'; 1)1-" ,",1.III'I.t·.TWX 1 (,,4-15) 


=(Jli Wei! o Gas Well 


::: );.:\V We:;;:] Work-OvcrO Decpl'n 0 Plug Back D same ZoneD Di1f 1.one 

':";.c Suo,"r::'or 01::. Company 

? c.~ :,ox_~~90. j::...s2er .. liY9min&...-.-;-,---,--___________ 
,;n f~t front n~are.t UnH of ~UOft or ~.I ...wtvlaloft wMnt ~b,*). 

000 I .-:,;.. £. b60' FEL Sec. is. 

660' rs~ & 660' F£L Sec. 15 Fall River 

OAT1-; IS£U};D ltATO: Ig''11F.D I I'RF.VtOOIi pt:nilllT NO 
2-18-65 

{":1.i'.\'. f'A~I'\.;.IU:'\11 
jo"U~i': 

PRODUCTION 

"'\ r;·; 1'1i.:-.T PUOj)l:l'TIOX Pii.OntCISG )IETIlOIl U"lowlntc' • ... un. ~".-41... lJpt 0( pump I IW";Ll. ~TATU~( Prod ur l'hm .n' 

. I 
-:I.\Ti.~·Oj.~{I:;;~i.--f'IH-;ll.~~~I-:..,'fl;i)·. (.I'(·)K..;-S'Z}':IPt{i~)f;j-..,.lOS--OjL:---~iGi8.~lwATER* iibT":;-",-fj.-lt)IL QnAVlT,~=APl7('(ww 

",.'Ott T.:ST ' I 

i ---.L " I I 
. 

i':::;I\\;-'7s1~i-ll-:'\l;.-1.Hi:~l·~U.;;. i;i\.,TSG-PiiI;i;i"UiU.~-ICAU.I,'.i"fll!b---·I-OIt.... BbI&. I QM. il«-.,,----;wATF.R:-ObJ':"& ~':GAS:cuL-u'ATfo.. 
• 14.IlQVU. h.ATE ! 

, ------+ I : 

- J)"l;'-;(i;-I~;fl.)·x-(}i-· -,;,\-S- lS,)JJ':-us;a forf~i. v.~e:k-:t-- ----------- - ~-----, --Tt8f'WITNES8.fnfsy---········---

__ S~: C::._":<2 iloa::-;;; (3) wll copy all attachments. 
S.a.e Geo~ogist (1) w/2 copies all attachments. 

Dewey-Burdock TR 
December 2013
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llUTR UC'TlONS 

8 	 := '='~"n! ~\'I:''=''':-:::'\:'f:...-=.-.:r..=..::*t.~ ::ru:.=:.'I~•..=."~,,:::!t.~...~...:~..:.:'-.....-. 
:;..r: - ..... tho.- ..... ..-.,. - 10 -:=:- ...... II IU ~ ...Q."", J-.II.!~ _I...... - .-alIn -. -1l.d_U",... ~="-""1..-.- -to hoft.... '" III. _rot ......... IIr .pPIIIO"'" ......... 10.... - ..... -_.- - , .........
......14 .. 	 

~ ~ ~:JI lido _U ...... __, drllloOl. __ u.. 1__ ..... __ -' '" ...~1l __ w_ .... "",.. !lot Ioc:a_ at tho ....... at u.._ 
-" ;'".~=....~~... __ ......... I._II._ •..,_._ .. II\1O_ .. _ .1II.f__ It __ I' __~,~~ 


'15 

·_wIIlcIo_._._...... ,_ .... ""'.............., .. MpdI_...._-'-I1I 
__ ... - __ .. _ .._ 
1rUl.. _llo __ ...........~__....... _.no<-~~....."' .. IIIc ____............ ~ .. I..'-It. ..."'k
:::''"'l:l:) - _<I) (11_'''' y", - ._1Il1111 _ - ....__~ _ on thIa 1- to< -- ......"""1 I_I 10 ""_1 
__.... A_ ~ _ .... !Nt _11 ...... _ lilt dlla'lo of ...,. ....IIpa. ...... _ """ <he Ioc_., tho a--.r ..... 
1'IIII • .....-"'tllll_wlth~.CI1_O"-............ . 

~ ar WA,.. _ ARD JrOII.oolDClIIIICIAL em. 011. GAIl _u 	 GlIIIIUICIC IUJIlCI:RS .. 	 'T 
,_ If -. _ !!I!!!I!!!!!!!! *,IIA !I!!oW ____ .... I!'I!! _ ...... for -- .... __) 

'DlI:Pnl ,'1'0 ftlP I DIIPni TO :ICI1"I'OJI I COIITlDft$; 
~-- '--"-I- lIV11ll ~YD1'''_DD'nlI~VDT.! ~ ....n:,Dr_ NAn ~~~ar. 

Dakota 185'
wkot. Se!.. 371 1425 30 labls. vtr.lhzo. 	 anit.ilcota-'•SutwSanc:. Sd. 771 	 i05 25 lIbla. wtr./lIl'. tIoi-rbon li'l'
"1. Sund&nce Sci. ~66 ioo7 15 lIbla. vtr./bl'. 	 S\mdaac:. no' 

SIIZI4ue. SQ. '171' 
iM!lIIMbht& 1518') 
Opecha 1557' 
MillMl.usa 16'1S' 
..4 Karleer 2101' 

... 
e 	 - .. 
f 	 -

I- i.I • 
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CORRESPONDENCE 


Dewey-Burdock TR 
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"11'1,.-,... 11_ '~~''-~'':;;I~'''C' ". "' .... , " .....:, ..._......- iJ i i 
Hydro 104 

430163 Iio' . 

~.. 
IIC',NC, t:lNrI'" UN'VW".'TY 0". .OUTH /JANOTA CAM,.UII. ':~~t! 
VIC"MIL."ION• • 7'0••• JIIWONIC •••-••'" 

WIC.TI"N "'IICL.D O"'''''CI• .0. erAY ."''''''Ner••ICL.L.IC I'OUIfCHIC• 
• 0)( "". ."",.,." "HONIC .....~/., 

W•• tara Piald Ofl1ca 
()etob.r 12, 1966 

Mr. ~.11. J. Tiptan

A.,i.t.at St.te G.oloti.t 

St.t. Geolo,lc.l Sur••,
Va••lllion. South O.kot, 

D.... Tlp: 

In ,01al throu,h ., ftla., I lind th.t ., racord••how the 
lollowla, 011 t •• t. h.....at .11 r.qui.....t •••d C.D .o. be 
... l ••••d 11'0. boad co.er.,•• 

Suparior -I P.~ar.o. (&&-1&)
,.11 al.er COUftt,. South O.kot. 

Guif -I D.hlk. 
Jo80. Count,. South O.kot. 

Gult -I S.ad,
Jon•• Count,_ South D.k.t. 


'/ Gult -I .0U.stat. 

. ~n Cou.t't Sou'li D.,.t•• 

SiDearel" 

~L~ 
1..1 Cox 
Sealor Geo10,11t 


EC:rk 


OUIIICAII .I, ...., .. _ ....... ".T ....... 'AIIL". cox
_CftIIt a. l1'an .......T 
 ......,..., I1'ATI ....OIIIIT .'_.......1
........... .....LIGII MLLI ,QUK", 


Dewey-Burdock TR 
December 2013
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44 of 83 

SCIENCE CENTER. UNIVERIIITY OF IIOUTN DAItOTA CAM"UII. 
VERMILLION. 1170••• PHONE ••.",-.",.",71 

W""TE"N FIELD OFFICE, 1011 CPAY IIU1LDINCP. IIELLE FOUIH:HIE, 
BOX 1117. 1177/7. PHONE .....!Jlltl 

We. tern Field Office 

September 29. 1966 


01'. DaDCln McGrogor
Stlto Geologist
Stlto Geoiogicil Sarye,
Vermillion, South Dlkotl 

fte: Superior #1 Peter.on (44-15)
S£5E-I5-1S-1£ 
Fall Riyer Count" 
POI'81lt No. 382 

South Dakotl 

I hlye receiYed I cop, of the RELEASE, 'ignod b, Frl.ci. 
'etor.oD, IDd tho lettor .howing two copies of the RELEASE hi' 
beon .ent 'OU b, Sup~rior 011 Ca.pln,. 

M, record••h.- III roquired ' ..ple., log. aad record. 
hlye beon roceiyed b, ,OUI' office. The RE~Et co.,lete. all 
requiro.ontl lad 1t 1. roco..endod tho bond coyel'ing this 
loeltion bo t.r.inltod. 

S1ncerol't 

~~ 

Earl Cox 
£u,luool'iog-,otrolo.. Goolog1.t 

tCut 

DUNCAN .........IIOR ""'UN ... TIPTOIII !A!IIL .I. COX 
IMMCTCIIIt ANO ITATI!: 'tOLoetST AIIISTAItT STAn: IIOLoetlf SlNIOA IIOLOetST 

W!IIMIt.LIOtI VUMIl.LIOM BELLE "GUilleN! 

Dewey-Burdock TR 
December 2013
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HydIoI04 450163 

THE SUPERIOR OIL COMPANY 
SUPERIOR 8UILDING S£p 28196tJ 

P. O. BOX 200 

CASPEA, WYOMING 8aSOI 

September 26, 1966 

State Geological 8urfty 
Science Center 
-University of South Dakota CaMPUS 
Verlll11ion, South Dakota 

Re, 	 Peterson No. 1 (114-15) 
C SE SE Sec. 15-78-1£ 
Fall River Co., South Dakota 
Permit No. 382 

Gentle..: 

Attached are two (2) copte. of a letter agreell8llt executed 
by Hr. Francis A. Peterson releasing ua fraa all surface dauges in 
connecticm with the drilling of the above referenced well. 

We shall appreciate your approval of our abandOOllent of this 
l.ocatloa and the attendant rtI.leaae frQll bond requa.ent. 

Very 	truly yours t 

JPDun 

Attached 

cc "/attach.1 	 Mr. Earl Cox 
South Dakota Geoloaical Su1"'ley 
Weatem Field Office 
Belle Fourche, South Dakota 

Dewey-Burdock TR 
December 2013
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THE SUPERIOR. OIL COMP..ANY ___R~T 

SUPERIOR BUILOING JC,- ____ 
P. O. BOX 200 EJW ___ 

CASPER, WYOMING 82601 

September 20. 1966 
fILE .. 


THE SUPE,·.i:..:i( OIL 
COMPANY 

SEP 2 61966 

LANO DEPARTMENT 
eil\. PER, ....:YG;.~ING 

Hr. Francis A. Peterson 
Edgemont. South Dakota 

Re: Peterson # I (/¥+ooo IS) 
C SE SE 1S-7S-1E 
Fall River County, South Dakota 
Permit #382 

Dea.r Hr. Peterson: 

Reference Is made to Assignment and Agreement dated Karch 16. 1965 whereby 
we assigned to you the well in the Sf SE '5-75-IE and you assumed the 
responsibility for the well. 

Regarding the reserve mud pit used In connection with said well, you have 
infonmed us that you wish to use It for a reservoir and will take it over, 
relieving us of any further clean up work or COncern about surface damages 
of any kind arlsrng out of the drilling of the well mentioned above. 

If you agree with the foregoing. plaase sign in the space provided below 
and return one copy of this letter to us In the enclosed self-eddres.ed 
envelope. 

Very truly yours, 

THE SUPERIOR OIL COMPANY 

RST/b 
ene. 

«~ \~-
R. 5. Troost 
Di$trict Landman 

ACCEPTED AND AGREED TO >L 

~<l= OAY OF~;£;'.(~A~t;.~ ~~ 

FRANCIS A. PETERSON 

Dewey-Burdock TR 
December 2013
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Sfp f 470f63 

" 1966 
SCIENCE CENTER. UNIVERSITY OF SOUTH DAKOTA CAMPUS. 
VERMILLION, ts'7069, PHONE 624-44'71 

WESTERN FIELD OFFICE. 208 GAY BUILDING. BELLE FOURCHE, 
BOX 187', !!J7'7'I7'. PHONE 892-.3121 

Western Field Office 

Soptember 12, 196(. 


~lr. Robert 5ehoon 

Geologist 

State Geological Survey 

Vermillion, South Dakota 


Dear Bob: 

Would you check the file on the ~J!~.r.iOl!.-_#l fe.Urson, in 
Fell River County, and see if Superior has sent us a copy of 
the RElEASE, 5 igned by the land owner. 

Sincerely,
( -: 

, 	 f 
...if ~ 1\ 

Earl Cox 
Engineerin9-Petroleun. Geologist 

EC:rli. 

I
e .. 	 /. , 

"f~, / /, 	r, ) " I ,• ,t", i Il .... • 
! I 

r-i 	 _/' 
,/ 

./ 

J / " •;' ) J ,r;).",) c tl ; ~'}.t... /' .~li / ,~t ('~~~ 

,/ 

, ' 

f. ~ . 
" I (~~~ 

DUNCAN J.McGR£GOA MEALIN J. TIPTON EARL J, cox 
DIRECTOR AND STATE GEOLOGIST ASSISTANT STATE GEOLOGIST SENlOA GEOLOGIST 

VERMILLION VERMILLION BELLE FOURCHE 

Dewey-Burdock TR 
December 2013
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We.tern Pield Oflice 

Oct.oher 29, 1968 


Mr. J. r. [Iujke 
~u(l.rior 011 Car-en, 
1-'. D. 80x 100 
C8.~er, .,"la9 

.e: , • ...-.. 101' "1 P.... rr.." <44-15)
ft8£-14-1S ..1£ \ 
,.11 Ii lYer COQa"" 
r ... aitNo. 382 

So. Oek...e 

Theak ,OQ for ,." Octoher 21 lelLer. A rele••e fro. Mr. 
reterson .11 J ae.'~ll r.qQirea.nl•.~oY...h~, c 'e08i09 D).I of t.he 
eboye locaUon. It ac~ft' 01 tbe ..er........nt. t.o ae. i L will 
."1. adi te hOI,d t.ermlneUo". ; 

EC ••1I'l 

Dewey-Burdock TR 
December 2013
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HydroID4 48 of 83 

,,)' ) \ 

.e.tern field Oflie I 
Oct.ober 7, 1965 

Mr. J. P. DuJka 
SUlarior 011 C_I-a.y 
p. O. 80" 200 
en},.,r, \1,0Inia, 

Ill: Su,.erl~r #1 teUrtion (44-16) 
SE~&...lf-7S-1P;
'atl R~Y.r C~U.t1. So. Dako~. 
Permit iN•• :382 

near lir.. DujR' 

I +t&1ted t h , above loeeUon !:l~.vt••b.~ 2 and found that tbe 
.eUtwuu' yaly', "a' 9"aD end W.'" WaJ 'D1lQ~n, 1nC.o the aue lit. 

". lOU plio t.o '111 dlO pit. .'ter it. ~r1o. u~ t ,ou aa, wiatt 
I.••optICt. Lbe 1........r aDd haYe hla eit.htjr cIa., the 'Valv, or 
df"e.. , the wa.te, ••.H wl1-1 no' Ollto, Lhe pH,. 

Sioo.... l,. 

~~ 

SU}"'Cox J 

tn9i.I.'i.,~,.trolo.. Cool091a' 

ECa-. 

" 

Dewey-Burdock TR 
December 2013
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Hydro 104 50 of 63 

July 13, 1965 

Mr. lart Cox 
Sta. Geologtoel Survwy 
P. O. lox 117 
leU. Pourahe, South Dakota 57717 

Deer Earl: 

I ell eaatoa1A9 the electrtc 109 end d.t 1IlcluattOll le..,.,109 
OIl the 8uperSor '.tenoa.l (44-1S) well III PaU II.. County,
and oemon oop1e. of the IIOOUt report. thet lob 80b00n turned 
1D la.t weele.. 

8hacerely )'OUtI, 

fa_ J. MaDonouvh 
Senior SteDQ9l'apher 

Dewey-Burdock TR 
December 2013
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Hy<fro 104 510'63 

'AY 	 j j l%~ 
.OUTH DAI(O'l'A 

S**~.e.~~~ 
iliAD OIPftCll IlUlLDlRO 

PIERRE. SOUTH DAKOTA 

Mr, rrancl~ ~. P~tors~~ 


F:"iG'. "'t"0!"1t., ~~uth t::"ll <'It? ~7"'3t! 


ReI 	 Super 1.', l' *,'1. P€'t"r~')T> ('k-.l.~) 
8r~ ~F~ lS-7~-1! 
:r+'811 liveI t:!'''''ttqt':, ':.r..;. 
Fl!!rr'l \1: ;fa. ,W ~ 

Deat Mr. P~terson: 

Tn I:' 'lll1ch as t!!C" t"~qujrementF. f~t c':mitl",~:·tiIl4 Y0U£ 

)il teRt well tn n water '/ell h~v' ~Aen ~nn~, aA ~Qe~tfi~ti 
'JY !::he Stat... ('eo:t~Sical !'urvt?y. t"" /V,!::p": :'i'''''''lr.~C~ "!-:>m
"Idssior herllby alt1rm!1'le" J\'r.i.ldi~ei)'l ,~.: tl:E' INf"ll lHi ail 

., atf~r WAll. 

,
ff • .' , 

" r,'lj: '; 

,~'C/BMJhw 
.... ~: v"CJ:. nunc,~r. ·..I•.~Gl.@.Jl)-f·i :)t:.~t.e f t' )t.~:-';l ,t, fJ','J-rr !.:l.:~\/:;' .1. 

~l~. Earl (")X, Hel1..t'! F.)\':"~'i.~. ',.li. 
Oil Rnd r;<'~j n,)al~~l, ~;,"~j'rt!, ;: oc;. 

Dewey-Burdock TR 
December 2013
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HydrQI04 	 52 of 83 

MAY 11 1965 

W~.tcrD Field Oflic. 
8.U. 	'ourch.,South [/,kota 

"., 10, 1966 

..... Joe Gri... 
,.; ft.'!r 	P. ....." ••• C_,••, •• 
Stete 	Off10. Buildia,
ri.rr., Sout.h Dako'. 

Re: 	 $u~.r'or -. Peter.oa (44-1~)
51 5 ••1&-15-1£ 
ralliRlvcr Co..at.,. ~out.h Dakot.. 
reflda No. 382 

D••r 	 Mr. Gri••• : 

Th. ,.ltoye 0.11 'e." i. on laDd ..Mel hI Fre..ei. I.• I·.'....... 
ne aade ....r......"t.. to c • ....,erL t.b....... to a ••,er ..11. ThO 
••11 hI. 911 f ••, of 8 6/8 1DOb &Drt••••••1D,. co.ea...d w*'h 
616 .MU 0' e...at.. Th. b••••f the , •• 1,.. ,. JUI' abov. 
the 10"" ~"'.DO' .and. l...dl.'.1,lb.1ew tbe •••d i., I 
.....t pl.,. Add"'••'l plug. were ~l.e.d .0 •• ,. , ••le'8 
'he 11...1••••e"d. 'a. the h.l•• A ihf•• iach ."'1'.1 .e1.. 
'I .t.: 	,,1••••• 'b. wellh••d .Dd wh•• I .... vl.l'•• , t.he ••11 
w•• nowl., • .,.., 10 ,pa ., Irl-sb ".Ler. 

E~l•••d I •• 1.,1.... Jr.m ~* P.t.~..a D.klnt 'ha.. eoa
••r.J.. • , t.b. 011 t.~, "f.••ot. .... w.ll b••~pr•••d. P.........•,,,.e. ,....._ 	 '.1' .D) ...b••que.'I.~l 	 Ualf111" ..1.9~i., 
thM t. 	 .l,bt. ,....,,_it'.". 

II .. be W..... r. •••ure•• C_is• .t•• ifill .....it. J.rl.ui~",j;.. 
• f "hie t.•• , .......,,,....11, ••18a•• 10 1.f.... the 011 an.. Ga • 
•••ra wi&b • eOlt .ly•., l.tl~r to t.h. State G••I.,l.'. 

f.S. 

Dewey-Burdock TR 
December 2013
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Hydro 104 	 53 of 63 

TIlE SUPERIOR OIL COMP.ANY 
SUPI!:RIOR BUILDING 

P. O. BOX 200 

CASPER. WYOMING 82802 

May 7. 1965 

State Geological Survey 
Science Center 
University of South Dakota campus 
Vemillion, South Dakota 

Re: Peterson III (44-15) 
C SE SE lS-7S-IE 
Fall River County 
South Dakota 
Pel'lllit '382 

Gentlemen: 

Attached are two copies each of the core and sample description on 
the above test. 

Today we received a copy of the transmittal letter from American 
Stratigraphic Company showing they bave sent you the samples for 
this well. As stated on the plugging record, the mud pits have been 
fenced and will be filled and leveled when they dry up. 

If you need any further infomation or reports. please let us know. 

Yours very truly. 

~Lca!P"Y 

J. P. Dujka 

RLH/jr 

cc: 	 Mr. Earl Cox 
South Dakota State Geological Survey 
Western Field Office 
Belle Fourche. South Dakota 

Dewey-Burdock TR 
December 2013
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Hydro 104 	 540163 

• 1 1965 

May 4, 1965 

State of South o.kota Geological Survey 
Science Center 
Vet:lllillion. South Dakota 

Attention: 	 Dr. Duncan McGregor 
State Geologist 

Gentlemen. 

We are shipping you today via motor freight • .-ples on the following 
well: 

J	Superior. #1 Peter.on 
15-7S-18 
Pall River County, South Dakota. 

Very truly yours, 

AHlRlCAH S1.1lATIGRAPHIC COIIPAlft' 

~m'~ 
Fred McCotter~ 
Manager 

FIt:/be 
cc: Mr. Jerry Davb, Superior OU O..,.ny, Box 200, casper. Wyoaing. 

Dewey-Burdock TR 
December 2013
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SOUTH DAKOTA 

STATE GEOLOGICAL SURVEY 
8CIDCI C::UiEB 

DUlfc.tM J. ~• ..........,. of ... DaIIaIa c:c..p. 
 .............. ~,
VJIMIII'OIf I'11:III 
...... :.I. 'I'D"rOJf... .....,1 ........, ...........,


W.".ra Fi.ld Offlc. 
1.11. 'oarcha. South 08kola 

April IS, 1965 

Mr. J. P. DaJk. 
Sap.rior 011 Coap ••, 
P.O. 80x 200 

Ca.p.r, "yo.la9 


Sup~rior -I P.'.r••n (.~-lS) 
SEIJ6S~-15-1S-1E 
F.II River Coua'7. So. o.ko'. 
r ..... u, No. 382 

0......... Oujka: 


In ch.ckl1l9 .ur Ule., at V.r.Ullon, I fino w••,Ul 

n••d two .0,11.. .ach of Lh. cor. aud •••pl. d••cripU.•• 

•• 'h. abova , ••,. T..... r••ord••hould be ••n' in wUhln 

thlrt, d.,. of c..~l.tlon 01 the i •• ,. 

B.for. the bond ••n h. r.l••••d. 'h. ri, .u., b.....oved 

fr.. the 1••a,l.o•• th....pla•••nt in .nd the ••d ~it• 

• i,h.r fill.d or • 1'.1 •••• obtained fro...... P.'.r.o•• 

Thl. 1.tLar i. "1'.1, ,. InfoI'. ,.u of tba .,atUI of our 
fU.. and '0 ••t.11_ .r r•••1r••••,.. 1, h h.pad SUII.rlor 
.tl1 ••• Ii' '0 do addt'tona1 work la Soa'h D8kot_ .nd b • 
••••r.d .t .ur fa,ar. c.op.r.tlon. 

Slncer.l" 

f!.1~ 
£81'1 Cox 
En,i•••ria9-P.,ro18•• Goologt.t 

Eea•• 

Dewey-Burdock TR 
December 2013
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Ed~••ont~, Soul~h ['akota 

MllfCh 10, 1965 


Mr. Jo. Grl... . 

Wate, ft ••ou.... Co_i••l0.l 

PI.,re, Soutb DakoL. 


fte: Superior #1 reLer.onttt-IS) 
S~!"-15-TS-l£ 
Fall lliver Coaat" So. Oak.,. 
fter.i .. NO'. 362 

n.... ttlI'. Grille. I 

I -l.b to CCUlyert. t.he abo". 011 I.e.", on ., lead, t.. 
a wate, w.ll. Th. wat.er to b....ed wl1l eo•• IroID t.he sind 
zo•• I_edletel, below tbe su,f.ce C8lino. A ce.e.t. plut
I. 1. pia••• I...dlatel, balow t.he water zone. The lower 
po,t.l•• of tbe hoi. has b ••• plU9ged accord!ng Lo .pecl
tie.'io•• 01 the Sta... Geologl••l Survey. 

Sboald ecuayer.I.Ja .J: the 011 t.e. t t.o a •• ' .....11 be 
ap." ••.•d. I. . .a t.o a........ tull .li4.billt.l fo, IB7 .ultap
••q...., Ill••,l., t.ba, al,ht. be requi".d•. 

"I.cl. A. 'a'e'.OD 
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MAR 	10 1965 
SOUTH DAKOTA 

STATE GEOLOGICAL SURVEY 
sc.,-,mCE CENTER 

DUNCAN 1. McGREGOR
UDiverslty of Soutll Dakota Campus Dhwtor and State Geol....ht 

VERMILLION S7088 
MBRLIN J. TIPTONPIaone 04-4471 Au_tant State Geol....lat 

WestfU"O Field Office 
Belle Fourche, South Dakota 

March 9, 1965 

Mr. 	 Praneia 1\. reterson 

Edgemont, South nakota 

fte: 	 Superior -I reterson(44-15) 
SE~E"-15-1S ... 1E 
Fall River County, So. [,akota 
Pored t. No. 382 

Dear WI'. reterson: 

Eaclosed is a letter and three copies made out to Mr. 
Grimes, of the Water Pe.ource Commission, st.atinl you wish 
to CODvert tbe above oil test to a water well. Pleole sigD
the orl,lnal and all coples, and returD to me in the stamped,
addr••••d envelop•• 

AI .00. a. yo. ,et tbe valve in plac., at tbe wellhead, 
plea.e Ie' •• kaow so it can be inspeoted. Ao eovelop. i. 
eoclosed tor your use. 

Sinc.rely, 

Earl Cox 
Engineerin,.Petroleum Geologi.t 

ECta. 
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Hydro ID4 	 58oU13 

Ed,.mont, South Dakota 
~areh 4, 1966 

Dr. Dunean WeGregor 
State Geologiat
Stat. Geolo,!eal Surve, 
Vermillion, South Dakota 

Re: 	 Superior #1 Pet.r,on (44-IS) 
SE!r4SEk6-1S-1S-lE 
Fall 	River County, So. Oak. 
Per.it. No. 382 

Dear 	Sir: 

The above 011 te.t on ., land i. to be plugged and 

abendoned. It i. reque.ted that the te.t be plu"ed in 

a ..nner .0 that I can ea.l1, ,0 back into 1t at a future 
date and perforate the ea. in, and ta~ the arte.ian .ater 

flow that i. behind the ca.iog. 


To be 'poclf!e, it i. roque. ted tbat ap~roval be granted 
to .eld or .cre. a cap on tbe top 01 tho .urface ca.1o, in 
place of tbe abandon..ot .arker. It i. al.o requestod that 
the ten .ack $urfac. plug not be placed. 

Should the te.t be plu,ged in tbe above .auner, I a,ree 
to a••u.e lull liability for any .ub.equent plugging that 

miGht be required. 


Sincerely, 

F. A. p.ter.on~/?
//.-.-~ 

~ cP-Y-··

Dewey-Burdock TR 
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Hydro 104 590163 .aUTH D'-ko,..- FEB 14 ,~ 

s.. " .... 1E'~ e-....... 
ftAB ............ 


PIERRE. SOUTH DAKOTA 

1Ir. W. A..., .... 

••1161.'" ..... JIIa1reU 


..... 1Ir..., ...... 

I b1mI bee ..tr.t_ tba'the ......- Oil e a 'IJ' has 

Obfled • 'ff' to Drill tor 01l SiI au OIl ,0" liIid Ji SiOt1.iIi tl II 

! • • • 

If ,ou an oCllud..zIDa Mlda. a .tel' wl1 on' of tbe abIadoDeCt oU 
weJ..l drill hole. IIpt01.Il. OCIIlaldera'lc:a. are D80••8U7 to colllplT with the 
State•• o11l1Dd ... law. !be ___DId. 011 hole aut be pI'OpeJ"lT pluaed 
1124 tbe _ter wen properq ocuUu.cted. Ul ootmlNl.Oll _* 1d.ll be at 
,our ....... !b. oon 1dll..,.". deJI-d:lnc upon tile obaraoter.lefd.o. of the 
dr1ll hola. but IIaOh con td.l.l. b. 1D. tile D81&bboztJood. of $S,ooo 01' 1101'8. 
lJ...:ll1' mob:&" ctr1llItr ad dr:lU r.l.1idll ... to ba aJ'l'8DPd for. til 
0'" drill ric ed. oaalDa &lid. obI' _wr1w 1Il.ll haft to be Oil had to 
take OftI' 1~ attar b 8p8CdAl 011 well pluglac 1_ 00IIplAIted,
becaua tbiie oeaot be left opaIl tor eDT ~b1e l8r.wth of 
tt_ 1d.t.bout lJIOil1III1'. ApproYal of p1&1 r:ol' oo...va.otiOll of .. _ter 
wll Idll ba ~ ad. boIld aon:r1Da pzropel" oollewao1dD .,. be re
qa:lnd. A.Uo, a _tel' r1aIrt .,. be nqa:.Lnd. All of t.be.. -NIl"". 
ta:. colJ.llS.cJltftbla tiM w AOOOIIIpl1I1b. 

Pl.... acsn... _ 1.Id1aM17 if lOU pla to oolJNri, the oU wen drill 
bole :1Dto • __ .:ll. We both hope ., a pNd-' oU .u nlUlu boa 
b d1'S.ll bole .. JOUl" ladJ bo......., 1t DOt. ad ,0\1 an pl-rdll, Oil • _ter 
wen, .. _at nan MIdDa aJ'1'IIII8-'. now. 

J.W. 0IDII8 
Ch:Lat ..,...1' 

tfIlIJ. ........, Ita,. e"........ , ........... 

1Ir. 1Ma_ •••••••1, ....."IeIU~, ...........y .f ••D.,...........al..., ~ ...... 
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HyItolD4 eo or 63 


SURETY 
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Hydro 104 610163 


NO SURETY INFORMATION FOR 

THIS WELL AS OF 5/18/2011 
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620163 

MISCELLANEOUS 
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2205 
2264 

.L
2205 

Superior Oil Co. #1 Peterson 
15-7 S-1 E, Fall River Co. 

" " 

OIL COMPANY 
P.ItIOIt BUILDING 


p" O. BOX aoo 

CASPER. WYOMING a2e02 
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Oil & Gas Database Search Page 1 of 1 

Hydro 105 1 of 44 

011 and Gas Search for: apLno_'ike '4004720065' 

I 
 [ Export Options~
Page 1 of1 Page: 1
(temporarily unavailable) 

I f 

Record 1 of1 

Wellinfonnation 

API No: 4004720065 county: FALL RIVER 

Well Name: PRC 21-14 PETERSON Location: NENW 14-7S-1E 

Permit No: 741 Total Depth: 2266 

Operator Name: POWER RESOURCES CORPORATION Bottom Hole: Minnelusa 

Permit Date: 12-03-1975 KB Elevation: 3647 

Spud Date: 12-11-1975 Ground Elevation: 3639 

Plug Date: 12-26-1975 Latitude: 43.447765 

Longitude: -103.968121 

Well Field WILDCAT Status PM 

Clas.: DRY HOLE Type: DRY HOLE 

Formation Tops 


Formation Depth (ft.) 


Morrison 322 


Spe.mh 890 


Goose Egg 1178 


Mlnnekahta 1.25 


Opeche 1.a 

Minnelusa 1588 


RedMarlcer 1184 


2nd Leo 2100 


Page:'rIPa,. 1 of 1 (goto lQR) 

21212012 


1 
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Hydro 105 20144 

COUNTY: FALL RIVER 

LEGAL LOCATION: NENW 14-7N-IE 

API NO: 

PERMIT NO: 

WELL NAME: 

OPERATOR: 

PERMIT ISSUED: 

PERMIT CLOSED: 

FILE LOCATION: 

4004720065 

741 

PRC #21-14 PETERSON 

POWER RESOURCES 
CORPORATION 

12/03/1975 


01/23/1976 


7N-IE-14 NENW 

TARGET CODES: 

WELL HISTORY I CHECKLIST 

PERMIT TO DRILL I INTENT TO DRILL 

WELL INSPECTION I SCOUT REPORTS 

OPERATOR'S TECHNICAL REPORTS I MAPS 

ADMINISTRATIVE I SUNDRY REPORTS 

CORRESPONDENCE 

SURETY 

MISCELLANEOUS 

Dewey-Burdock TR 
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HydrolD5 3 of 44 


WELL HISTORY / 

CHECKIJIST 
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Hydro 10 5 	 4 of 44 

PenDit *_7_1J1__-" 
PRe '21-n Petel'8On 

API ~O 01J7 20065NENW lll-7S-1E, Fall RiYel' County 

Bend f ~28851J1 Date 18a.d-;c' 3. t:~ Date releII:dAug. 2511976 

Surface Res'ttlntion 

7' pits fUled 

V Site level 

.!..I 	 _---.__ Site policed 

_-__ DIy-bol.. JIIIIdcct solid, 8IIIIled. CU'l'eCtly irIacribad 

___ No dry-hole IDIII"k8l' deIdred. le'ttel' in WfO fila flat llUE'faoe owner 

-1J/~% ~44/tl~~~~

l' 	 ~ 

~Filed 

~ Form '+ (~ CK' Reca1p1etion Rapcrt) 

- Fcnt 6 (SUncky Hodcee and RepclI"t on w.:ua) 

V FCI'IIl 7 (pluuUw Repcrt) 

___ JET charta an! NpOI ta -
GeolCilfat'. Aca't 

__ JMulta of CCI'iIw am cora analyBM ~{~ 
V Set of lo-foot ...,18 cut'tiIw8 (chea1c with BdJ~~~ 

"V~J!-
8~Z-r--/b 	 (~

"-__--___________ amcan~____~__~~-------------

Dewey-Burdock TR 
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---

HydrolD5 5 of 44 

PeIm.it *....;7;..;..;.1__--1 
PRe '21-14 Pet:e.t'SCl1 
NENW 14-78-lE, Fall River API ~O 047 20065 

Bond f "2885lfl 

~ Filed with WFO 


........... OI'pnizatial Repcrt 


__..,_. Application 


__--_Bond 
~ Pemd.t fee 

The FoJ.l.owizw P!RF! a.'It to 0Je!!'9F.= 
/" Pamd.t (Fartft 2a) 


_...;;~_ R8ceipt fer $100 permit fee 


_ ....l(( ~...... eov.- let'b!Ir ma'blr.'Jal 88nt 

Pal.'mit Fee F:ilecl. 

v "-mit fee wlCaah Receipts TJ:w_d:ttaJ. Farm IfiIrt to Sta't6 ~ 

Notification of tlew Pamit S4m1: 1xn 


/' Ir. IUnoan J. MclGNgor 


,,/ Mr. V..... W. artl.ez> 


__.",..-_, Ir. Allyn I.QcJcnrr 


__,,/_ Mr-. Gec:rge Kane 


IWl'E ,Dec. 3, 1975 

Dewey-Burdock TR 
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Hydro 105 6 of 44 


PERMIT TO DRILL / 

INTENT TO DRILL 
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3 
70(.44Hydn:) 10 5 

s n..k flil ~ C;.. BOfIt'd 
51alo Pub, Co" -. APPLICATION FOR PERMIT TO: t'OItM ~ 

XDRILL o DEEPEN o PLUG BACK 

o SINGLE ZONE 

flOiL WELL o GAS WELL. 

_/~(t?_s..~,R~I.....,_~_,l!,·-Irt IlL 2e...1f~ 4t:.~~ g!~~,~, 
LO.·\TTO' In hd rn'l'l An (" t"hlhh('.! ·.,ltwr (.f file lp~~l ~,I'ldl\ ~'''I, • 

~'O~, 1II(}~;r# i A/1!-""'101 ".,t - ?s-;".1t;.(5A WU~ 
~ III X I Y 

'StLC-l-tON 1<1- ?S.-/~· 
__ "., , ,_ ' ._ •• _.~ ~"~", ~ 'r'~. 

NAYE AND ADDRDS OF SURFACE O",S~:Jl l:LJ:\';\l'joS "i(~ Ot' WH.L... tTl' 

;1'1' ~.#01.,... P...f..,....u _~,ltf~~_ ,~, 
S~ ';;e.""".rd',._...~ J'O,~"".t$.",. PZO~;'; (If'PTH ~H <'ABU:l,,,,',' 

--N-"\H~wAN'p'AnORiss 0 .. CONTR4C"TOR '\PI'f(I)Xl\trl~ f).o\' f·
i WI)HK \\,11.1. :-:.TAHT 


,Cl'IeN./wott '1'H .Nf!IIk .. ,'Ja.It I 

p.., "1J.")( ••• W ,.. i'Oec....'- J' ,1t;7J 

I~~~~:~~ WrTf(~;:t'I.s (}fHI:u.:n,-;R(»'"·H(;:,i-r\~,n-CI{Aq:U IS~'~; and ·~dd..i''''~' 

,1'1-; Ilf-" nOLIi I_....!!~E 0,. 'CAS!"S"G tfan pf-.!t ,'CI.', SEW nH Shcf}".f) JlAl'\tl in l"ru 


"h~· L I fF.-_p ar r.~~.,.,.., 


IH',wnnn,: PROPO"if'.ll op..~nAT10'Ss: n' PHOPOSAL 1$ TO n~~'F.pF.!i t).~ FiXe nAne.. elVE D.\TA ON PREsENT "MOlll'('"T1\'f-: ZO}.II' 
,,~n vHOP"~SEO ~EW PHOOt'CTIVE ZOi"I!:, taVf: 8UlW Ol'T PRl':\'FVI Fit PWIGftA.\l U· AS\" 

01ff,,/tl. "- 1'/,"~~.... ~ ~"Ii+..., .!J~J'u""'At:c,... (J::At,4i, 
~ _~'IIW_1!~ .,I,s-'!-.~ ~"4 .,e 2S"'olJ. ~;"",~ tle.rr 
..L- /""'. L .1 I'tIhvNce~ur'" 36;",,"-ho IV. 1)AIL~
--. -t:::Ittt eD Yo,..,C..I "T 

~ #t'f of!!!' t'" 4..,y a .. AI e..s w;' ~4 .rli• ..,J "" I!I/~ ~9.~ ..z..r 
<!.e""M~i.t:. JI'~·.N I''''~e. __ ;',,,,,, A,;,~~ J"e"?* .r• .., c,../';,--? 
/PD .,I"eetle41J ",,.1,.. ,,,,.,.. ~"'V z..tI",c.~'t#;". 4A-'tIIIt'" tI!II_/-'~c-,l~. 

81': StlSJIfM'ED, 

, 1Il:!lT Sf: !It-'SMnTI!:D, 

STATE GEOlO('! , 'f 

WESTERN fiELD OfFICi. 

1~.T.UC'rIO". 

'zf>lwral' Thl... (flrm .'C ~~jgnffl (Qr JO>uhmJUlna propotll. to perforM C'trt.1ln w.u .,pt'nuone. 'til tndk.te<l. 
4l;,t, 'prl •• It.' a. ftO" hy t'ltfY:!t a Ff<k-ral or .. Stat. aftftK'y. 0,,. both. putsulilU to ....Jk'.bt. v..tlfral and lor 
."",Ij('.'" ...., .. 01 ................... ., ..................... ......,.,.............. 01 ..... .,...... ........ 

II 0<., I'r••p;..... ! t. to T('.lrllt (I) tb. eam.. t,..ervu!r in ., dut.,.nt MlUc&.rt... loC'atJoft Of" to • M ..... r~rvott", u.. 
t,I"n.. 

If thf' •·..11 Lt to 1'». or hat .... dlNcUcmaIl,. ~ .. ltaW ........ W .,~ ....... II ~AJ')'. the cQONlnat. 

..on)' pnwnt Qr ob,JKth'. ptOdut'tl........ 
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I 
~IDI 

80144 

a. 1 E 

f 
I 

0 
t.O 
\.C 

1q83 "... 661~ 
I 

- - - __ I--.-,----
I 

..... --_ ......... _- .-.- .... -.- I 

I 

I , 
I 

I t. 
__ - ? 

- --- J -.....-.. ... - '4 ----...- _1

s 

.-. ___ __ L__ ..... __ .. ~ 

Thomas E. ~el.onJ or Casper••yoming

has in accordance witb a raquest fro. Mr. Baa.baa • 


• 1200 
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"Hydro 10 5 90144 

"11&0116 __ .............-. 
 JI'OJUI 1 

lJrlJh ...... t Utf'h·er~ ur .*.rtMhI lit partltel'llhh" TIT L " I'CJS1'OfTICF. ADDRS .. 

~.\ 11 Jo: 


1------·-·· -

~~~'tO"f'l(,,"~ AJmnf:....~ 

72.....t~m AU. ,. "''''eN f.,;4& ,~z ~C4~... 

1!b.·,'h.M. C. Cdi'ct4tCJ - ~ ~ 
_______. .' ... '... ___"_~ ~_ ~--!L_______ f • ~~.~~~~..•~~~------- •• 

_D¥ F. "&..r... .to 4wM,a~ e...., IM(D--,-e, 

....C t: • tn, .~.~dc '!l.Nt/c c m'$,'~ ~ 2lftHiN. .__,_~_,__ ., 

L_______ _ 

"11. iiU. , Ulli f J wli .. ttt • a.... 11'1 ... 11<0 Ii , ...* 
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Hydro IDS fOof44 

WELL INSPECTION I 

SCOUT REPORTS 
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Hydro 10 5 11 of 44 

SOUTH DAKOTA GEOlOGlCAl SURVEY 
W.at.rn Field Offic. Number __2____ 

SCOUT REPORT 
Date Scouted _7-_2_'_-7_6___ 

Permit Number_7_Q_l___ 

Farm/Leue Name _--"-'2:::l"--..,.1....:....,:.Pet=ez'B<lrl=:.:...________ API Number !fO 047 20065 

N1W Sec. 1" T. 78 

Est. T.D. ____Billv. 3638 

Contractor_ ________..;~...;;arn8WI;;;.;;.;.;..._tt....;·th~'__...;.Kaiser_..; 

SCOUT'S OBSERVATION: 

Open pipe at SUE'facewlth·1Ul 

all a:ran::l it I'8IIIIina at site. 

BlIp of ~ and ot'bI!l' !'efuse stIWin 

about. No inc1i.c::!at1on of cxmpletim as 

_tel:' well. 


FORMATION TOPS: 

PLUGGING RECORD: 

CASING RECORD: 

From __ To_____ 

From __ To _____ 

alE County Fall River' 

Actual T.D. 228" Spudded 12-11-75 

Geologist _.;.;Al.:::..;;.Ne;;:.=lson:=:..:________ 

DSTRECORD: 

DATE PLUGGED/COMPLETED ____ 

SITE INSPECTION: 

Approved __....XI:L-_---___ 

Not Approwd _______________ 

REMARKS: No open IUd pita. Watel:' well piping is probably subsurface. Mess 
p.oobably :bel.orWI1D the ranciher'. 

Dewey-Burdock TR 
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Hydrol05 130144 

OPERATOR'S 

TECHNICAL 


REPORTS / MAPS 
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-; .'" ., . ':"'1'. 

14of441'l1Hydro 10 5 

G. ALLAN NELSON 
CONSULTING PETROlEUM GEOLOGIST 

DENVER, COLORADO 80202 

I , .~ 

l
I 

row.. MaO.CU aoRPOMftOll. 
I' 

121-1. tile. ""01' 
• IV .0. 1., ~.1•• , "IL, 

J'.t.LL m... GOt11ft'. IOVtIl DAIO. 

V1]A.' 

.,...... 
0". 

'" 
I 
'. 

t',·;': ·f 
~ ., 
.' 

.' ".' 
.,: (' . . '" '.' 

.' ~ :,:·>·~i.;~ "'f ,,: .~.. ; ..: ~.' •. \., . i:"~. :.. ;~~: .. -i.~: •... .'I;~ •..... ! :~" 
\' ~ ~'.. !' f,' 

.··jLci"n_~·""..;.'·: : .. - "', ';. :'~~':~:"::.::_'._:.::.:..2 ..... 
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Hydro 105 15 of44ti"LL DATA 

1.o0&\10Iu 	 198, t from the Weet Uno a:ud 660 t from tha ,lorth 

Un., C D. JIW leo. 14, townehlp 1 South, Rans- 1 Saat, 

......11 Riftl' County. South Dakota. 

I:lo.t10D1 	 ,6'9 ground. 
:56~1 K.B. 

1YPe W.UI 	 Wlldoat. 

Spud Datel 	 10,00 P.~•• Deo.mb.1' 11, 1915. 

Coaplatlon ust.,- 9,00 P.X., Dece.bel' 26, 1915. 

CaB1ng ftsaol"ll,' 	Ran 8 5/8" au!'taoe oaalDS_ Sett at 152 Sl"OUtl~. Oe
HDWd w1th 125 saolra of resular ce.ent w11;b ,.3_
Calai_ Chloride. Plpe aet .1.t 1';2 ~u:nd. 241 aasing. 

total Depth, 	 2269 Driller. 

2261 Sohluabel's-r. 


nee.,..t PoNtic:m 
Penatrateda Low.1' t.o ••etlOD. 

Depth DatUII: 	 3647 X.B. 

Well atatUB J' 	 P1USPd aDd abamone4(l.tt •• vatel' v.11 tor landown.I'). 

Drilled out 1'I"0Il UDd.1' eurtaoe vlth water. COn
tlll_d drl1ling v1til _ tl.... II'IIIl deN'll to 1010 1D 
Spearn..h Nd 'b4t4.. 00arn!'te4 t,o a red 'bK 'between 
b•••e 1070 and 1283 lD the Go•• aU t01"ll&tlOD 
atter ....tUng .tud at 1283. A4de4 1 ..ok 01' aod& 
••b, ,- .yvan, 	.. oauat.1o .octa, 1 GaD aut-4r1U, .,4
25 ..".Ia 01' pl. Abo.... 1283 a water-f'lov w•• oODt1n_llJ' 
tbinn1ng aud, part1oularl, vbeD lINd pap wa. ahut 
down on tripe tor blt• 
.....n 1625 1n t.lII O • .,.r.......l.,. AntQ'dr1te 

aD4 1729 in 111441. CoD,"". tourlJ' tNatalent vaa 
Gel, 1 aaok oaustio a04., 1 aoc1a a.h, 1 *rnn,
and .114 w.lat 	va. 9.4-9.6 IID4 v1•• va. '6 t,o 31. 
At 20/f5 to 2'078 1n up..,." I;to "t. ".. 9.1 aDd. T1a. 
"aa 46, vith tourl1 t!'e&"'Dta 01' 1 aaok 01' Bada 
a.h, 1 1a1ftD, 	1 oaustio aoda, aDl .. CIllO to e,et 
vatel' 10.. down to 5 00. 01' 1... botON 8800Dd 
lAo va. Naohed at appl'ox1llatel1 2100. 
At 2105 lD Seo0n4 Leo Sand -iD objeotlft vt. "a. 
10.0, y18. '6. 	alld vawr 10•• 6.0. Vatel' tlow tro. 
up the hole oont1Due4 t,o ONate preble•• 1Il ...1nt&1n
8004 Qual1t7 11\11. 

LoSI "eN run v1'thou't an, bole t!'Oubl•• Wt. va. 

10.,. vii. 85. aDd "atel' 10•• 1.2. 

Jihd tumlahed. bJ Pro-Ibl. Calper, Pb,.l HO.D, oD61l1eor. 

lase 1 
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Hydro 10 5 16 of 44WaLL DA'1'A ,~ 

Hole Size. 12i" t"rolll aurfaoo to 168. 

7 7/8" trOll 168 to 2269 1'.0. Dl"1llel". 


CONa:. 	 (None). 

Dr111-St.1l 

Teata': (NODe). 


Logas' 	 Sohlumbel"~r 80l"8hole Compen.ated Son10 Lo6 wa. run 
tl"0ID '1'.D... up to base or .urtaoe ca.1D6 on a 5" .oale 
40-70-100, and on a 5" loale 40-90-140 troll '1'.D. up 
to 1400 above M1tmekahta. (Jam. Ra, LoS aDd Callpel"
Lo6 were alao run wl th Sonl0 LoS. Two repeata were 
run troll T.D. up to 1980 tlret UtCl then troll 1'.D. up 
to 1400 on a 40-90-140 aoa1e. 
Dual Induot1oD tatero10s va. run aeoond and d1d not 
work. 8 houre were spent waltlus tor & .eoond tool 
to al'r1..... A 2" aOale was run t1'Oll '1'.D. to baae ot .Ul'taoe 
p1pe, and a 5" aoale O'9'8r .... 1nte"al va. alao rub, 
vl th a repeat troa T.D. up to 1900. 
"'61neel"l Oem Marque_, Gl1lette. 

PIUllin6 Raoord., 40 ..aka trOll 2020 to 1900 aoro•• the Red Marker. 
30 aaoka troa 1600 to 1500 aoro.. top ot t~ '1l'8t 
CoDnr.. Sand. , 
30 aaok. tro. 950 to 850 aoor.. Baaal Sand at the 
8unclano•• 
C.Hntlns b7 Ba100, Gll1ette 
(10 plus'·a aurtaae pipe .1noe lett aa water well). 

OoDtraotor aDel 

116 &Qu1~entl rarDSWortb • 'al.el',.ewoa.tle, W,01111n6. 


u..~. r1s.3 IF drill pipe.

5 .. 4ft11 oollaN totallDS 311-1'. 

Jbl PIIJIP em rxa with 6" 11neN aDd 16" .troks. 

Iaal0. on rts 	&D4 at "'0••t1e ba.. plua 1m pua~r·.
p1otup• 

..,. pwap tal1ez--aounte4• 

•• ~..t.le...OUftte4.b__ ramllWortb. puaber-ov_l'. 

18IIP1e 8tol'&.1 ODe out of 8&1IJ)le. wel"8 .ent to Aael'1oab stl'ati61"l
phlo in era.pel'. .ent 
ODe out of iallples wer. to ths south Dakota (Jeologio 
SUl'T87 ln Vermlll10n. 

Dr1ll1ns T1IIe 
8Ioold., orlslDal oOP1 ot Star Rltoord.ln6 l' dl'1l11D6 tillS 

aharta 1. on tlle in Denver oftioe or G.A. -.1aGD• 

. .~- " 
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Hydro ID 5 

All depths are measured trom ,647 X.B. 

19RMAtlO!'l 

LOUR CRlTACECt18 

_UII. JlUS01f 81fAL'C '(UlOTA TOP DmI'1'.IIIII.....) 
UPJ'.Ill JtJRA88IO 


MORRISCIl J'ORMA'.rIOH 


ItJlJWlGI roRMATIOli 

JErlASIl 81W'..1 :GICBiR 

IU ..... 
SlfAUY& BUL&T'l SAND 
ItoODDi BU... 811AU 

BASAL SAID 01' 8tJmA1C1: 

fttlA88IC 


8l'SA.RnSH J'OIIKAUOlf 


I'&IIII.Q 

GOOIlI &00 ,.ORMA!:to. 
JOWI.t.a r.n. --" 
GLDDO SIll.L8 IGDI!J.'IR 

JaIllDHti. LIllI ~.R... 
:~ 
;. '. 08_ 88A.L& ...... 

JaJIDLtJBA J'OJelAfIW 
J' . 

UPID IIIlI%IILUIl t!'.IIII:I.Q) 

r.tR8T CO!lv:lRS& 8AR1)'. 
" 

, 
, . lUI 01' SA.lID 
',. 

XUlI8 AJIH!1)R:tD 
BASI or AJH!DM'S 

..GOlD ccnau aAlO') 

.. or .tJOIJ) CClrVJIR8J; 8Qt) 

RID JIARDIl 
BAS&: 0., RID H..\RDR 

Pase, 

17 of 44 

DEPTH DATUX 

(Xn f1rst 8aQ~laa 
......18" 1(.B.' 
1~ 

339 

339 

511 

511 

m 
811 

862 

871 

871 

11.80 

1180 

1320 

lJ.,a 
lA28 

lA11 

1511 

1511 
1511 -2016 
~ 

~ 
1696 

169'
1722 

1988 -1659 
1992 

.. - ..--- •• 
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HydrolD5 18 of 44
LOG FORMAfION TOPS 

rOIe.fATION OiPTH DA.TmI 

PDIISYLVAliIAK 1992 -1663 

JCtDJ)1& JClHULUSA (tilO S.iCnON) 1992 .. 166J 

.COIl) LBO u:D 2099 -1548
BAa or SAlQ) 21,0 

TOTAL IW'TH DRILLlR (StRAP) 2269 
TO'l'AL DEPTH SCHLUXBEitGEtt 2267 

,. 
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Hydro 105 
190(44 

8AMP1.I LlfHOLOGla DlS9RInIOB 

All 4eptba are troll ,647 It.B. 

All 8&IIIPle 4ep-Uut tollow1DS haft beeD oO~Note4 to~ laS, and then 
-toJl8cl to 4r11l1Ds U. bNab W~N"'1' po8811»le. M8aaple 11 
oloar 18 t!»D _to1ae4 to loS 11t1lo108,1 .0 'tbato aU 11tobolog 1'01
lowiDS _teh8. log. . 

411 .... aN UD4er11Decl w1t!& a .0114 11M. Poss1ble alloWa aN' 

UDdel'l1ne4 w1til a AaP!.4 lui... 

DIlm LI!BOlQR 


~:." . 

lIW,. 

,
;0. 

20\-10 

. .
2~" . . ··~0:-34; 

- ..r_ 
""":.. 

.. 
210-88 

: i; .......-i. 

" . .- '~~ .. 

'..;''''-~. ", . 


. . .: -, :~;.~. ". la",-··: 
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'. :,.: 	 ..' . 

20 of 44 
HydrO 105 

WfPLIi WTHOLOGIC DaCRIPTI01!( Oon.) 

288-99 (-Top 6' ftry taat dI'111~6) Same aa above_ 
299-311 (Basal.' bard 41'1111n6) Sha1, aand, dark gre.n, "17 haz'd 

and tlgbt, very we11-_Mnted, no poroslty, Y8r ttne, we1l
sorted. . 

3ll-lB AbUJldant olay-tllled aand, 11ght red, V817 t1n., s11t1, 
. IIWIhT aott: aba1e breata, vaZJ' Ola1, llght green, red. 

" 318..,,· ...., SN.n sand, Sha1" 'V.ry tln. to tlne. tlght, no 
~39MORRlSO. poroalt " 

.' 	 , 339-50 Abua4ant dark sra, 111t, ahale, aha1e, s11sht1,. waq In 
,.'. ' part. -'. . . 

350-61 8a.. blact1lh lhale, alan 1001. oalolte llke trom ....lnl.t,
" white. Sf'&1, dark gral, ln abundano•• 

361-66 Saa. aba1e. 

366-78 SaM aha1., alao dark &N.n waxl, tew ItreakS q,uartzitl0
....,' 

0. , land,' aha11, 4al'1C gre.n, bard, "17 w.ll-oe.nted, "1"1 ''In.,
10tt In part. , ' 

318-92 IDonaaiDa sre.nllh dart 8No, aha1., ala" a180 ....1"1 dark..... 1 ~ 

.~,.' . ~, C~; .Usht1,'W&X1. "r"f dark ~, to sre.nilh dark srar,
aott. ' 

-. 392., Saae wax;, ala" Sr&Jlah sreen to greenilh dark gre", tree.1 
~~. ". Nd. 

;::>,!'~"'.:' . '.-.\14 =,1~:a:R):a:lr.{Oo=;(~;r:t:f:l!h':sa~""l 
• <;. '~ part llke l1a.). . 

414-19 ... ola7l "17 4an SN1 to IN_lah clark sraJ'. 
-'7~';:' . 	 419-28 (Past drU.l1DS) W~1 01a1, clark SNJ', SNeniah SNJ', sott,' 
.. . 	 &r8J'lsh sr-en. ' 
" , ..•..•. 	 ~8';''' tlaq ola" lIaaU, ~,lah greeD, "1"1 sott. .' 


:i:-~. (,.1'1 t'aat d1'1111DS) Sa.. 
 . . 
:.~:', .. ~7 	 sa.e, also dark &ra1. , 
~~~.;, :;~. 	 ",59-. W&xI' olaJ', dark SN1 to gre.niah clark 8l'8J'. .... ' 469;."19 s.ae, with tlrao. whit. taol1DitiO lan4, "17 aort, "17 nne, 

.,. 	 no abOV, exce1l.nt aorUns. ' 

~;" ': . 	 51l. 8U1DOa&: lPOlIrATIOI 
~'. -' . .. . . 

;,.:~ -. 'STi" ...SIlaMt8 .... 
.... 699 	LAK __

F 
::':, .;.:: 699-110 WaXJ' olaJ'. s:l11h gre.D to greenl'h 8I'fAJ'. dark sra1, plat,• 
. ' "'1'1 .ott, 1 Itreatl. sre.n1ah 11sht sra~, ftl'J 111t", 


::: """. "l"1 tlne, "17 lott, poor po.l'Oa1tl••oatwred tin. 

. glauOGDlw. 

,~:.. .'. '. 110-16 8aae olay andaan4; alaa l1Abt tan aand, veJ:'( tlne, allt,.. 
< '.IOtt, no ahow,' porous, .xcel1.nt, 801'UnS. 


,~' ··11'-30, 8au gNl to 6N.D -X1 01&1. "17 lott: 1181ted eanc1, . 

light tan, ~ tln. aDd tlner, aott, porous, .xo.l1ent 


, "::,~ ". ".' ., I oJltlnS.no shOw. ' ,. . ' 
,: '.,,0-'1 -'-1'1 vaXl' 01a1, da1'll:·15I"&1, sreen11h S"1. F a11ah gre.n, 

;. . 	.. , . . "l'1 lott, a_ aott taD 1&nIl. verI tln.r !11tt. no ahow: 


'. .' 11a1.." ONn., 1&D4, "17 tlne. wel1-.0rwa., .balJ. 80tt,

.,;:... 	 n'o' 1"-•.. '.> ::.·J.f.;.:'~·:· " 11."• 

..... . 
'. , 

...'..... ., ..: . 
0" .' 


;,a. •• ~", _. 

" ' 

---~-..........- .,: _..'.'
, 

. ~~~. I 

• ';1-,' 
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' .. ~..... ,:_ ... _. 
. 1:":. 21 of 44·HYdtoID5 

Q5 SlTAft. 1iULI'I' SA:IJ) 

817 8fOCDD& BlA1'.IR 8HU.11
82'...:51 	 8aDclatane, SNn1ah white, .el'1 tiDe, excellent sortin8. 

no ahow, DO p01"081t" tine sJ.&uconlte acatterect, abUD
dant tiDl vbite spots ot clal aoatteNd. lott to "l'7 sarti 
also tinl blaok 8peoks acatteNd, lbal.(Hul.ett caft).

831-46 Sbale t s11tl sbale, S'f'&1, szoeenish 6Z'7, platl, ftl'7 10tt,
also a.arnr fP"8.lJ aand atreab! .... aand. .s abOft, no 
ahow, part. ,.llow luonlte .atalD114.(Hulett ca..'. 

846-57 	 SUe sott waZJ' abal., SN71ah 8l'8- to preen1sh 81'&71 
aud atreus, f!S,N4tnlab 8f'&l, 11gbt 8Nl, no lbow, pOOJi
pOrGalt" "17 ".ll-__nt.ed, ailt1. -17 a.tt. '"17 t1n., 
.XcelleDt 80rt.1ns. tine s1&uoonlte. 12.111. . 
__ alteftlatiDf abale and sand. as abema, no abent. 
(vel7 rap1cl d.rl liDS otT· In ... ) Baa.l aand 0'1 Bulett.. 
a&DC1atone, 11pt &N_lab Sf'al to lellow1sb IN_1ah 8f.W¥. 
no. abow,. -17 .n_, exoellent 80rtlns. porous.. -17 80tt, . . 
ti_ skUoODlte .... blaok specta acattez0e4, no tJ;UON8 ..C•• 

872-71' Daft pal ftl'J' wUJ abala, ftl'J' 8ott, trac. a180 blaok with 
Pll"1.te 8POt., \raoe taIm1sh f51'&1 aottle4 purpliab -I'00I1. 

tRIASSIC 

SP.lARl'l88 I'OJllAfI<* 

..... T··· 
.. .,;. . 

'. 
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Hydro 10 S. 

"''9 LmOLOcnC paGMPfJO. (gop,) 

," 

.... ,. 

16ceWOf'. . 


'UONI, 

. '.:r~ 

, ' 

. , 

.~.. ",~~60 (Slower 4r1111DS 11" Itt. ) . ADh7drlt., \aDniah 11sht 61'&1.' 
.. '.. ,:.~... ;.. ,':'~ t1lIel.Y ol"J'atalllM.· , 

".. 169.' BAlI 01' ..8I. AlIHXDRIS ' 

800ID COlfYDB SAID 

:,..~. • J. 

"' :- .. ' ..... . 

"'; . 

..... : . ',';' 

, , 
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..,. .. 	 .... ;. : 

,~ '. 

Hydro ID 5 23 of 44 

, 1WCl'LI' LITHOLoGIC DURll"l'IOI ( COD. ) , , 

(Below top 3' vel'1 ta.' drl1111l8 be_D8. 1" Itt. )
Sue 116ht. oran. sandstone, "17 tins to tiDe, 80tt, 
porouet no 8how, anbJdrltl0 oa.ent.aUOD, olear light 
oran. gra1lls, talr eortlng. Donoa1oareou8. 

1722 BAS OJ' UCOlm CONWRSB SAND 

1806-1' 	 8Dp wb1. s&ll4, no show, well-oe.8Dte<l, poor poroelt"
wJ!7 tlDe to nne, tall' aortins, anh.Tdr1tlo-100tlDs 
o_ntaUoD, o~ar sra1ma, aott to all6ht~ aott, DO 
t1UONsaenoe. 

1813-24 	 S- vb!te a&DCl as abow, no allow, poor poroelt, elue 
to belDS '"1"1 we1l-ae.eD'te4, abundaDt white ala:r-tl11, 
aott• 

...... 

..... 
:~"" 

, 
" ~ .' ,.:."' ...... 

,:; 

" 
',' 

.,II. ". 

" 

"', .,......_... .' 

: ::.~. 

. . '\. 

~.. 

.'~ : 

\..' 

.... :•. :."f'.::.:.. .... ' .. 	 o • 

:... .',. : '. 	
r 

i": . -: 

. !,~ 

-: : .~'''~ 
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HydroJO 5 24 of44 
, ~: ' MJIl!I.I LITHOLOGIC· DDClIIftlOJ! (0011, I 

(A.t 1990 8allplea 00.ln8 ott botto. 1n le.8 than 38") 
(Red Ma.rker Mrke4 b, tn1ca1 "ater 4.rl111n6 tl'Cll 
10"ltt. above Ma.rke.r to 2,4,,"Itt. 1n 1 t) Abundant aba1e, 
8b1D1. ap11nter.r, plat,. red, II&I'OOIl,purp1hb. red,"17 . 
80tt. . 


1992 IA.U or RID IWtDR 


1992 t-166lP1Dl1YLVAI'Id 


1992("-1663MIDDL& aal.LU8A (LiO HCtIOI) 


.'.. 

;, 
" .,;~. 
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.-.....~ ~#.;~-' 4 _. :t-.:-..... "~. .....~...'~ 
~ •• ~ ._ • - • "_... • 'w" '.'. .. ; •••,. • . - ,

~'\.. ; 

~ID5": 
25Qf44 

~:" '. ,t' -. 
" .: 

.. " 

• ;I,' 

..~.. . ;, .', 

... - ' .. ", .- :. . , .•.- . ~'. 


,':- ':-, ,..... ..;; . ~ ":";. ~. '" 


(' >.,\~.;>,A'.";"" .~'." :'.. . ',;.: '. "'~; , .,' ....; U '. . ' ' j 

ii£·t::':::::\;~~L\'.. ,,;:::}~ ...'"-.~.;'~~~~;.;.;:2:, "',;; ',. ¥:, .'::-:. .~·-.;.;~}.~:· ...f 
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";" , ~:.. ~ 

,;,...' '. "

f::···:·"'.'·· .. ,,)' ."" ,......... 

YIlt·: • . • , . ..~ .. ".' 

.~.;- ... 

. . 
'0' 1,_.' 

'I. 

"'-'., 
'.. .; 

.' .. '..... '.. .; .''' ..~ 

" '.' '........ .., :0: .. ;., 

!:: ". .,."!'-. ¥:~:.i .'~~:',~ ::', :~:.... ;, .',:: ;:,:.,. <:. ..~ >;. .. . : t, \~.. 12' ,.~. ...< . .,' '." 

,~. '..' .:.~ . ,.... r • 

i,: . .';r" ;...,' ... ..i~;..;/.,:I1•. ;.:.:. •.•~ .•. ~: •. -:.. ~.~::..:....:-"... ,~ ~"'.::":.'•.• ,_.; ..~ .•. :._,~ •• ,. ~••. ,:..:.; .• I. '.".: •••••••• : •••, ••••••~.~# •..:.~J...' ,....... ••~';;.~ ..~ ,......................:..•~.III 
.;';;;;~..:~~~.~.:;~: ~~.~~~*:;;~:.:.........:.~~~~;.;:._~:'> :'I .-:,.. ~,-.• ~' ~~ .rI1rJt<,...:~.•.• - .....-.~..l 
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- - -- -

.•.. I 

'.'" 	 ..;.. •••••••• 1"' 

'~1D5 	 27ot44 
, HOI4 MYU'1'lOi IUIl!ID' 

IU1'Y818 ..ere aade u81na a Sure Shot lkIdel ' • w1 th a 1° 1lAX1111U11 

readus· 


lDeyJatloD , fol'll& t10n 

160•••••••••••••••••".°......... ____-
268. • • .. • • • • • • • • • • • • • • • ••••••••ktota t,
541. • • • • • • • • • • • • • • • .... •••••• '•••1101'1'1._ 
179•••••••••••••••••• 1 ••••••••• 8ua4ano. LAX member 

1283•••••••••••••••••• It .......•. Goo•• Sss 

" " ..15;r!6.................. • •••••••• Ope. 


2162. • • • • • • •• • • • • • • ••• 1 '/4••••••• Low.r Leo 


- .. 

12'" b1t ,fItOIi .\artaa. to 1e. AU'blt. below 168 are 11/8':'. 

- J'onatlOD • 
IJpga Ba•• ot ... .' 

28 Speart1eb ' ,2. 3/4 ~abe, 

- 129 JI....1 .... ~". 
PN-aeacmll eon....1'8•• 
....1'ao... Ormft~'dl 

PIe lleoc:at. I.8o 8aDI!. - Lanl' t.o 8eaUon. 

't·:. 
~,' '. . :~ .. 

_o~ 4.,.- , ,
ftI. • J'oo" DI"ll1ed. r.p. 	DeP• .;.'&lIRu'__- l4!.t 24 hour! '''77 

- .--- -, JIcn1.nB../ 

, 110.... " I'1S up. - -- -	
, 

--' Ria un.- -- -- - ,-n II' to 41'11 
atbol•• 

......... ' 	 Work GIl rtl•
: .~.. , Dr1111D1e ' , 

.' . . a.l"t'1oe 1'1f.:.'J.:'" ~ '",,1 • '!t. -..~. bat 1.0•• 
. ..... 	 . DrlUlDa.' ...... 	 ......_
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28 of 44 

POIEI RESOURCES CORPORATION----. 

Power Resources Corporation 
*21-14 M. Lenore Peterson 
NB~~ Sec. 14, T. 1S, R. 1E 
Fall River County, S. Dakota. 
Elevation. Gr. 3639, KB 3647 
Well Permit *741 

DAILY DRILLING REPORT 

11/29/75 	 SUrveyed and staked location 

12/02/75 	 Graded location and dug pits 

12/08/75 	 Moving in rotary tools 

12/09/75 	 Moving- in and ri9911l9 up 

12/10/75 	 Finished rig-9in9 up 

12/11/75 	 prep to spud 

12/12/75 	 Spudded at 10;00 P.M., 12/11/75 
RAn 8-5/8" 28* surface CAsing. CeIII8nted with 125 s ..oks regular 
c_ent with 3' calciUII chloride. Plug down at midnight - good 
returns. Pipe set at 152 Gr. 
shut clown - waiting on crews. 

12/16/15 	 Drilling @ 397', 3/40 
, 268'. 

8 drill collars. Weight on bit - 15,000'. Rotary speed - 100 rpm. 

12/17/15 	 1031' - Drilling. 3/40 
• 541',10 @ 779'. 

o 
12/18/75 1437' - Drilling. 1, @ 1002'. 

Sample tops. Morrison - 322' 
Spearfish - 890' 
Goose &gg - 117S' 

No shows. 

12/19/15 	 1660' - Dl:'i111n9. Iltr° - 1526'. SaIIlple Top: Minnekahta. - 1425' 
Drilling in 1st Converse sand. 
MUd Nt. - 9.4; Visco - 36. 

12/20/75 	 1765' - Drilling 

12/21/15 	 1890' - Drilling 

12/22/15 	 1974' - Drilling 

12/23/75 	 2078' - Drilling 

1660 So. Albion, Suite 827, Denver. COlorado 80222 303 759-5660 

• ...~~.~~~•...-on..~~~.~~aM~~-------------------~ 
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HydrolD5 

POWER RESOURCES CORPORATION----~ 

Power Resources COrporation 
121-14 M. Lenore Peterson 
NE\NW\ Sec. 14, T. 75, R. lE 
Fall River County, S. Dakota 
Elevation: Gr. 3639, KB 3647 
Well permit 11741 

DAILY DRILLING REPORT cont'd. 

12/24/75 2162' - drilling_ sample Top: 2nd Leo - 2100' (+1547) 
59, tit., some oil stn, poor P&P 

Drilling to est. total depth of 2285' and log. 

1660 So. A" lon, Suite 821, Denver, COlor.dc' '0222 303 759-5660 
• IIU'JIJtI dCIKMlqXIXD...~DIIX.;· ..xJlJUJII 
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SUNDRY REPORTS 
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Hydmfl)S 31or« • 

....., ............ 


~~~-.---- - .. 
1101."1."1_--_ ..- -----"-_ .._. 
....1 'undance SUd 


________ 1____""1.5;z,/1L-. _ 


118 aP4 Conv.I."~_._. _____.____ 1722 

2n4 Leo .aDd 2099-2113 

tldl plU0J9ed black to 850. Lancl _. LenOre Petelr8Qll. Stu toute, ~t. 80. DaJr.ot.a. 
hall rumtet...! letter to So. DUou GeoI09ical. 'UEYII)' at Jl&pi4 City Hq\JaetiJlq u•• of _11 
... a fr..b watu _11. Mr. G. AlI.n Mel.. ha. pr••_t.... a ckuU.... GtIOI09ic Well Report. 
by letter dated :I JMuar:y 1916. 

~,,,, Ian.. 23. ~6 .. _ .. 

.i.___1DWUU 
w---, --
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CORRESPONDENCE 
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Hydro 105 33 of 44 

Peterson and Son Inc. 
Edgemont, S()uth Dn\:nta 571)5 
April 21, t 976 

Mr. ,Nd Steeoe 
South Dakota Geolqdcal Surwy 
)08 iie.t Boulevard 
Rapid CiV, South Dakota 51701 

Dear Sir. 

I .,. writing in regard to vour lr~t.~'1l'" ,/~ '.braary 16, 1976, 
lonoemine the wen oarrnried to our u... We are u.inc the 
....u .s • tl~ ....u to .t.r !i:Retook. The ...u, .._ 
e_pl.ted by adding • 8 5/8 inch pipe to the ai.tine casing 
aM reducing this Dipe to 4 inches 111th • on. inch outlet. 
Appro.x1..tely 100 teet ot plast1c pipe c"m•• the .ter to 
the tank. We have not had the ....ter ana~_. 

It you haw any t'urther Questions, te.l tree to oontact. us. 

Sinoere1..v. 

Dtbrah Peterson 
Seoretary 

Dewey-Burdock TR 
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Hydro 105 

January 1, 19'76 

Fred Steeee 

South. Dakota Geologoeal SUrvey 

J08 West Bl'Vd. 

Rapid C1ty, South. D&kota .5770t 

Dear Sil'l 

It M. Lenore Peterson, accept full re.pcasibillty for the oil test well 

known as 121-14 Petersen located on nry Illnd in larwt Section 1.L~ Township 1S. 

Range lB. 'all river Ccnmty, South. Dakota .s it 1. being lett 1:Gr a _tel' wll. 

Reli....ing POMer Reaourees of their responsibilities with. their bcmd. 

'l'be top of the highest plug is 850 feet and it has an 8 S/8" ca~ to 

152 teet below ground le..l. 

SiDcere:q, 

M. Lmore Peterson 

001 John Trotter 

Dewey-Burdock TR 
December 2013
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Hydro 105 35 of 44 

~3, 1975 

~. P.. A. BsAS'ham, Viae JTesident 
f\::Iwer Reaouroen ~ion 
16&0 S. Albion, Suite 827 
Denver, ColaNdo 80222 

Dear Mr. DaRat8n: 

tncloeed is your copy of Pemit '7111 (form ?el) afd 4~ 1tP':'l~c",Hol'\ to 
drill (font 2) oaver.r.irw the Jbwer ffellour'cen C'oJ'fJOl"fttion t121-11l ~n ni~ 
tat in rall River Caurrty, !b.rt'h ~.. A oop'J of thP. TlIII'fIli-t fll-.ould lY' 
poatad at the wll aite. Also enclosed in a l"f!(:~iJ"t fat' 'I/r)Ul' $100 pemit 
fee. T'lMse aka driUi~ I~B Iw,xrtn to the !·~r:tem Field OFfke ",t 
least waek1y. 

May I v.lsh '9OU IlUClQeSS in }'WI' drill.u,g ~ Mld it' t:'tv!n! is anvthinr. T 
OlIn cb to be of 'help, plea-se lAIt' 1M 'k:nclw'. 

F't-ed V. Stn~" 

SupMvjMr, WeIltP.nl l":~~ld ~'~Cf" 


lVS/llJft 
cca~.DmoanJ.~ 
1m. 3 

Dewey-Burdock TR 
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HydrolD5 360144 

Mr. David Vol)c 
State~ 
Capitol Ot.I'ice ~ldi,",Pi..... S. D. 51501 

Dur Mr. VoD:r 

DJc:lJ:Ined iR a ohack in tho ~ of $100 tn1'I Pt')t.;er p~ ~t'5oh 
to t;PNI' tbe dr:i.11~ tee tar J)l'mIdt ,.,1l1 f'or an oil test in Fall !'!ver 
Caanty. 'l'JWs cMck 10 ter dfJpotdt in the re1"lfm11 fUnd an'! c-. ~.a.~l- 1?~p.~pt~ 
'l'nInr:Rf.ttal tam is cnclo9fJd tor t~ .... 8IftCU1"It. 

F9S1jlJn 
nc. 2 
ca:Dr.1'lwDmJ.~ 

Dewey-Burdock TR 
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SURETY 
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HY'*o 10 5 

8, Doll. 01\ .. G.. _ 
...... Pul> Co.,_ 

I'ORJI , 

BONn NO ._..;.8_0'1;..8...;;7..;;,1)._____ 

BOND 

IUOW ALL _ ... ___ .......... 


T..... 
Energy a•••rv•• Group, Inc. 

we: . 

bt the 
Sedplck ,.. "'" 

("oorny 0'= State- 01: 
&II Pf'"lndpal, Seaboard suret, ~ 
and 

New York, It. Y. 

It.. r-.UMy. aUlhorlztd to do buslnaa In lhlt' Stlt.f; of South Dakota 41 .lH'\'ty. :.1"'1:' JJeld af\d ftrml)l bound unlo ttl.". Stat(/' (If :;<mlh OakQI3 in the 
!fUm 0" f""'-: 120.000,(0), 'a"Cu. money of the lJmtflJ Statn. tUf' ,..hld\ .,.,IftlHlt, well .ad truly to ., 1t'I&de. we btneJ f:IUrstl'I\'('I, and ...ch 
()f "'. and eat'h of our hel~ ••ft'UlOn, admlnlltuton or W€'ffl.Wf'lC. and II........... jomtly and • ..,&11)'. Ir1IId:r b7 these pnauts. 

Tb. L'QfldlUoft of uu. obIt••Uon Ie th.tt WMrH. lM .bo,\. bouJWlton prlndpal propo~ to drill a w~U or w .. Uw: for on, ...,~, ()X' I$lrantrravtil.
tmrpc.uw"l H\ amI UIKIO th.. (ollowlnlJ norrttMod i.tnd ..U.uated withIn tb. SUlte. t() ,*It. 

An7 land situated within State of Soutb Dakota 
- - . . \t! .. ;,- l~~;;j ':;" blank..t ~~I-o~·i~-;';;'i~ W~ll)~ _._-"

Bond •••_----.

sow, TIIER.t;FORJI:, tt lhe above bouJ'1dton principal 'hall ~plJ with aU I')f th. ptl)VlSlotI'a 0' th4t I" ..·• at thla Stat. liM lM rUif'8. '*11111,. 
\tons aM ordfot"l 0' (he OU and Ga. Board of Ut... Stat•• h~d..lI, W1th nt.r..nctl 101M Pf'OPIH' ph.l..-tn. of aid w ..U 1)1' wll!l, anti fthn,w wUh 
1M on and G.. floard 01 tbl. State an notices and ~ Rqtdm by ••14 Bo&rcS••nd (1M ,........lIon of UIr sur~. In the «,,\-ent ~td w*1I 
or well. do not produc4t oU OJ' ... ill C'OmmC'",ial quanUliH. or ~ to pr0tl1l.11-t> oU M CIIS In comtru!'rd.l quantlt'.... 1h~1"I thh. ohUl"ation sh.di 
bt> t~rmln.ted by th.. Bovd. thlfl same shall I,.. .Mud ....main in: tull f(,lI'n" and ..tf('('f;, 

Tye".t'f ThOUllaad aad 00/100 Dollan ($20.000.00) 

nat "7 01 April. 1976 

Group. Inc. 

By 

ZlsL 

W","n 

THI LINE 

OIL. =.~~-:1~;:Z~T~= 
" Supervisor 

Dewey-Burdock TR 
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t f; j,' ,~( flIp)' 

HydIo 1D5 

lit"..., H','·.. ·•· 


r,q. 'Ny,y..,,'''''' :-n.. Yunh 


POWER OF ATTORNEY 


KNOW ALL MEN [3'( THESE PREseNTS: ·IL.,[ ."E\W 1.\1:11 SI IU·:TV C( '\!I'\\·Y.' ','r· 
P·" If;"'1 \lr lil(' '''1;H~' tlf :\t'W YHlk. has 1I1.·ld", n)fl~lttnt"d and .1l'IIl'l!llI'd an 1 j,y t11('",' pr,.q·llh ,hlt'!C; 1:1:.:"(", 
(·pn'iltlllt· :\1111 al'IJ01Hl 1\. c. ,"\r!)rt' 1~1 or /1+ ('. l~l(>l"'rt f.... l ,',,:-,.:; r•• ! .'v.m or I',' !, .. It c. 

!tt •. ~ 'J) !:v·li'n IIPlH:hiu t)r .J.n~.>:, \'1~ Iqly {lr LilJ 1I •• 11 01" i,\'r.~lld 1,:. GI',Ul'l or 
I, '(,1;,,"! '-'. * ("()l'I(JI t,: ~,i..- ..... ---- ... -- ... ------------------ ---- _... _.... ~ ~-- ... ----- --

of' ,:, '. t" }:tJn:;d~ 

it .. 1ft,_, ;' I,d bwfn! :'ttnrrJ(·\'·,n~Fad. to rnak('. extt..utc alll1 ddiver on its hchaU immr;mfl' po!:cil';s. ,-"urety 
bcnfh. 1. :('r1(1kiilJ~'i 3hd otht'r iUSlrUmrtHt'Ci of simDar n~lturc as ful',n',,,; ::, tt~nilt :.i i ,i t .:It lO:',:... 

f< ~ p(.~kil'.,. ~~Ir("t\· ),'.:' L,. 1t1l'1$'~( f': !; ,';,':: .·~,t" ''': ,;" I l,ur:' '''', "h~:n ·'n>. 
t)., 1l~1 h\' thf" af"rC';..aid ;\tto:flt·\ in·i",et, :-.h;d! !'C' ~I~.,: u;' :!.c :-ai I a~ ltd;·; '1:,'1 t'l tb~' 
'·H)lt· ('\!I'r:l ;11:; if ~jl:rH"d Ily thp li11l., ,'lltlH/rt~'rd H·:i~t'r";. (,; rh.· ('nlr>jt.m.. :IP,d ,j \':I!1t 'it- r"rp,·r:';~f' 
~f';.I; ;m'; H :h(' ;Iet ... or ..-aid Attur!!t.·,·m·Fa(t, p1l1::11;n,t to 1hl' ~lIltbljl1ty h,'r.h:r fii\'(>!l, ;lrf' ::(·n~' ... l~\:'lt-'fl 
;llld ('f'nt:' ",1. ' 

TJ!;·· :,p: 1:!itj~H'nl i~ m;ldro pur~U:lut to tl1(> fnPowi!1!: Br~r ,aw~' which w('r." dql\, :'itIlIpt~'d l,y ,1"., Rn:l:-d of 
Hi!", I {Hf" of Ju'" :-did Company fill J)('\,'(;mh:r ~th. 1')..'7, ilt1,j :ut" "til! ill full ff':~'t' and (""1('1.:: 
.\i'll· !< I'lll, SFC'J It I:>; 1: 

:~,f, ~~:CI.~" .. ~/;,(i:\r:~,i~i~l~l'~~l~'~'~~;l\~;~~ ,:~ r1 ,I.~~;f,,\:n~~f·'~: ,,: ~l:iti~~. t!~t~( !O,'
:. f "'::IlJ,I"'"' 


,I' ! t'I",r WII'l U"j 1i;{'I'/'." r 1'1 ;HlJ. ~ l:li;l~ "r I, ~ 1;', •• '\1;,,[1:, -Hd. 

,,1,,1 '1i1'.A tite t,..'1HI'.JClY 


1.. ,1,. 


: >1;1 ::, I " ~."I~y: 

{ " ,Ill 'i ! ~ ,,' ::' •11 • 1 dl,.! "t:: .;.< )..\ ,I ' t I 

\ 1" ":, 1,i.·Lt : , ta•.h, 


., I 1,\ 11';: ,>It!. r H;fi('ff'- ('f" r"I h" ·~".Ii.,." 

iLl 

IN '>'.11'. :ss \'VHERI:OF" >;,',,\l!i I,\!{)} j,:;'1'Y rr .~,H) \~~y h", ~,~1l~:': th· ... t l.!t:-... '- !, >t: "':: 

I,v, ,h \·~,(··Pr\·-i,lr-tli~, :11,d ir, if f'" L:t!' '"'t:t tn 1.. !l\ feuatn ;dT~:-....d ,d,-j \lut ... ;,tt('~t, i..v. !,'." ": " 


\ c' i, I ' "( 'd;lri'L~, thj~ .. _" 151. ". ",... d:i)·' 1<1... ,',' t. "", i;; J' 


SEAHU.\!:)) "Un:TY C' I\!!' \XY. 

By 

(~~:d, ....... ::.~::~.I,~ .. A::~::.~~h..... ..... ' ......... "',, ....... .. ...;J.?l:!? ..C:,: I.M t'-'~ i. <',
'"T''' 

A$!"::,lant ~n'n·l.11':O Vi"'('-Pr(,~l,l( -~t 

:--'1 Hi. (IF XE\\' YORK } 
C< >1"\ I \" OF XEW YOl{K ><,: 

.....:7 r !:~...:',:!...f::~:,1.fL':";J.(Aq, ..•.,,".......... . ............ ,. a ,·it (,;" !~n" ... iikll; .,i ...... E. 
( I ,',ll \ \ \ \\ j~h Wblill I am pt·, , ••u:tU;: <t"'.IHaillh' !. wl.rt. l.dHi! l.y llW "worn. 
Hi :!, ..... ' tv u:' ... ;:.::'::'...~~?r.;:~.y.............. ; th~;t itt I~ ~ \ H.:e-l'rt'~l'h,;it of ='E.\l~l ,. :--.C' 
i}l( ,,) ; ,.it· 'II til. .:nij,(·,; in anll whIch '~-'('fH:i'(1 tJw lDft.·golH~ in"'lrtHlH:Bt. ~:).It lit: I,: 
.. / d (.!' "-:.~,i Ctt:il~,aflY; that tht, ~('al a(li'\.(·,1 to ~:lili l~l-intn)~'J1t i ... ;;;ul.h (Ht"·'f.ltt' !'o 

,1'11.' ,I :, "!'~t r f,i tilt' H~'~lld oj f)in I t',r"" ,,:' ~,:d.! LUI:!J';t!l.Y; ;:H,I that he :.-l#.:m:1! I:i 
\ h ( )',\ !·Inn IJf :-;,id CI)ml,:my hy Hkt' auth.,:Jty. 

!:a~;t· of t!0.W York 

::('. i~3 -~5n(3755 \.~uali fit'd in Pich:"'l')nd county 

\,. ~ r i': ,~,'~ v fi.l(.!l in !;c,.w York C'(l\.:~·lt-:" 


,"• • i(~) t:y.rirc.'. nilrch 3{), 1()7~1 

CERTIFICATE 
I, t ,J \ .... ·'1.1111 :"-il;' Ill, ..f ~r.\I·,) \to! ;,I'::r'! Y t i );'fj'.\:\\' ,10 h~·fct,~· q:l:t'~ :~l.d ~1' "f .;,"; ••1 

J'. "" .,' 'f~,,' .,' '.,hilh 1];( {.'r'.";"IHt~ 1" iHl:, ·ftl<.· .' :;on '!', \. ,~ in i~llI i.'f·t' ;.<:.! .:;:;:I't "1 ':'" .: ... !.' I: <1~" 
~. : t ,~, lI:l!l p r "ftJi~ th"t ttj(' \';". J>1'·~;!I';1 ',dh' \:X\"U~t I -h,' (.;\1.1 J'("""r of t\n.,r:'r,. \' .. 1~ \'~ .! :i'.fO 
.' "f 1,\ :"-'j\, ,I,; !""''''l~ :: "'-.'-lHl.'" ,.~ 1>:0'''1·,.1 111 ,\ft·,;" '.lli. ;"1.,::.:;' ,,1 
1\.' I :d' \l:IJ.\I.:I) ~1·1·~EI y t't 

!, It P!.,y!,(' ... i'"'.!·,i ;11' I !. I!'l,!,r ;1(,·1 !.\" 'inf!"I;h' t 1,., f,.p .. ,:n.: . ,~! "~ ,f .) 
,. I tI I.' ,'I "'J..\i:t l,\t{ I) "'>t 1': i , at .t 1'(," ll;;j.; Ihll,y - ;m.! lwl,j j;' I' /3~'1. 

, j, t' ,"\';' \' I )1. (.') 1 kIt th. n...· of '1 1" iLl ...! f.1."mik .,j tlw '-"fJ",r..ih: h'af of th, ~·\'ml<!.',r ;.11 I pf H.i' ~:"':l;,~al(" t i _,n 

\": : .. ;; ;.. 1.; 'j' .,;' !'lll\- cf'rtilj.".Ltil'U Hf tlu' ('Orr('rlI1(, ..... "f "t o(opy pf an l'1:"tflllH·r.1 ,'t\~l:t('.i ~:r !l,t' I:>r,~ ... ~·!t';t 
\':t'\ )I; I ',I'!( ,.! 1·I·t .,'1 .to! I,' .\l'fi~,1t \' Jl'. ~, fti .. !l I. <If tIl(' B.... i. I'o,:~ :Ir'pnir:tmj-."! ;m r ;l·ltl.Ni;;!1I: :111 'I~t>l!~.t'}' ill-f !:t j,. 

r- ••:u i'j th. H <1,\1 ;.<1,) (I!l 1 "11 Iff (of Ilw .:,,111:1 "lY "-un'ly J,\'\l.'~ ~!:I,kn\(il~:f~ lH~". r1:t~ 0., ~,r ull ... l '!:~Hl:' ,!,\:! ... fr!,~, .• p.! 
,:'! \1 1, \'111 '.',ri,,;, 1. \\ilh h),,(, flj·\'t ,'~ ,( !>t:·h ~,'.d .H:l "'hI! ~is!l:tturt" kid }""II l:tIHl1..t!;. _II:I-.;'! .• 1,,1 I'!. 

!llIt 1.~ ., .•111j, ; I "I .111,1 :tl'lll (]\('.I" 

IN WITNL:.S"; \1VH~~ HCOF, 1 Ita,,'.' III'r"U:lld !""l ~Il:- 1: .11<1 .,nd :t': i" '\ Ill\' ~ t q I"·:'.lt<' '-1.d Hi lll.· (- ':11\' ,::' 

.~.J...L ........ d." Hr ' Apdl ''', III. -'9 


,., 
T .r.J 

'o! 
I 
~ " , ~l, 

'., 
/ 

(I' I,i 
I 
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Hydro IDS 	 40 .144 

S. D .k" on It n•• Th:4rd 
FOIUC 3 

BOND 

Th"" 

or !hf" in tht!! 

~tatt' 01: 

,,' IL\H.TFORU. COl'\:". 

I- ~'ll".. t~·. ";01('I:J7,,,1 10 do ht.p!nh. In th~ St ..t~ of ~I)ttth Dakota ,,~ &llrt'f!i. :H" hfrld :&rul finnll, h)und l1nt4 ttjf' Sja~" <'J: ~""•.Hh U.\iwt:< In TnI:' 

11lt) .~r l ~~ lJ(~) fjll,~) l<1wiul munt'y of the Unltl'd Statt"~. (vr \4'htrh payme-nt. well and truly to be utadlt", W('- blnJ Ptlf')ehp';. anu t'ad, 

• ( I. .t ....d. '.f ,.ur ht'lrs, t,,.""-Uh)f's • .:tdmHJat(;){cr~ olf "'"n'~',."",r.....n.t .i~"lm'Hf J()hHi), and "~eraUy. ftrml:v L.1 ttlf'~1.' :,"f'~I·flt§. 

Tht \ ,.:.llItlIJI1 d Hil", "bUg..tiQn 1li thal wlwr""t th.:- &W\'C t>qufhkn l'! 1m !~•.nl pntl'·)- ..... In .trill .....!~, I wd,;-, tar "Ii '.1;. or ,,!l.l!!i(I,fl'!;J' 

p, p, V 1'1 ,j I UJ,dJ 'hI" 1.,1•• ","11\3' dE':><'rHwtl ;;uld H,Llln! \\Hhll! III. 1,11" t" wit 

I. 	r SUo ll!, lL I E..l~>t, f,'.ttl Hi,,",!" Count",," Sl,)qUtJ)Zt. UL.l 

':.1\ ... '1>,0,1., !.: 1,"~Cr f, ntl <II' 't",.. ~jn~k \b'ln 

Sc .• L: C-.NE NW 

:-.:nw. 'fHt<:HLFOUt:, t( lil{' :above lxmndt'l\ prlru I" .. t .;hall comply with all q( thf' PI'O\'ls'luns ¥If thto Jawr:. pi Htts SIll+, J,n4 ~toP r!ll,,, t.'~n',l 

\Ior,s ;....1 ,'nkfl' tA tiLe Ull .it.fl Gil'S ~r4 of the ~Ial ... "'''f.c''d.!llly 'WUh rt"ff>r~·nt'(' to the- proJ)t't' JJhtKKltlg of !i>:lhl "'~ 11 or "'~'Il', "nd fj;1J1~ "...111; 

tho (ljl .IfI.t (Jhlf BO,HI1 .,t Hils Sfaw aU 00(1('1"$ ant' n-t'tJ"I<; "!ljllllf',1 by 'Ill I,) fk~Hd. linol the r ..,;-t"',~!",,n ur II~ "-'.lr( .. ,,-. ~'i til,> t'\,'UI '~Id \\dl 

"",Il' ,l) n,H 1,."tlU!" .JU ur /~a;;; in cUmfllt'rTI"i qllJ.lllU" >, ut' ~t','c,t~ tl> I·,o.h" " "II 'If ..:.« In • ,·1. II ".' :.11 'l",,,'lll'<,, I'" h It, /,1111, _,I. '11 '.;;);11 

',·rll:'n,,',·.( "" th.' i*,.,;u.l. 0,,· !.:lln~ sh~"1 Ill' _,ltd ·.,,,,,.111 1/1 full rutq' _,tl.} Hln't 

\\·!,.t~-Io-:f. .. ;I' han,i,; and I1ft.b, thl. J st J)l.~(';(~llttH';.t· t·"t·') 
:\tlC~t: p%!i~~~.c;x~__.,~/~~..~ __\~.~1 .<1, , ~~~:..j 

.• I,jl l: r;'II1ft';', S\'(.:r(~ta:r 

Prln~ipal 

t.....L)(l...A. A <)I.JL\-,~.
W:,TI l"<wfi'Ci, .tft(iI'n('\,'~lIl-.. Ja( f. ~urt~, 
ll" S""tI, Woh"U, Ctsp,'" W',," Xl.hOI 

,{ tht! t,tlnllf;·tl 1\ • ('urpor"Ucn. 1M bond ahoufd be Itx\"nJiC>d by Ibi duly iluthortz....d ..rtkt"t'tI. with iht' "':>31 ..( 'n« ('urpur.•1f"n alfl:.:.... Wht"ll 
j.: 1'1 J~).I! ,r ur. ty ..,Xt,-Ut.'. ~hfs: bond b)' agent. power ol .Uotn.y or -IlUwr .. "ld.'H.l' Ht IlltthorH)' mu'::>t ;!N'Ulnpan)i ttw 1)(,1;11 I 

7 1,..,." ....,1.)-') 
P.tl..

·,n'j·;· 1I:1';H1 tit :"\.;ullt D.kota 

Ih ~.'" ~' j~;'<J~:4_'_'~"").!t.· 
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Hydrol05 4301-44 

NO MISCELLANEOUS 

INFORMATION FOR THIS WELL 


AS OF 5/18/2011 
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PI...UGOING AND ABANDONMENT CONSTRUCTION 

API No" 

Pedanf/ItotIII 

..... (OH) 

Hole SiZIJ 
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040047:10065 
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125u __ 10 
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NoP/ugin~ 

Pipe _1&11414111 
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Total 0epII! 
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By Mike ~. Powertedl (USA) Inc, October 4. 2011 

Dewey Burdock Groundwater Wen Report (2010 & 2011- Field Work Completed): 

During the field seasons of 2010 and 2011, Powertech personnel conducted groundwater well work at 

the Dewey Burdock project area. This work consisted of locating groundwater wells within the Area of 

Review (AORJ, monitoring water levels of selected wells, measuring flow rates of artesian wells, and 

determining groundwater well construction information by running the down-hole camera and 

geophysicalloging tools. Groundwater wells within the ADR are shown in Map 1. The conducted field 

work is detailed below. 

Groundwater Level Measurements: 

Groundwater levels were monitored by Powertech personnel on selected groundwater wells, in order to 

construct groundwater potentiometric surfaces for various aquifers. Standard operating procedures 

(SOP) for water level measurements under artesian and sub-surface conditions are shown in 

AttKhment 1. Groundwater elevation data from the monitoring program are contained within Table 1. 

It should be noted that a significant amount of work had to be completed on many groundwater well 

surface casings in order to obtain accurate measurements. This was particularly the case for artesian 

groundwater wells that needed to be fully sealed up and shut in, in order to obtain accurate pressure 

measurements. Below is a photograph showing an example of well head work completed in order to 

accurately obtain artesian pressure measurements. 

Artesian/Wlndmill GrouncIInter Well Flow Rates: 

Groundwater wells that free-flow at the ground surface under artesian pressure and by the use of a 

windmill and their associated flow rates are shown in Table 2. This information was provided to 

Petrotek to incorporate into the project area groundwater flow model. Flow rates of free flowing 

groundwater wells was obtained by using a S-pllon bucket, and noting the amount of time it took to fill 

the bucket, which yielded an estimate of the flow rate. Below are photographs of a typical artesian 

eroundwater well and a fIowirw windmill within the project area, that are allowed to free-flow to the 

ground surface. 
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By Mike Beahore. Pow\efted't (USA) Inc. October 4, 2011 

Groundwater Well Work Completed: 

Below is a well by well summary of work completed on groundwater wells during the field season of 

2011. Several tasks were completed in order to determine the construction details of many 

groundwater weHs. A tabulated summary of groundwater well status as of September 30, 2011 is 

included in Table 3. H dro 10 5 is former oil test well API 40047 20065 

Groundwoter Well Hrdm ID 5: 

Groundwater well number 5 is located about 0.5 miles south of the Powertech Burdock pump test 

location. The well is artesian and consists of a 4--inch casln.. Orlslnally the well was expected to 

produce water from the Chilson aquifer, however further lnvestilations utifizlns the down-hole camera 

and seophysical tool actually revealed that the well is screened within the lower Fall River aquifer. The 

leophysicallog and the screened interval were sent to Powertech seol08ists for sub-surface geologic 

interpretationS. The well consists of 4-inch casing to a depth of 155 feet below the ground surface, and 

is open hole from 155 to 115 feet. 
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By MIte 8eehore, Powerteeh (USA) Inc. 0c:II'.lbet' 4, 2011 

Groundwater well number 6 is located within the project AOR and about I-mile south of the Powertech 
Burdock pump test location. This well is non-flowing and consists of a 12-inch steel casing. The static 

water level in the well is at about 20 feet below ground surface. 

The 2-inch down-hole camera was run down the well casing in order to determine the well construction 

details. As with many groundwater wells in the area, it was very diffICult to see the screened interval of 

the well due to mineralization on the iMer casing walls. It appeared from the video that the steel well 

casing ended at a depth of US feet below the ground surface, below which was open bore hole to a 

total depth of 200 feet below ground surface. These depths correspond to other Fall River wells in the 

area. The geophysicalloging tool was also run down the well casing to its total depth. The logs suaest 

that sandy facies with good porosity exists from the ground surface to 200 feet below the ground 

surface. 

Groundwater Well Hydro ID 9: 

Groundwater well number 9 is located within the AOR and south of the Powertech Burdock pump test 

area. The status of this well was unknown, and was identified at the ground surface by the presence of 

upwelling water flow from what was hypothesized to be a broken-off casing (see photo below). 

Historical documents from TVA identify this well as being screened within the Fall River Aquifer. 

Conversations with the landowner also help validate that well number 9 is screened within the Fall River 

Aquifer. 

3 
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By Mb Beehofe, Powertech (USA) 1rK:. October 4, 2011 

Powertech personnel excavated a small portion of the area near the upwelling water in an attempt to 

locate the groundwater well. After much effort, the broken off 2-inch groundwater well casing was 

located about 6 feet below the ground surface. A pipe was then attached to the casing to ensure that 

artesian pressure would lift the .roundwater to the ground surface before repairing the well-head, but 

water did not flow to the ground surface. 

Powertech personnel then constructed a 6-foot Ionll-inch drill bit. This tool was used to ream out 
sulfide mineralization that had accumulated on the inner walls of the well casing. This process increased 

artesian flow from the well to about 1.0 gallon/minute at the ground surface. 

After verifying flow from the well at the ground surface, a 2-inch pipe was placed inside the existing well 

casing and penetrated into the well about 2-feet. A protective riser was then placed around the 2-inch 
pipe, and cement was added to the space between the 2..jnch well head and the protective riser. 
Artesian flow of llallon/minute was observed at the ground surface. Below is a photograph of the final 
well-head configuration. 

The excavated area around the well was then replaced and smoothed out to match the existing 

topography. The landowner can now utilize the groundwater well for stock watering purposes. 
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By Mike Beshore, PoMrtech (USA) Inc. October 4, 2011 

Powertech personnel were unable to run a down-hole camera on the well due to mineralization on the 

inner casing walls, A one inch camera, once obtained, may penetrate into the water well and allow 

construction details to be ascertained. This effort resulted in verifying the presence of a groundwater 

well and is now set up so water level measurements can be obtained. 

Groundwater well number 37 is located outside of the project boundary but within the AOR, about 0.75 

miles south-east of the south-east corner of the project boundary. This groundwater well is not artesian 

and produces stock water by a windmill. The windmill was disassembled by Powertech personnel so 

access to the well could be obtained. 

This groundwater well orialnally produce water from an unknown aquifer, but further investigations 
reveal that it produces from the upper Fall River aquifer ac:cordin8 to Powertech geologists who 
interpreted the Ceophysicallog and screened interval obtained from the down-hole camera. The down

hole camera revealed that the well is cased at the surface, but is open-hole from a depth of 93-145 feet 

below the ground surface. 

Groundwater well number 49 is located within the Powertech Dewevaquifer pump test area. This well 

has a construction report associated with it, Is screened from a depth of 475-540 feet, and is known to 

be screened within the upper Fall River aquifer. The total depth of the well was verified to be 540 feet 

by Powertech personnel. 

This groundwater well is artesian, and when first visited had a leaky surface casing. In order to be able 

to measure artesian pressure and ,roundwater levels with a high de.ree of accuracy, the leak in the 

surface casing had to be fixed, and fitted with valves to isolate the pressure gauge. Below is a 

photograph of surface casinI work completed. There are no leaks at the ground surface, and measured 

water levels now correlate very well with other surroundint upper Fall River wells. 

5 
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By MIte Beshont, Powettech (USA) Inc. October 4, 2011 

Groundwater Well Hydro ID 106: 

Groundwater well number 106 is located within the AOR just north of the town of Dewey, and north of 

the Dewey Fault zone. The status of this 7-inch waS unknown, and expected to produce from Inyan Kara 

aquifers. The well Is artesian and flows about 0.1 gallons/minute. 

The 2-inch down-hole camera was run down the we" casing to determine well construction details. The 

casing walls were very difficult to see due to mineralization and algae growth. It appeared from the 

video that the steel casing ended at 160 feet below the ground surface, below which was open bore 

hole to a depth of 196 feet below ground surface. The geophysicaliouing tool was then run down the 

well caSing to its total depth. The logs show a zone of good porosity below about 17S feet to 196 feet 

below the ground surface. 

Groundwater well number 220 Is an exlstinl stock well located about 1.5 miles north north-west of the 

Powertech Dewey pump test location, consisting of a 6-inch surface casing. Flow from the groundwater 

well is artesian and produces about 0.2 gallons of water per minute to a nearby stock tank. Below is a 
photograph of well number 220. 

., 
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By Mike Beehore. Powei1ech (USA) Inc. October 4. 2011 

The down-hole camera and leophysicaJ loainl tool was used bV Powertech personnel to investigate the 

groundwater well. The well was initially screened within an unknown aquifer. Through the use of the 

down-hole camera, it was determined that the well is screened from at least 463-523 feet below the 

sround surface. This corresponds to the upper Fall River aquifer according to Powertech geologists. 

However as can be seen from the down-hole video, the screened interval extends below 523 feet to an 

unknown depth. At 523 feet the camera could not go any deeper as the casing was broken and caved in. 

Groundtltlater Well Hydro ID 270: 

Groundwater well number 270 has been found and is located about 1.5 miles north and west of the 

Powertech Dewey pump test location. This groundwater well is artesian and produces about 12 

,allons/minute from a 2--inch steel casing. Currently the construction details of the groundwater well 

are unknown, but is expected to produce from the Invan Kara aquifers. 

Powertech personnel excavated the area around the groundwater well to fix the leaky well-head and 

prepare it for down-hole tools. A new well-head riser pipe was instatled and fitted with a valve for 

artesian water level measurements. The well-head is no longer leaky. 

An attempt was made to run a down-hole camera in the well in order to obtain construction details. 

Due to mineralization on the inner casinl walls, the down-hole camera would not enter the well casing. 

A 1-inch camera must be obtained to penetrate the well casing and obtain construction details. 

Gl'OUIttItIItater W." Hydro ID 605: 

The oriainalgroundwater well database provided to Powertech from their consultants identified a 

around water well hydro 10 605, which was suppose to be located about 1500 feet east of the TVA 

Burdock aquifer pump test well 668. There is In fact no groundwater welf at this location. There Is a 

verticall-inch pipe that comes up from the ground and provides water to a livestock tank. However this 

pipe comes from groundwater weH Hydro 10 668, which provide water to this location via artesian flow 

from 668. There is no evidence that .roundwater well 60S exists. 
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By Mike BeIIhont. Powertech (USA) Inc. October 4. 2011 

The status of groundwater wells 622 and 623 are known as TVA construction reports exist, and were 

utilized in the TVA Dewey pump test as observation wells. Powertech personnel verified in the field 

each of these wells using a till line to determine well depth, and most maps that show the screened 

interval are incorrect. Groundwater well 622 is the southern well and is the lower Chilson, as defined by 

the well depth being 780 feet below the ground surface. Groundwater well 623 is the northern well and 

is the lower Fall River, as defined by the tag line going to a depth of 580 feet below the ground surface. 

Furthermore, groundwater levels obtained from surroundinl wells correlate perfectly with the above 

conclusions. Most maps that have been generated to date are labeled incorrectly, and the well symbols 

need to be revised to show the verified aquifer. Groundwater well 622 is Chilson and well 623 is Fall 

River. 

Gl'OfIIIdwoter Well Hydro 10 635: 

It was originally thought that Hydro 10 635 was an Sundance groundwater well located near the stock 

reservoir about 750 feet east of groundwater well Hydro 10 5. However, it has been confirmed that this 

is actually a dlscharle point from groundwater well Hydro 105. Any groundwater quality samples 

obtained that are labeled as Hydro 10 635 are actually from Hydro 10 5. 

According to well construction reports, there was once a SUndance groundwater well in this area. The 

construction report shows that an oil test well was plUlled back and perforated in the Sundance 

aquifer. Powertech personnel found a solid steel pipe stickinl out of the ground about 2000 feet north 

of the reservoir where the Hydro 10 5 discharge point is located. It is thousht that this is the location of 

the oil test well. The steel pipe needs to be excavated to check if the well has been pluued back to the 

around surface. ~ This is a different oil test. API 40047 20071, which was 
GroundwatftT Wd IIJdro ID 6fl' plugged and the dry hole marker placed. Excavation is not 

• required. L.S.3/12/2012 
Groundwater welt number 642 is located in the extreme south-east corner of the project boundary, and 

was originally hooked up to a windmill for livestock water!1'II purposes. The well is currentlv not beil'll 

used for any purpose except for groundwater monitoring. The photOBraph below shows the windmill 

structure below which sroundwater well 642 is located. 
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By Mike 8eIhore. Powertecn (USA) Inc. October 4. 2011 

Well number 642 consists of a 5-inch steel surface casinl that is in good condition. Groundwater level 

measurements completed by Powertech personnel yield a water level of about 5-feet below the ground 

surface. Below is a close up photograph of groundwater well 642. 

The construction details of groundwater well 642 were initially unknown. Powertech personnel ran 

down-hole tools on the well to determine construction information. The down-hole camera shown that 

the 5-inch surface casing extends to a depth of 12 feet below the ground surface, below which is an 

open hole to a total well depth of 33 feet. Location and geophysical 101 information was provided to 

Powertech geologists, and they interpreted the well to be producinc water from surface alluvial 

sediments. However while runnifll the camera down the hole, it was noted that the walls of the 

borehole consisted of solid-rock. The geophysical Jog from the hole should be re-examined to make sure 

the well Is not completed in a sandstone formation such as the Fall River or Chilson. 

GIOUIItItIwIt",. Well Hydm ID 651: 

The original groundwater well database provided to Powertech from its consultants identified a 

groundwater well Hydro 10651. Powertech personnel inspected this area, and confirmed that there is 

no ,roundwater well at this location. There is a stock tank at the location, but it originally received 

water from groundwater well Hydro 10 6 via a trenched pipeline. Inspection of an aerial photograph of 

this location clearly shows that a pipeline exists from well number 6 to the location of the stock tank, 

which was orilinally thought to be a stand-alone well. From conversations with the current landowner, 

the groundwater well 6 at one time would provide water to the stock tank, but followin, TVA pumping 

of aquifers, the well failed to deliver water to the stock tank location. 

Groundwater well number 668 is located within the project area and within the proposed groundwater 

aquifer exemption boundary at the location of the lVA Burdock groundwater pumping test. 
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8y MIke Beehore. Powertedl (USA) Inc. October 4, 2011 

As can be seen from the above photograph, this groundwater well is in excellent condition and consists 

ofa lO-inch casing. The groundwater well is artesian and provides livestock water for the landowner. 

This groundwater well was used as the pumping well during the lVA Burdock aquifer test, and so there 

is a lot of construction information available. fhe lVA well construction report shows that the well 

produces groundwater from both the Fall River and Chilson aquifers, but Powertech personnel thought 

it was important to verify that information by running the down-hole Camera and geophysical'auing 

tool. 

Powertech personnel ran the down-hole camera on the water well and confirmed that the well is 

screened at multiple intervals. The upper screen of the well extends from 300 feet to 350 feet below 

the ground surface. A solid, unscreened interval exists from 350 feet to 495 feet below the ground 

surface. From 495 feet to 550 feet below the ground surface is the lower screened interval of the well. 
The total depth of the well is 550 feet. 

The geophysical/ots ran by Powertech personnel were provided to Powertech geologists for geologic 

interpretation. It was confirmed that the upper screened interval of the well (300-350 feet) is in fact 

within the lower Fall River Formation aquifer. The lower screen of the well from 495 to 550 feet 

intersects the lower Chilson Member of the lakota aquifer. The solid casing that runs between the two 

screened intervals intersects the Fuson Member confini,.layer. 

Ouri,. the summer of 2011 Powertech personnel installed an inflatable packer within the sroundwater 

well 668, in an attempt to isolate the two screened intervals of the groundwater well and conduct 

monitorins of the artesian pressures of each screened aquifer. That task and monitoring details are 

contained within a stand-alone report provided to Powertech eosineering. 
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By Mike 1IiIItIcn. PowwtIdI (USA) Inc. October 4, 2011 
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By MiM 8eIhont. POMr1ICtI (USA) Inc. October 4, 2011 

Hydro 10 Township Ranp Section 
1/4-1/4 
Location 

Coordinates East 
Coordinates 

North 
Screened 
Location 

Well Use Status 
Flow Rate 

(GPM) 
Notes 

1 7 1 9 SESE 1027696 429227 Chilson Stock Flowing 1.5 
2 1 1 16 SESE 1026724 423922 Chilson DomIIItIc 4.11 
3 7 1 22 SWNW 1021593 421104 Chilson Suxk Flowing 3 
4 7 1 15 SESE 1032516 423080 Unknown Stock Flowing 5 
5 7 1 14 NENW 1035181 427284 Chilson Stock Flowinl 1.5 
6 7 1 14 NESE 103721. 425012 Unknown Stock 
7 7 1 Z! NWNW 1033304 422417 Fall River DomIIIIIc 0.056 2 X 40 GPO (Est) 
a 7 1 23 SWSE 1036052 411515 Fall River Doft'lllltlc 0.14 5 X 40 GPO (Est) 
9 7 1 23 NENE 1031003 421106 Fall River Stock Flowlnl 3 
12 7 1 4 SESE 1026978 434378 Chilson Stock Flowinl 3.3 
13 7 1 3 NWNW 1021360 43"70 Chilson Doft'IIIItIc 0.085 1 X 123 GPO (Est) 
14 7 1 2 NWSW 1033704 434723 Fall River Stock 
15 7 1 2 NENW 1035304 431317 Chilson Suxk 
16 7 1 1 NESW 1041428 434446 ChUson DomeStIC! Not In Use 
17 7 1 12 SENW 1040223 431329 Fill River Stodc Windmill- Not In Use 
11 7 1 9 SWSW 1022112 421960 Fall River DomIIIIIc 6 
37 7 2 11 NWSW 1044183 423941 Unknown Suxk 2.S 
31 & 1 33 SWNW 1024321 442219 Fall River Stock Flowing 1.5 
40 6 1 30 SWNW 1013415 441112 Invan Klara DomeItk Not In Use 
41 6 1 31 SWNE 1015315 442011 Unknown Stock Not In Use 
42 7 1 5 SWNE 1021144 436411 Chilson Domestic 16.2 
43 6 1 34 SWSE 1031123 439436 ChUson Domestic Not In Use 
49 6 1 32 NWNW 1011932 444022 Fill River Stock Flowing 1.2 
51 7 1 9 SENE 1027411 431417 ChUson Suxk Flowing 12.9 
61 7 1 11 NWSE 1036132 429917 Chilson Stock 
H 41 60 22 $WSW 1011130 451153 Chilson DomestIc 0.11 4X40GPD 
102 6 1 II SWNE 1016115 451312 Chilson DomesIIc 1.5 2 Residents & 2 Gardens 
106 6 1 18 NENE 1011099 459625 Unknown Stock 
107 6 1 18 SWNE 1017018 451158 Fall River DomestIc Not In Use 
101 6 1 18 SWNE 1016478 451698 Fill RIver DomestIc Notln Use 
109 6 1 17 NENW 1020101 45962S Chilson Domestic 0.085 1 X 123 GPO (Est) 
110 6 1 17 NENE 1023777 459643 Chilson Stock 
111 6 1 17 NWN£ 1022074 459516 Fall River Stock 
112 6 1 16 SESE 102.7164 455111 Fall RIver Stock Wlndmill- Not In Use 
113 7 2 6 NESW 1046437 434417 Unknown Stock Not In Use 
114 7 2 7 SESW 1045410 421654 UnkMI Stock 0.56 40 cows X20 GPO 
115 6 1 18 SENE 1017&97 457640 Fall RIver DomesIIc 0.17 2X123 GPO 
116 (; 1 18 SENE 1017992 451111 Fall River Stock Flowing 1.5 Dewey Post Office 
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By Mike BeetIcn. Powenecn (USA) Inc. October 4. 2011 

Hydro 10 Township Ranle Section 
1/4 -1/4 
Location 

Coordinates East 
Coordinates 

North 

Screened 

Location 
Well Use Status 

Flow Rate 
(GPM) 

Notes 

117 6 1 8 SWSE 1022177 460796 Unknown Stock Not In Use 

131 6 1 18 NENE 1017537 459030 Fall River Domestic 0.75 2 Residents & 10 Horses 
147 6 1 17 NESW 1020879 4S6566 Chilson Monitor 
220 6 1 19 SENE 1017872 452334 Unknown Stock Flowin, 0.2 

270 6 1 19 NWSW 1014108 451942 Unknown Stock Flowin, 0.8 
436 6 1 20 NWNE 1021450 454700 Fall River Monitor 

i S06 7 2 8 SWNW 1050129 430704 Unlg)apa Stock 

I 510 7 1 12 SESE 1042933 421178 Chilson Stock 

609 6 1 29 5WNE 1021735 447108 Chilson Monitor 
610 6 1 29 SWNE 1021599 447969 Fall River Monitor 
611 6 1 20 NWNE 1021135 453954 Chilson Monitor 
612 6 1 20 NWNE 1021755 454128 Chilson Monitor 

613 6 1 20 NWNE 1022125 453775 FaJl River Monitor 
114 6 1 20 NWNE 1022185 453769 Fuson Monitor 

615 6 1 20 NWNE 1022172 453708 Chilson Monitor 
616 6 1 20 SWNE 1022132 453134 Chilson Monitor 

617 6 1 20 NENW 1021026 453582 Chilson Monitor 

ill 7 1 2 SENE 1031074 435906 Unknown Stock 

619 7 1 2 SENW 1034166 436729 Chilson Stock 

620 6 1 35 NWNW 1033951 443209 Chilson Stock 

622 6 1 20 NENE 1022776 454033 Chilson Monitor' 

623 6 1 20 NENE 1022686 454311 Fall River Monitor 

628 6 1 20 SESE 1022496 449718 Fall River 5tock ! 

631 6 1 23 SWSW 1034177 449309 Fall River Stock 

635 7 1 14 NENW 100401S 427131 SUndance Monitor 

637 7 1 11 NESE 1031075 430320 Unknown Monitor 

631 7 1 2 NENE 1031269 437976 Fall River Monitor 

639 7 2 7 SENW 1045704 430722 Unknown Stock 

640 7 1 12 SESE 1043010 427965 Unknown Stock 

642 7 1 12 SESE 1042926 421042 Unknown Stock 

645 7 1 16 NENE 1027681 421tH Unknown Stock 

&SO 7 1 1 SESE 1043711 433331 Chilson Stock 

656 6 1 31 SENW 1014230 442000 Unknown Stock Flowin, 6.25 

657 6 1 20 NWNE 1021483 454729 Chilson Monitor 

662 7 1 11 SESW 1035311 421928 Unknown Monitor 

661 7 1 15 NWNE 1031029 427450 Inyan Karl Stock Flowin, 6.25 Measured @ ST 

676 6 1 34 SE5W 1030146 439191 Alluvial Monitor 

6n 7 1 4 SWSW 1023527 434077 Alluvial Monitor 
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By Mike ~. Powwt.ch (USA) Inc. October 4. 2011 

Hydro 10 Township Ran,e Section 
1/4-1/4 
LoCItlon 

Coordinates East 
Coordlnltes 

North 
Screened 
Location 

Well Use Stltus 
Flow Rate 

(GPM) 
Notes 

671 7 1 9 SWNE 1026522 431925 Alluvill Monitor 
679 6 1 27 NWSE 1032294 446145 Alluvial Monitor 
610 7 1 11 NESW 1035078 42t969 Chll50n Monitor 
611 6 1 32 NENW 1020330 443725 Fall River Monitor Flowin, Shut-In 
612 7 1 11 SENW 1035139 431257 Chilson Monitor 
613 6 1 29 NESW 1020212 446104 Fall River Monitor 
614 7 1 11 NESW 1035191 429744 Chilson Monitor 
615 6 1 32 NWNE 1020690 443409 FallRivef Monitor Flowln, Shut-In 
&16 7 1 11 NESW 1034970 429749 Chilson Monitor 
617 6 1 32 NENW 1020011 443724 Fall River Monitor Flowln, Shut-In 
611 7 1 11 NESW 1035027 429974 Fall River Monitor 
119 6 1 32 NENW 1020116 4437.9 Chilson Monitor Flowin, Shut-In 
690 7 1 11 NESW 1035114 429970 UnkDaDl Monitor Flowln, Shut-In 
691 6 1 32 NENW 1020364 443698 Fall River Monitor Flowin, Shut-In 
692 7 1 11 NESW 1035075 430014 Chilson Monitor 
693 6 1 32 NENW 1020327 44_1 UnkDaDi Monitor Flowi", Shut-In 
694 1 1 15 NWNW 1028717 426136 Fall River Monitor Flowin, Shut-In 
as 6 1 32 SESE 1022315 439312 Fill RIver Monitor Flowing Shut-In 
696 7 1 15 NWNW 1021538 427141 Chilson Monitor Flowin, Shut-In 
697 6 1 32 SESE 1022350 439347 Chilson Monitor Flowin, Shut-In 
698 1 1 2 NESW 1035909 435651 Fall River Monitor 
703 7 1 1 SWSE 1041621 434334 Unkpapi Domestic Not In Use 
704 7 1 5 SWNE 1020966 436647 Chilson DomIItIc l.S 1 Resident &Stock (est) 
70S 6 1 21 NENE 10_24 453314 Chilson Monitor 
706 6 1 21 NENE 1021S19 453276 Fill River Monitor 
707 6 1 34 SWNE 1031935 441109 AUuvla1 Monitor 
708 7 1 3 SESW 1030254 434094 Alluvial Monitor 
709 7 1 15 SENW 10292. 426603 AUuvill Monitor 
3026 7 1 12 NENE 1043631 432133 Chilson Monitor 
4002 6 1 30 NWSW 1013414 446931 InYln Karl DoIMItIc 2.72 
7002 7 1 23 NWNW 1033333 421931 Chilson Stock 3.45 
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lSy Mike BHhore, ~ (USA) Inc. October., 2011 

HydrolD Township Ranp Section 
1/4-1/4 
Locatlon 

Coordinates 
EISt 

Coordinates 
North 

Screened 
location 

W.lluse 
Totil 
Depth 

Screened 
InteMlI 

Screened Aquifer Wort to Complete 

1 7 I 9 SESE 1027&16 4l!iW7 Chilson Stock lind! camera 
2 7 1 16 SESE 1026724 423922 Chilson Domestic 650 566-6SO Need Access, Artesian 
3 7 1 22 5WffW 1021593 421104 Chilson Stock linch camera 
4 7 1 15 SESE 1OUS16 423010 Unknown Stoc:k linch camera a AcceSi 
5 7 1 14 NENW 1035181 427284 FilII River Stock 175 155-175 Lower Fall River Complete 

6 7 1 14 NESE 1037118 4l5012 Unknown Stock 200 135-200 ConI" 
7 7 1 23 NWNW 1033304 422417 Fall River Domestic 200 Need Access, Artesian 

I 8 7 1 23 SWSE 1036052 418515 FaU River Domestic 240 Need Access, Artesian 

I 9 7 1 23 NENE 101lClO3 421106 FaU RIver Stock linch Cam.ra 
, 

12 7 1 4 SESE 1026178 434371 ChUson Stock 80S linch Cam.ra 
13 7 1 3 NWNW 1028360 438470 Chilson Domestic 625 580-625 Complete 
14 7 1 2 tfN5W lOH704 4M7ZS Fall River Stock 300 Lower Fill River linch Camera 
15 7 1 2 NENW 1035304 4_17 Chilson Stock Ready, Dry Hole 
16 7 1 1 NESW 1041428 434446 Chilson Domestic 330 Remove Shed 
17 7 1 12 UNW 1040Z2l umt F.IIRM1r Stock Need AcceSI, Pull Windmill 
18 7 1 9 SWSW 1022812 428960 Fall River Domestic 527 Need Access 
i7 7 2 11 NWSW 1044113 4UM7 Fall RIver Stoc:k 145 93-145 UDDer Fall Aiver ConIpIete 
31 
40 

i, 1 
1 

J3 
JO 

5WffW 
5WffW 

1024J18 
1011415 

4422It 
447112 

Fall Aiv.. 
loyan Kar. 

SCack 
Domestic 

4M Pull Pump 

linch Cam.-a " Access 
41 6 1 31 SWNE 10153IS 44lOIl Unknown Stock Need Access 
42 
43 

7, 1 
1 

S 
34 

SWNE 
SWSE 

1021144 
1011123 

436481 
4IMJi 

Chilson 
ChIlson 

Domestic 
Domestic 

600 Need Access, Artesian 
Need Access 

4t 6 1 32 NWNW 1011132 444022 Fall Riv.r Stock 600 475-540 Upper Fall River 
51 7 1 9 SENE 1027411 431417 ChUson Stock Need Access 
61 7 1 11 NWSl 103Ai2 429917 Chilson Stock Ready 

!6 41 CiO 22 $WSW 1011630 451153 ChUson Domestic Need Access 
102 6 1 1. SWNE l.016'I25 458312 ChIlson DclrMstic: NeedAcaess 
106 6 1 18 HEHE 101I09Q 4S11625 Unknown Stock 196 1~196 ConI....
107 6 1 11 SWNE 1017018 451158 Fall liver Domestic Need Access 
1.01 6 1 18 SWNE 1016478 451&18 Fall River DomestIc: Need Access 
101 6 1 11 NENW 102.0101 459625 Chilson DomestIc NeedAcaess 
110 6 1 17 NENE lCJ:lJm 459643 Chilson Stock Need Access 
111 6 1 17 NWNE 1022074 459586 Fall Rlver Stock Need Access 
112 6 1 16 SESE 1027164 4S5111 Fall Iiviii' Stock Need Access, Pull Windmill 
113 7 2 6 NESW 1046437 414417 Unknown Stock Need Access, Pull Windmill 
114 7 2 7 SESW 1045410 421&54 UnkpaPi Stock Need Access, Pull Windmill 
115 6 1 11 SENE 1017617 457640 Fill Iiviii' Domestic Need Access 
116 6 1 11 SENE 1017992 458111 Fall RIv.r Stock Need Access 
117 6 1 8 SWSE 1022177 460796 Unknown Stock Pull Pump 

131 6 1 II NENE 1017517 451030 Fall River Domestic Need Access 
141 6 1 17 NESW 1020179 456566 Chilson Monitor 750 6SQ.750 Com.... 
no 6 1 19 SENE 1017172 4S2JM Unknown Stock 463-523+ Upper Fall River Com~ 
270 6 1 19 NWSW 1014108 451942 Unknown Stock lInd! camera 
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By Mb a..t\cn, PowwWe:h (USA) Inc. October4,2011 

Hydro ID Township Itlnle Settion 
1/4-1/4 
L.acatlon 

Coordinltes 
Elst 

Coordlnltes 
North 

Screened 
L.acation 

Well Use 
Total 
Depth 

Screened 
Interval 

Screened Aquifer Work to Complete 

4H 6 1 20 NWHE 1021450 454700 Fill River Monitor 5510 505-590 Lower Fall River ConIpiete 
506 7 2 1 SWNW 1050129 430* Unkpapl Stock Ready 
510 7 1 12 SESE 1042'33 421178 Chilson Stock Need Access, Pull Pump 
iOI 6 1 29 SWNE 10217)5 447101 Chilson Monitor 1QOO 5103-966 Lo_rChllson Coraplete 
610 6 1 29 SWNE 1021519 447. Fall River Monitor 610 630-672 Lower Fall River ConI.... 

611 6 1 20 NWNE 1021135 453'54 Chilson Monitor 804 
695-730, 
755-100 

Middle Chilson, 
Lower Chilson 

Complete 

612 6 1 20 NWNE 1021755 454121 Chilson Monitor aoo 512-100 Lo_rChiison ConI"'" 
613 
614 

6 
6 

1 
1 

20 
20 

NWNE 
NWNE 

1022125 
1022115 

453n5 
453769 

Fall River 
Fuson 

Monitor 
Monitor 

SIO 
620 

504-510 
6C8-62O 

Lower Fall River 
Fuson 

Com....Cora,... 
615 6 1 20 NWNE 1022172 453708 Chilson Monitor 800 712-800 Lower Chilson Complete 
616 6 1 20 SWNE 1022132 453134 Chilson Monitor 83S 735-135 Lower Chilson Com,... 
617 6 1 20 NENW 1021026 4S3S12 Chilson Monitor 810 715-110 Lo_rChllson Com... 
611 7 1 2 SENE 1031074 43S906 Unknown Stock Com... 
619 7 1 2 SENW 1034866 436729 Chilson Stock 288 230-288 Upper Chilson Pull Pump 
620 6 1 35 tI'NtI'N 1033951 443209 Chilson Stock Need Access, Pull Pump 
622 6 1 20 NENE 1022776 454033 Chilson Monitor 780 714-780 Lower Chilson Complete 
623 6 1 20 NENE 1022616 454311 Fall River Monitor SIO 503-580 Lower Fall River CorA", 
628 6 1 20 SESE 1022496 449718 Fall River Stock S20 Upper Fall River Need Access, Pull Pump 
631 6 1 23 SWSW 1034177 449309 Fall River Stock 80 30-80 Lower Fall River Need Access, Pull Pump 
as 7 1 14 NENW 10D401S 427131 Sundance Monitor Not A Well 
87 7 1 11 NESE 10lI075 430320 Unknown Monitor linch Carnera 
UI 7 1 2 NENE 10.2&9 437976 Fall River Monitor Pluued?, Need to Verify 

53' 7 2 7 SENW 1045704 430722 Unknown Stock ReadV, Hand DUI Well 
640 7 1 12 SESE 1043010 421HS Unknown Stock PullPum~ 

642 7 1 12 SESE 1042'26 421042 Alluvial Stock 33 12-33 Alluvial Com.... 
645 7 1 16 HEME 1027611 427998 Unknown Stock Need Access, Pull Pump 
6SO 7 1 1 SESE 1043781 433331 Chilson Stock Pull Pump 
&Sf 6 1 31 SENW 1014230 442000 Unknown Stock Remove 5hed to Access 
557 6 1 20 NWNE 1021413 454729 Chilson Monitor 100 715-100 Lower Chilson Com.... 
662 7 1 11 SESW 1035311 421921 Unknown Monitor linch Camera 

6a 7 1 15 NWNE 1031029 427450 Inyan Kara Stock 550 
300-3SO, 
49S-5SO 

Lower Fall River, 
Lo_r Chilson 

Complete 

676 6 1 34 SESW 1030846 439891 Alluvial Monitor 22.5 12-22 Alluvial Complete 
677 7 1 4 $WSW 1023527 434077 Alluvial Monitor 14.5 4-14 Alluvial Comj)lete 
678 7 1 9 SWNE 1026522 431925 Alluvial Monitor 14.5 4-14 Alluvial Com~ 
679 6 1 27 NWSE 1032294 446245 Alluvial Monitor 39 29-39 Alluvial Complete 
680 7 1 11 NESW 1035078 429969 Chilson Monitor 436 426-436 Lower Chilson Complete 
681 6 1 32 NENW 1020330 443725 Fall River Monitor 600 585-600 Lower Fall River Complete 
682 7 1 11 SENW 1035139 431257 Chilson Monitor 460 45Q-460 lower Chilson Complete 
683 6 1 29 NESW 1020212 446104 Fall River Monitor 650 635-650 Lower Fall River Complete 
684 7 1 11 NESW 1035191 429744 Chilson Monitor 423 413-423 Lower Chilson Complete 
685 6 1 32 NWNE 1020690 443409 Fall River Monitor 595 SSO-595 Lower Fall River Complete 
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By Mike 1IItIore. POWIf1Id'I (USA) Ine. 

Hydro 10 Township Ran._ Section 

686 7 1 11 
687 6 1 32 
688 7 1 11 
689 6 1 32 
690 7 1 11 
691 6 1 32 
692 7 1 11 
693 6 1 32 
694 7 1 15 
695 6 1 32 
696 7 1 15 
697 6 1 32 
698 7 1 2 
703 7 1 1 
704 7 1 5 
705 6 1 21 
706 6 1 21 
707 i 1 34 
701 7 1 3 
70!1 7 1 15 
3026 7 1 12 
4Q02 6 1 30 
7002 7 1 23 

1/4-1/4 
Location 

NESW 
NENW 
NESW 
NENW 
NESW 
NENW 
NESW 
NENW 
NWNW 

SESE 
NWNW 

SESE 
NESW 
SWSE 
SWNE 
NENE 
NENE 
SWNE 
SESW 
SENW 
NENE 

NWSW 
NWNW 

Coordlnltes 
EDt 

1034970 
102D081 
1035027 
1020316 
1035114 
1020364 
1035075 
1020327 
1021717 
1022385 
1028538 
1022350 
1035909 
1041621 
1020966 
1021624 
1021589 
1031935 
10J0254 
1019216 
1043638 
101341" 
1033333 

Coordinates 
NOI1h 

429149 
443724 
429974 
443789 
429970 
443698 
430014 
443661 
426836 
439312 
427141 
439341 
435651 
434334 
436647 
453314 
453276 
441109 
.(.MOM 

4lM03 
432833 
44831 
421931 

Screened 
Location 
Chilson 

Fall River 
Fall River 
Chilson 

Unlcpapa 
Fall River 
Chilson 

Unkpapa 
Fall River 
Fall River 
Chilson 
Chilson 

Fall River 
Unkpapa 
Chilson 
Chilson 

Fall River 
Alluvial 
Alluvial 
AllUVial 
Chilson 

InYln Klrl 
Chilson 

Well Use 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Domestic 
Domestic 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Domestic 

Stock 

Tetal 

DeDth 


428 
608 
255 
730 
631 
50S 
33S 
930 
392 
5C8 
587 
682 
205 
52S 

460 
316 
44 
21 
40 
196 

SOD 

Screened 
Interval 

418-428 
593-608 
245-255 
715-730 
621-631 
490-505 
325-335 
91Q-930 
3n-392 
493-508 
572-587 
667-682 
180-205 
475-525 

428-458 
284-314 
30-40 
17-27 
21-31 

166-196 

Screened Aquifer 


Lower Chilson 

Lower Fall River 

Lower Fall River 

Middle Chilson 


Unkpapa 

Upper Fall River 

Upper Chilson 


Unkpapa 

Lower FaU River 

Lower Fall River 

Middle Chilson 

Middle Chilson 

Lower Fall River 


Unkpapa 


Middle Chilson 

lower Fall River 


Alluvial 

Alluvial 

Alluvial 


Middle Chilson 


October 4, 2011 

•Work to Complete 

Complete 
Complete 
Complete 
Complete 
CornpMtl 
Complete 
Complete 
Complete 
Complete 
ComDleh! 
Complete 
Complete 
Complete 
Compieta 
Complete 
Complete 
Complete 
Com..... 
c.pIete 
c...... 
Complete 


Need At;c:ns. linch carner. 

Need Access Artesian 
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By MIte BeehoIe. Power1edI (USA) Inc. October ". 2011 

Powertech (USA) Inc. 

Standard Operating Procedure (SOP) 

Groundwater Well Water Level Monitoring 

This SOP outlines procedures for measuring and documenting artesian and sub-surface water levels 

within groundwater monitoring wells. 

Materials: 

• 	 Powertech Groundwater Well Monitoring Data Sheet. 

• 	 Electric loaing Water Level Measuring Tape. 

• 	 High-Resolution Digital Pressure Gauge. 

• 	 Tape Measure with 1/100th foot accuracy. 

Personal Protective Equipment (PPE): 

• 	 Several potential hazards exist during groundwater well water level monitoring. These indude 

but are limited to pinch-points, pressure, slip/trip/fall, and environmental hazards. Appropriate 

PPE must always be utilized when conductinlgroundwater well water level monitoring. 

Documentation: 

• 	 The person conducting the ,roundwater well monitoring must completely and accurately fill out 

the Groundwater Well Monitoring Data Sheet. 

• 	 The person conductinS the groundwater well monitoring must read and sign the SOP for 
Groundwater Well Water Level Monitoring. A copy of the signed SOP should be filed at the 

nearest Powertech Field Office. A copy of the SOP must accompany the person conducting the 

monitoring in the field. 

ProcedlWes: 

1. 	 Completely fill in the Powertech Groundwater Well Monitorins Data Sheet. 

2. 	 Procedure for pressurized artesian Iroundwater wens. 

a. 	 Fully shut-in the artesian groundwater well so that there are no leaks that result in the loss 
of artesian pressure. This may require some tightening or replacement of plumbing fixtures_ 

Aclosable valve should be fitted to the well head that allows the attachment of the high

resolution dilital pressure gqe. This valve and other plumbing fittings should not be 

removed, so that future measurements can be conducted at the same elevation. 

b. 	 Make sure that all air has been evacuated from the artesian .roundwater well. The hilh

resolution diaital pressure puce can now be installed and turned on. Make sure that the 
puce has been reset, or zeroed out. 
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By MIke BeIhore. ~ (USA)lno. 	 October 4. 2.011 

c. 	 Take an initial pressure measurement in pounds/square-inch (PSII) and document the 

measurement and time on the Powertech Groundwater Well Monitoring Data Sheet. 

Pressure measurements should be taken with an accuracy of 0.01 PSI. 

d. 	 Continue to take and document pressure measurements until the artesian water well 

pressure has stabilized. Astabilized artesian pressure measurement is defined as one of the 

following: 

a. 	 A pressure measurement that reaches a maximum value, and then slightly 

decreases, but does not exceed the maximum documented value within a period of 

IS minutes. 

b. 	 If the pressure measurements 00 NOT fluctuate more than 0.04 PSI (or 0.1 feet of 

water head) over 3 measurements within a 15 minute time period. 

e. 	 Make sure to measure the vertical distance between the surveyed control point (Top of 

Casing or Survev Pin) and the pressure sensor diaphragm on the pressure gauge. This 

measurement must be taken with an accuracy of 1/1oo1t1 of a foot. 

3. 	 Procedure for sub-surface water level groundwater wells. 

a. 	 Lower the probe of an Electric lolling Water Level Measuring Tape into the groundwater 

well, and lower at a slow rate. Be careful not to let the probe and tape unwind too quickly 

as they may come free of the spool and be lost into the well. 

b. 	 Also make sure that the probe sensitivity is adequately adjusted. The deeper the water is in 
the well, the less sensitivity the probe will require. This is important as condensation in the 

well could give false readings of the water level in the well. 

c. 	 Measure and document the depth to the water in the well from the top of the well casing. 

This measurement must be logged with an accuracy of 1/1ootll of a foot. Make sure to take 

several measurements to ensure an accurate final water level. 

I certify that I have read and understand the content of this Standard Operatilll Procedure. 


Empfoyee Sitnature: ______________. ___ Oate: _______ 
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RESPEC RESPONSES TO NUCLEAR REGULATORY COMMISSION COMMENTS (REVISION 1) 

(Letter from Crystal Hocking, RESPEC, to Mark Hollenbeck, Powertech (USA) Inc., July 22, 2010)
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RSI(RCO}-185317-10120aRESAC 
• flAru. "ATUIAL usouICn 

External Memorandum 

To: 	 Mr. Mark Hollenbeck 

Powertech (USA) Inc. 

310 2nd Avenue 

P.O. Box 812 

Edgemont, SD 57735 


cc: 	 Mr. John Mays, Powertech 

Mr. Cory Foreman, RESPEC 

Project Central File 1853 - Category A 


Ms. Crystal Hocking 
StaffGeologist 
RESPEC 
P.O. Box 725 

Rapid City, SD 57709 


Date: 	 July 22, 2010 

Subject: 	 Responses to Nuclear Regulatory Commission Comments (Revision 1) 

The purpose of this memorandum is to respond to the five tasks designated by Powertech to 
help respond to Nuclear Regulatory Commission (NRC> comments regarding the technical 
report. These tasks were outlined by Mr. John Mays and you at a meeting with RESPEC on 
June 24, 2010. 

Task 1. 	 Check Well 650 and Compare Water Level to Depth to Lakota to Determine 
Saturated/Unsaturated Conditions at That Location 

In an effort to help identify areas where the Lakota Formation is fully saturated, water level 
measurements of Lakota wells were compared to the elevation of the top of the aquifer. 
Tables 1 and 2 include well completion and water level measurements for Wells 650, 3026, and 
619. Well locations are shown on Figure 1. 

The elevation of the top of the Lakota at Well 650, 3,775 feet, was approximated by 
interpolating the known depth to Lakota at Well 3026 with the location of the outcrop (where 
the depth equals 0). The average water level measurement is at 3,682 feet elevation, or 92 feet 
below the approximate top of the Lakota. At the location ofWe113026 (DBOB-OI-06), the water 
level is approximately 60 feet below the top of the Lakota Formation. At both of these wells, the 
Lakota is only partially saturated. At Well 619, the water level in the Lakota is approximately 
300 feet above the top of the Lakota Aquifer based on estimates of the Lakota elevation from the 
sitewide structural contour maps; here the Lakota is fully saturated. 
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Mr. Mark Hollenbeck Page2 July 22,2010 

Table 1. Well Completion for Wells 650, 3026, and 619 

Hydro I.D. or Hydro Code 650 3026 619 

Powertech Borehole I.D. DBOB-OI-06 

Formation Lakota Lakota Lakota 

Subsurface (SS) or Free· 
Flowing (FF) 

SS SS SS 

Depth (tt) Unknown 196 280 

Screened Interval (ft) Unknown 166-196 Unknown 

Measuring Point 
Top ofS-inch 
steel casing 

Top ofS-inch 
casing pipe 

Top of 5-inch steel 
coupling on casing 

Surveyed Well Casing 
Elevation (ft) 3,820.48 3,700.12 

Stick Up (Well Casing 
Mark) (ft) -0.20 0.00 

Surveyed Control Point 
Elevation (ft) 

3,821.06 3,698.82 

Stick Up (Control Point) (tt) -0.56 

Calculated Mea8Ul'in~ 162 
Elevation (tt) ,I:S': • 3,820.68 3,100.12 

In an effort to better delineate where the Lakota Aquifer becomes fully saturated, RESPEC 
recommends Powertech acquire water levels from two or three additional Lakota wells in close 
proximity to the outcrop. Recommended wells include Wells 16, 61, and/or 620 (Figure 1). None 
of these wells have well completion reports, although they are listed in Tennessee Valley 
Authority (TVA) reports as being completed within the Lakota. Well 16 is listed in the TVA 
draft Environmental Impact Statement (EIS) as having a water elevation of 3,747 feet, and 
based on approximations from structure contour maps, the elevation of the Lakota is 3,730 feet 
or just below the water level of the Lakota. Based on this infonnation alone, it appears that 
Welll6 is at or very near the area where the Lakota Aquifer becomes fully saturated. From 
this, it is reasonable to assume that the tranBition from Baturated to unBaturated conditions in 
the Lakota is located geographically in the central to western portion of the Fall River 
Fonnation outcrop. However, because of fluctuations in the water table with time and 
precipitation patterns, it is highly recommended to take a new water level measurement at Well 
16, the only Lakota well located on the Fall River outcrop. 

Task 2. Check Field Notes to Verify Data on EXisting Potentiometric Surfaces Is Correct 

Wster level data for wells with questionable data were spot checked to compare field notes 
with the tabular data. An explanation of the results is provided in the following sections. 
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Mr. Mark Hollenbeck Page:~ 	 July 22, 2010 

Table 2. Water Level Measurements for Wells 600, 3026, and 619 

Hydro I.D. or Hydro Code 650 3026 619 


Poweriech Borehole I.D. DB08-0l-06 


Date ft above mean sea level 


2007-09-27 3,679.13 

2007-10-02 3,682.35 

2007-11-09 3,682.35 3,679.19 

2008-02-20 3,682.13 

2008-03-24 3,681.92 

2008-03-30 3,681.89 

2008-04-22 3,681.77 

2008-05-21 3,682.13 

2008-05-28 3,681.73 

2008-05-30 3,682.00 

2Q08.06.24 3,681.85 

2008-07-13 3,681.78 

2008-08-19 3,681.63 

2008·09-22 3,681.78 

2008-10-20 3,681.83 

2008-11-18 3.681.85 

2008-12-17 3,682.50 

2009-01-20 3,682.53 
, 

2009-02-24 3,682.50 

Number 5 13 2 

Mean Water Level Elevation 3,882 8,682 3,879 

Elevation of Top Lakota 3,775(" 3.741 3,375 

Difference'" -92 -69 304 

(a) 	 Based on interpolation. 
(b) Negative value indicates 	Lakota Aquifer is unsaturated at well location. 

Positive value indicates Lakota Aquifer is saturated at well location. 
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RSI-1853-10-033 
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Figure 1. Lakota Wells Near the SaturatedlUnsaturated Interface. 
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Mr. Mark Hollenbeck Page 5 July 22,2010 

Fall River Aquifer 

Well 613 and Well 622. These two wells are both completed to similar depth in the Fall River 
Formation (well completion reports available) and are located about 700 feet apart. Both wells 
have a total depth of 580 feet and similar surface elevation with well 613 screened between 504 
and 580 feet and well 622 screened between 503 and 580 feet. The average water levels 
reported on Figure 2.7-14 of the NRC technical report (TR) are correct as compared to original 
field notes. These two wells have a difference in head of about 8 feet based on recent averages 
(3,701 and 3,709 feet elevation, respectively); at the time these wells were drilled, they also 
exhibited a difference of 8 feet (3,711 and 3,719 feet elevation). The difference in head between 
these two closely spaced wells is likely the result of minor differences in lithology and 
permeability of the aquifer. 

Well 695. The mean water elevation for this well is 3,632 feet and is correct as presented on 
Figure 2.7-14 of the NRC TR. The pressure has a mean average of 12 pounds per square inch 
(psi) with individual measurements that range from 12.7 to 13.8 psi. As in all free-flowing 
wells, psi is converted to feet by the formula: 

(1) 

Lakota Aquifer 

Well 8002. This Lakota stock well has an averase elevation of 3,578 feet as presented on 
Figure 2.7-15 of the TR. This value was not used while generating the water level contours for 
several reasons. First, this well is a free..f1owing artesian that was shut in during 
measurements; although no leaks were visible, it is possible that this well could not completely 
be shut in, as it is an older well with multiple fittings at the surface. Over the measurement 
time interval (September 2007 through February 2009), only 3 pressure measurements were 
made: 13, 15, and 14.65. Based on field notes, the value of 14.65 psi should be discarded as one 
of the lines froze during the stabilization period and the sampler was required by the landowner 
to open the valve to prevent weH damage. It is also believed that the other two readings were 
potentially taken before the well had completely stabilized. 

In generating the water level contours, Well 608 to the west was considered to have more 
reliable readings as this well is nonartesian and was measured with a water level tape. Water 
levels at Well 608 indeed exceeded estimates at Well 8002; that is unexpected and unlikely 
given the water gradient decreases toward the southwest. Water level data for Well 696, 
although not used in the generation of the original potentiometric surface, have an average 
value of 3,639 feet elevation; this value is extremely close to the potentiometric surface 
generated by ignoring the data from Well 8002. Therefore, it is our position that this decision to 
not use data from Well 8002 was sound. It is advisable to verify completion of this well and 
obtain additional water level measurements. 

WeU 615. Based on six meuurements, the mean potentiometric surface at Well 615 is 
correctly reported at 3,690 feet elevation. A well completion report for this well is available to 
verify this well is completed into the Lakota. 
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Mr. Mark Hollenbeck Page 6 July 22, 2010 

Well 609. There are a total of 11 measurements for this well, all within:!: 2 feet of each other. 
The value of 3,690 feet elevation on the existing potentiometric surface map is correct. A well 
completion report for this well is available to verify this well is completed into the Lakota. In 
addition, Well 610 (completed in the Fall River) is immediately adjacent to this well and has a 
comparable water level of 3,693 feet. 

Well 689. This well was recently installed by Powertech as a monitoring well for the Dewey 
pump test. It is screened for 15 feet in the upper Lakota Formation. A total of 11 pressure 
measUnmlElnts were collected from this well, ranging from 23 to 25 psi. The mean water level of 
3,684 feet presented on the potentiometric surface is correct according to our database and field 
records. 

Well 38. Based on the TVA EIS, this stock well is located in Sec. 33, T6S, RIE with a depth of 
550 feet and completed in the Lakota. However, data from a well completion report (Figure 2) 
indicate this well has a depth of 494 feet. The surface elevation at this well is roughly 
3,630 (eet, making the depth o( this well have an elevation o( 3,136 feet (assuming the well 
completion report is correct). Baaed on structure contour maps, the bottom of the Fall River 
(top of Fuson) is around 3,130 feet. Based on the depth reported on the well completion form 
and the structural contour information based on exploration boreholes, this well is now believed 
to be completed in the Fall River Formation and not the Lakota Formation. The mean water 
elevation o( 3,644 feet measured at this well oould be used in the future to slightly modifY the 
potentiometric surface for the Fall River Formation; the measured value is not unreasonable for 
the Fall River. Since this is a free-flowing well, it is also possible the water level could be 
higher than measured if shut in for a longer period of time. If potentiometric surfaces are 
redrawn in the near future, it is recommended to not include Well 38 on the Lakota surface. It 
is also recommended to log this well to verify completion. 

Task 3. Generate Map of Potentiometric Surfaces That has Wells Labeled by WeIlI.D. 

Existing potentiometric surfaces for the Fall River, Lakota, and Unkpapa Aquifers are 
presented in Figures 3 through 6. Contours have not been modified from previous versions. 
Figure 5 is a revised potentiometric map of the Lakota that has wells not used in generating 
contours removed to reduce confusion. 

Task 4. Compile Water Level Data and Completion Information Into a Table 

Tables 3 through 8 contain the field water level measurements and calculated water table 
elevations. Tables 3 and 4 contain data for the Inyan Kara Aquifers, Tables 5 and 6 contain 
alluvial aquifer information, and Tables 7 and 8 contain water level information on the 
Unkpapa Aquifer. 
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Mr. Mark Hollenbeck Page 7 July 22,2010 
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Table 4. Inyan Kara Water Level Measurements in Elevation Above Sea Level
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Table 6. Alluvial Water Level Measurements in Feet Below Measuring Point 

Hydro I.D. or Hydro Code 675 676 I 677 678 679 

Targeted Meamrement 
Frequency Monthly 

! 

Monthl~ Monthly Monthly Monthly 
.. --~~-

Measuring Point top ofwell 
casing 

top of well 
casing 

top ofwell 
casing 

top of well 
casing 

top of well 
casing 

Distance from Measuring 
Point to Ground (ft) 2.3 2.4 2.3 2.3 2.3 

Approximate Land 
Elevation From. 3,491 3,662 ! 3,570 3.591 3,717 
TOpop'aphic Map (ft) 

Calculated Meuurin. Point 
Elevation (ft) 

3,493.3 3,664.4 
i 

3,572.3 3,593.3 3,719.3 

nate ft below measuring point 

9tlfWOO7 -11.18 -20.14 -11.51 -12.1 -33.6 

1006I2007 -11.04 -20.3 -11.35 -11.73 -83.88 

11I9l2007 -10.99 j -20.3 -11.25 -11.45 -33.85 

1111412007 -33.85 

1112712007 -10.99 -20.37 -11.12 -11.22 

1211112007 -10.82 -20.4 -11.15 -33.88 

111112008 -10.6 -20.44 -83.87 

113012008 -10.17 -10.82 

MJl2008 -33.88 

21512008 -10.37 -20.5 -10.1 -10.81 

3I6l2OO8 -10.045 -20.58 -9.9 -10.75 -33.93 

4J29tlOOB -10.42 -20.6 -9.63 -10.38 

511812008 -34.02 

613012008 -20.65 -9.45 -10.95 -34.03 
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Table 8. Alluvial Water Level Measurements in Elevation Above Mean Sea Level 

Hydro ID or Hydro Code 675 676 677 678 679 

Formation Alluvial Alluvial Alluvial Alluvial Alluvial 

Subsurface (SS) or Free 88 S8 S8 88 88Flowing (FF) 

Depth (ft) 14-4 22.5 14.5 14.5 39 

Screened Interval (ft) 4-14 12-·22 4-14 4-14 29-39 

Targeted Measurement Monthly Monthly Monthly Monthly MonthlyFrequency 

top ofwell top ofwell top of well top orwell topofweUMeasurin,Point casing casing casing easing easing 

DifIUmee from Measuring 
2.3 2.4 2.3 2.3 2.3Point to Ground (ft) 

Approximate Land 
Elevation From 8,491 3,662 3,570 3,591 3,717 
TOJ)Otraphic Map (ft) 

Calculated Meuuring 
3,493.3 3,664.4 3.572.3 3.593.3 3,719.3Point B1evation (tt) 

Date ft above mean lea level 

9/281'2007 3,482.1 3,644.3 3,560.8 8,581.2 3,685.7 

1012612007 3,482.3 3,644.1 3,561.0 3,581.6 3,685.5 

111912007 3,482.3 3,644.1 3,561.1 3,581.9 3,685.5 

1111412007 3,685.5 

1112712007 3,482.3 3,644.0 3,561.2 3,582.1 

1211112007 3,482.5 3.644.0 8,582.2 3,685.4 

1I1lflOOB 3,482.7 3,644.0 3.685.4 

11300008 3,562.1 3,582.5 

2J3flOO8 3,685.4 
"--' ..-~ .. 

21512008 3,482.9 3,643.9 3,562.2 3,582.5 

3I6l2OO8 3,483.3 3,643.9 3,562.4 3,582.6 3,685.4 

4I29l2OO8 3,482.9 3,643.8 3,562.7 3,582.9 

511812008 3,685.3 

613W2008 3,643.8 3,562.9 3,582.4 3.686.3 

Mean 3,483 8,G« a. S,681 1.88& 
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Table 7. Unkpapa Water Level Measurements in Feet 

Hydro LD. or Hydro Code 690 693 708 704 

Targeted MeBL'JUrement Frequency Once Once Once Once 

Measuring Point 
top of 
casing 

top of 
casing 

top of 
casing 

top of 
casing 

Distanee from Mea8Urlng Point to 
Ground 2 

Surveyed Well Cuing Elevation (It) 3,700.04 3,627.27 
--. 

Stick Up (Well Casing Mark) (It) 

Surveyed Control Point Elevation (It) 3,699.59 3,626.31 

Stiek Up (Control Point) (tt) 	 0.41 

Calculated Measuring Point Elevation 
3,699.18 3627.27 3,877" 3,599"

(ft) 

Date 	 ft above (+) or below (-) meaauring point 

5/14108 	 29.15 135.77 

5J2l/()8 	 -109.96 _ .. 
..----~ 

5128108 	 30.65 

5IaOI08 	 116.5 

eI24I08 	 -109.4 

(a) Wells were not surveyed. Elevation estimated from topographic map. 

Task 5. 	 Geneme an Explanation of Water Level Measurement Feasibility for the Wells 
Listed In the NRC Comments 

The wells listed in the NRC review of the TR and an explanation of the feasibility of 
obtaining a water level measurement from those specific wells is included in Table 9. Figures 7 
and 8 display these wells for po8IIible inclusion alongside those wells that are in the current 
water level monitoring plan. For many of these wells, water level measurements were not 
easily obtained, but could be obtained with additional work such as pulling a pump and 
shutting in a well for a period of time. At this time, it is assumed that Powertecb will be 
conducting further field investigations into this matter based on RESPEC's cursory review. 

-DRAFT
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December 2013

 
2.2-B-346

 
Appendix 2.2-B

http:3,699.18
http:3,699.18
http:3,626.31
http:3,626.31
http:3,699.59
http:3,699.59
http:3,627.27
http:3,627.27
http:3,700.04
http:3,700.04


Mr. Marl< Hollenbeck Page 17 July 22. 2010 


Table 8. Unkpapa Water Level Measurements in Elevation Above Sea Level 


Hydro LD. or Hydro Code 

Formation 

Subtmrfaee (88) or Free-Flowing (FF) 

Depth(ft) 

Screened Interval (ft) 

T~Meuurement Frequency 

Measuring Point 

Distance from. Meuuring Point to 
Ground 

Appro::dmate Land Elevation from 
topograpbic map (ft) 

Caleulateci Measurin« Point Elevation 
(ft) 

Date 

5114108 

5121108 

5128108 

5I30I08 

61.24108 

Mean 

690 693 703 704 

Unkpapa Unkpapa Unkpapa Unkpapa 

FF FF SS FF 

623 930 525 955 

621-631 910-930 475-525 915-955 

Once Once Once Once 

top of well top of well top orwell top ofwell 
casing casing casing casing 

2 

3,877 3,599 

3,699.2 3,627.3 3,877 3,599 

ft above mean sea level 

3,728.3 3,763.0 

3,767.0 

3,729.8 

3,715.5 

3,767.6 

3.729 3,'788 3,78'7 3,716 

Task 6. 	 Review the Water Rights. Well Completion, and Water Quality for the Well North 
of Kennobble's Ranch to Determine Aquifer 

Well 4, a stock well located in SESE Sec. 15, T7S, RIE, was brought into question as to 
which aquifer the well is completed in. A well log indicates this well was originally drilled as on 
oil exploration well (API' 5093) into the Minnelusa Formation to a depth of2,264 feet. This log 
(Figure 9) also indicates the well was plugged and abandoned. RESPEC was not able to find 
any water rights or well completion information describing how this well was completed as a 
water well. However, information in Table 2.5.2-1 of the TVA EIS report describes this well 
(D-19) 88 being 2,264 feet deep, coinciding with the original drilling depth into the Minnelusa, 
and with a water level of3,580 feet elevation. 
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Table 9. Wells for Possible Inclwdon in Water Level Measurement Plan (Page 1 of3) 

Aquifer 

Fall River 

Fall River 

Fall River 

Fall River 

I 

Fall River 

Lakota 

Lakota 

Lakota 

I 

WeD 

7 

8 

17 

18 

20 

1 

2 

13 

Free 
Flowing 01' 

Subsurface 

Unknown 

FF 

SS 

FF 

Unknown 

FF 

FF 

Unlmown 

Reason for not 
Measuring 
Originally 

Domestic can not 
measure without 
pulling pump 

Domestic can not 
measure without 
pulling pump and 
shutting in for period 
of time 

St.ock well would need 
pump pulled and to 
_top being use to 
stabilized 

Domestic can not 
measure without 
pulling pump and 
shutting in lor period 
oftime 

Domestic can not 
meuure without 
pulling pump and 
shutting in for period 
of time 

Could not be sealed for 
psi measurement 
becallile of leaks 
calU!ed by coI'l'Ol!ion 
and age 

Could not be sealed for 
psi measurement 
because oflealu 
caused by corroeion 
and age 

Domestic can not 
measure without 
pulling pump; well i. 
no longer UlIed as 
resident moved 

Could be Meaaured 

With Minimal 


Additional Effort 


Yes 

Maybe 

Maybe 

Maybe 

Maybe 

No 

No 

Maybe 

Other Comments 

There is a .las file for 
this well, 80 it must 
be possible to 
measure 

Requires further 
invWltigation to 
detennine feasibility 

Requires further 
investigation to 
determine feasibility 

Requires further 
investigation to 
detennine feasibility 

Requires further 
investigation to 
detennine fe!l8ibility 

Could only be 

measured ifwell 

c!l8ing is repaired 


Could only be 
measured ifwell 

.C88ingisrepaired 

Requires further 

investigation to


I determine feasibility 

-ORAFT
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Table 9. Wells for Possible Inclusion in Water Level Measurement Plan (Page 2 of3) 

Free 
Aquifer Well 	 Flowing or 

Subsurface 

Lakota 14 SS 

Lakota 16 SS 

Lakota 42 Unknown 

Lakota 51 FF 

Lakota 96 FF 

Lakota 115 FF 

Lakota 147 SS 

Lakota 510 FF 

I 

Reason for not 

Meuuring 

Originally 


Difficult surface acce.ss 

difficult surface access 
because of fittings, 
domestic well would 
have to be shut in for 
period 

Domestic could not 
measure without 
pulling pump. Well 
has been revamped 
and completed in the 
Fall River Formation 
(1) 

Surface caaing in poor 
condition, leaking 

Domestic ean not 
measure without 
pulling pump and 
shutting in for period 
oftime 

Domestie can not 
measure without 
pulling pump and 
abutting in for period 
of time; also not 
measured because of 
location north of 
Dewey Fault 

Not meuumd becaU8e 
of location north of 
Dewey Fault 

Di1Ikult access, would 
require shut 

Could be Measured I 
With Minimal 


Additional Effort 


Maybe 

Maybe 

Yes 

No 

Maybe 

Maybe 

Yes 

Maybe 

Other Comments 

Requires further 
investigation to 
determine feasibility 

Requires further 
investigation to 
determine feasibility 

We are not sure 
when or to what 
formation this well is 
now completed in. 

This well is not 
measurable under 
tbepreHnteonditiOf1 

Requires further 
investigation to 
determine feasibility 

Requires further 
investigation to 
determine feallibility 

This is a I-inch 
piezometer that 
could euily be 
measured 

Requires further 
investigation to 
determine feuibility 
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Table 9. Wells for Possible Inclusion in Water Level Measurement Plan (Page 3 of 3) 

Free Reason tor not Could be Measured 
Aquifer WeU FlowinlJor M_llUring With Minimal Other Comments 

Subsurface Originally Additional Effort; 

Lakota 620 SS 

Stock well would need 
pump pulled and to 
stop being U!Ie to 
stabilized 

Maybe 
This well has a good 

, potential for 
meaaU'l'ement 

Could not be measured 
at time of 
potentiometric map 
generation because of 

Lakota 696 FF poor or cracked valve 
fittinss. ValVe!! were Yell, and it has been 

replaced and RESPEC 
has record ofsix 
meuurements from 

, 9122108 to 2122109 

This well was 
inadvertently left off 
potentiometric maps. Lakota 697 FF Yell, and it has been
It bas been measured 
12 times between 
8I30I08 and 2124109. 

Beeause of the age of 
Could only be

this well, it is believedLakota 7002 FF No measured ifwellthat pressurizing may casing ill repairedcause a line to rupture 

This well was sampled three times in 1979 by TVA and once by RESPEC in 2008. Data 
results are presented in Table 10. In comparison to nearby Well 7 and Well 7002, this well has 
nearly twice the value of chemical conductivity and sulfates. Conductivity and sulfate values 
observed at this well are dissimilar from other Inyan Kara wells in the area as well, but values 
are more compatible with expected water quality for the Minnelusa Aquifer. A detailed 
statistieal comparison ofwater quality was not conducted at this time. 

Based on the available information, it is now reasonable to believe Well 4 may be completed 
in the Minnelusa Aquifer. It is recommended to try to log this well with a borehole televiewer to 
confirm the completion of this welL 

IT you have any further questions or need further explanation of these items, please do not 
hesitate to contact me. 

CMH:llf 

-DRAfT

Dewey-Burdock TR 
December 2013
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Figure 7. Fall River Aquifer Wells for Possible Inclusion iu the Water Level Measurement 
Plan. Black dots Ql'Q wells in the current monitoring plan while blue dots are wells 
not currently included. 
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Figure 8. Lakota Aquifer Wells for P06sible Inclusion in the Water .Level Measurement Plan. 
Black dots are wells in the current monitoring plan while blue dots are wells not 
currently included. 
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F'i1(U1"e 9. Well Completion Report tor Well I.D .•4 (Page 1 of3). 
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Figure 9. Well Completion Report for Well LD. #4 (Page 2 of 3).
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Fipre 8. Well Completion Report for Well LD.14 (Page 3 0(3). 
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Mr. Mark Hollenbeck Page 26 July 22,2010 

Table 10. Water Quality Data tor Well 4 (Page 1 ot 4) 

ALKALIN 

ANIONS 

As 

B 

BALANCE 

BICARB 

B-TDS 

Ca 

CARB 

CATIONS 

Cl 

Cond, Field 

CONDUCT Lab 

C·SOLIDS 

D-Ag 

D·Al 

D·& 

D-B 

D-Ba 

D-Ca 

D-Cd 

D-er 

D·Cu 

D-Fe 

D-GALPHA 

D-GBETA 

D-GGAMMA 

~5 19'79-08-15 19'79-09-12 

80 181 

0.01 0.01 

1 1 

-57.3 -54.9 

73 220 

349 477 

12 0 

2B 26 

4,550 4,500 

2008-02·12 

88 

53.3 

-2.6 

107 

1.02 

5 

50.6 

26 

4,400 

3,600 

0.005 

0.1 

0.001 

0.7 

0.1 

241 

0.005 

0.05 

0.01 

0.03 

3.5 

14.4 

20 

DRAFT
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Mr. Mark Hollenbeck Page 27 July 22, 2010 

Table 10. Water Quality Data for Well 4 (Page 2 of4) 

197&.06-1Ii Ift79..08...11i 197&.09-12 I 2008-02-12 

D-Hg 0.001 

D-K 7.8 

D-Mg 87 
~~-~~~--~~ 

D-Mn 0.07 

D-Mo 0.1 

D-Na 716 

D-Ni 0.05 

DO 

D-Pb ! 0.001 

D-Pb210 1 

D-Po210 2.7 

D-Ra226 1.1 

D-Se 0.001 

D-SeIV 0.001 

D-SeVI I 0.001 

D-Si i 10.2 

D·SOLIDS 4,733 4,117 3,700 

D-Th 0.005 

D-Th230 0.2 

D-U 0.0004 

D-V 0.1 

D-Zn 0.01 

F 0.4 

Fe 1.68 1.59 

F-pH 7.83 

hardness 1.459 1,392 

K 15 14 

-DRAFT

Dewey-Burdock TR 
December 2013
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Mr. Mark Hollenbeck Page 28 July 22,2010 

Table 10. Water Quality Data for Well 4 (Page 3 of 4) 

1979.060015 

L-pH 8 

Mg 143 

Mn 0.12 

N 0.64 

Na 920 

NH3 

N02 

N03 

ORP 

Ph 0.05 

P04 0.01 

BAR 

Se O,ol 

Si02 9.4 

S04 3,230 

S-Pb210 

S-P02l0 

S.Ra226 

S.Th230 

S.U 

T·Ag 

T-As 

T·B 

T-Ba 

T-Be 

T·Cd 

T-Cr 

1979·08-15 1979-09-12 

7.7 

! 49 

I 0.08 

0.22 

743 

i 
i 

0.05 

0.01 

0.Q1 

8.6 

2,700 

I 
I 

2008-02.12 

7.94 

0.8 

0.1 

0.1 

120 

10 

2,440 


1 


1 


0.7 


0.2 


0.0008 


0.005 


0.001 


0.6 


0.1 

0.001 

0.005 

0.05 

-ORAI"T

Dewey-Burdock TR 
December 2013

 
2.2-B-358

 
Appendix 2.2-B

http:2008-02.12
http:2008-02.12


Mr. Mark Hollenbeck Page 29 July 22.2010 

Table 10. Water Quality Data for Well 4 (Page 4 of4) 

1 1919-()6.15 1979-08-15 I 1919-09-12 I 2008-02.12 1: 

T·Cu 0.01 

TEMP ! 11.92 

T-Fe 1.32 
---

T-Hg 0.001 

T·Mn 0.06 

T-Mo-. 0.02 

T·Ni 0.05 

T-Pb 0.001 

T-Pb210 

T-Po210 

T-Ra222 908 

T-Ra226 0.11 

T-Sb 0.003 

T-Se 0.002 

T-Sr 5.7 

TSS 6 5.2 

T-Tb230 

T-Tl 0.001 

T-U 28 0.0005 

TURD 0 

T-Zn 0.01 

V 0.05 0.05 

Zn 0.01 0.01 

-DRAFT

Dewey-Burdock TR 
December 2013
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SOURCE G 

DOMESTIC AND LIVESTOCK WELLS MONITORED DURING FEBRUARY 1982 DEWEY PUMP TEST 

(Letter from Gary Cummings, Silver King Mines, Inc., to Peter Martin, Tennessee Valley Authority, April 
12, 1982)

Dewey-Burdock TR 
December 2013
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D19 820414 0-07 • "ED 
.....t ......\it

s Silver King Mines,Inc. APRI'" 
.....)0,...... 

P.O.Boz49~ .... 
Edgomont, SouthDdota S??3S 

April 12, 1982 

Peter W. Hartin 

Technical Engineer 

Edgemont Project 

Tennessee Valley Authority 

P. O. Box 2957 
tasper, Wyoming 82602 


.~~- ..--....." RE: GWC; 223,82 
. Dear Pete: ,...... '" 

"-"~ - t 

'," ''''"' Enclosed you will find the information relating to domestic and livestock 
wells that were monitored during the Dewey Pump Test. 

If you have any questions, please call. 

Very truly yours, 

r-,, 

GWC:dlg 
Enclosure 
cc: R. H. Caywood 

D. H. Harks 
R. H. Davidson 
Mark Boggs 

Dewey-Burdock TR 
December 2013
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SOURCE H 

ADDITIONAL WATER WELLS IN EDGEMONT PROJECT AREA 

(Silver King Mines, Inc., Interoffice Correspondence, Keith Andersen to R.M. Caywood, August 3, 1979)

Dewey-Burdock TR 
December 2013
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INTEROFFICE CORRESPONDENCE 

Company___ Silver King Mines.tHlne. Date 

To' R. M. Caywood 

From:__-cK;.;.e:::..:....it;;;.;h.;,....;;E::..:.~A~n..;;;d..;;;e.;..rs.:.e.:.n~_~_ . Subject: Quarterly Burdock Area Water levels 

Attached are quarterly measurements of Burdock Area water well flow rates and 

water levels. Wells numbered 135 - !43 are new wells or wells added to our 

monitoring program by request. Wells numbered 200 - 216 are probable Sundance wells 

located east of the Burdock Area. 


In an effort to obtain all possible information, several measurements of 

questionable accuracy were made as noted below. 


Well No.":. Problem 

2 leaking around casing 
4 leaking around casing 

7S Measuring point changes 
13 Pipeline use affects flow 
33 ~easuring point changes 
35 Measured inside cylinder drop pipe 
36 Leaking around pipe1ine fittings 
37 Measured inside cylinder drop pipe 
40 Two wells at different elevations piped together 
41 Pump had been operating 
42 leaking around pipeline fittings 
52 Measuring point changed 
53 Measured through cylinder drop pipe 
56 Casing broken out 
98 Casing leaking 

113 Measured inside cylinder drop pipe 
114 Measured inside cylinder drop pipe 

Water quality data on these wells is not yet complete. 

Keith E. Andersen, Chief Engineer 

Dewey-Burdock TR 
December 2013
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Additional Water Wells In" Edgemont Project Area 

Well No. location 

T 8 S. R 2 E, Sec.. I bd 

136 T 8 S, R2 E, Sec. 5 bb 

137 T 7 S, R 2 E, Sec. 17 bd 

138 T 6 s. R 1 E, Sec. 18 a 

139 T 41 N, R 60 W', See. 18 dd 

140 T 9 S, R 3 E, Sec.. 19 be 

141 T 10 S, R 3 E, Sec. 20 aa 

142 T 7 s, R 2 E. Sec. 35 bd 

143 T 8 S, R I E. Sec. 30 de 

200 T 7 S, R 2 E. Sec. 13 c;a 

201 T7 S, R 2 E. Sec; . 13 ca 

135 

1=202 T 7 S, R 2 Sec.• 13 ea~, 

203 T 7 S, R 2 E. Sec:. 12 cd 

204 T 7 S, R 2 E, Sec: . 12 cb 

205 T 7 s, R 2 E. Sec. 12 ac 

206 T 7 s. R 2 E, Sec. 12 ae 

207 T 7 S, R 2 E. Sec. 12 aa 

208 T 7 S, R 2 E, Sec. 2 be 

209 T 7 s, R 2 E. Sec. 3 da 

210 T 7 s, R 2 E, Sec. 2 bd 

211 T 7 S, R 2 E. Sec.. 12 ba 

212 T 8 S, R 3 E. Sec. 8 db 

213 T 7 S, R'J E, Sec:. 20 de 

214 T 7 s, R 3 E, Sec:. 18 cd 

215 T 6 S, R 2 E, Sec:. 27 dd 

216 T 6 S, R 2 E. Sec:. 22 aa 

Iltv TCJS, /(3£, Sec. 1/ 

1 'IS 
 T8S, rL';{f\ Sec.. '3 til. (...
/,./ C!{ 

T qS, " ~ t, Se <:. ~I be. 
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Additional Water Wells In Edgemont Project Area 

Owner Use Depth Probable Aquifer Remarks 

135 Hike Ringer D,S 360 lakota Drilled 1977 - Submersible Pump 

136 Ed Dodson D,S Spring Source Uncertain 

137 USFS S Windmi 11 

138 John Carl son o 100. Fall River Drilled 1977. flows, Jet Pump 

139 Gerald Darrow S 620 lakota Drilled 1978, flows 20 gpm 

140 Ken Barker D,S 

141 Howard Henderson S Spring Source Uncertain 

142 Jack Standen D,S 280 Fa II River Submers i b 11~ Pump 

143 Jeff Schultz D,S 1,640 Fall River Drilled 1962, Submersible Pump @ 440 

200 George Hey D,S 108 Sundance Water level 52.7', Submersible Pump 

201 George Hey S 110 Sundance Pump Jack 

202 George Hey S 200 Sundance Water level 16.7 ' 
203 Donald Spencer D,S 200 Sundance Submersible Pump at 160 

204 Donald Spencer U 170 Sundance 

205 Mason Hiller U 108 Sundance Water level 24.5 

206 Hason Hi II er D,S 200 Sundance Water level 18.4, Jet Pump 

207 Mason Hi 1 I er D,S Submersible Pump, Pipeline 

208 Mason Hiller S 179 Sundance Pump Jack 

209 Donald Spencer U 247 Sundance Water Level 145.2 

210 George Hey S 125 Sundance Pump Jack 

211 Donald Spencer S 161 Sundance Pump Jack - Water level 8.14 

212 Carl Reutter S 2,204 Flows 1.5 !~pm. old oi 1 test 

213 George Hey S 100 Sundance Submersible Pump, Water Level 34.1 

214 George Hey S 270 Sundance Water level 3~1 

215 

216 

Claude Smith 

Claude Smith 

S 

U 

900 Water level 60.7. Submersible Pump, 
Pipeline

Water Level 217.9 

I'll.( S.O Wa. fer- J..-=ve I 3ig.'1' 
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SOURCE I

FOREST SERVICE WELLS AND SPRINGS 

(Letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, South Dakota Water Rights 
Commission, January 12, 1979)
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fOREST SERVICE WEllS AND SPRINGS 

niis"l fst-of wells and springs located on U. S. Forest Service land 
was obtained- frara ,the' Forest Service office in Nt.'WcastJe,· Wyo •._ 
These wells .~nd springs will be visited ;lnd-':'n olllUl,ltus.u.le to delermine 
the .lquircr rrat. \~hit.h lhey pr~dut;e. The \'1eller on Forest Service t.md 
is used by ranches for stock Welter during the SUQ~r months and to 
supply water for wild life. 

Name loc.at ion 

Bennett Canyon Well 115" R2E. swi. Sec. 
Or"iftwood Canyon Well wk. Sec.. 
Heck WeJ I NW!, Sec. 
Spencer We11 HE!. Sec. 

tRennet t /I 2 Well SWt;. Sec. 
. , 

Hey Well T7S. R3~. swl• Sec. 
Roderick Spring T15. R2E, SE*. Sec. 
North Roderjck. Spring 
North Long Mounta in Spri ng T7S. R3E, 
South long Mountain Spring 
Dewey Well T6S, RIE. 
Cook Well Sec. 
Pass Creek Well Sec. 
lower Turkey Spring TSS" RIE, Sec. 
Turkey Spd ng Sec. 
Tailend Reservoir Spring Sec. 
Bowl Spring TSS, RIE, HE!. Sec.. 
Bosley Spring SE!. Sec. 
Barrel Sprfng NWl.. Sec. 

.. 
Sheepwagon Spring T4S, RIE. SW!. Sec. 
lower Dugou t Spri ng NW!. Sec. 
Dugou t Spr i ng HE!, Sec. 
North Sprfng Sec. 
South Spring Sec • 
Carr Spring T42H, R6OW, SE!, Sec.

"'x Spring T43H. R6ow, NW*, Sec. 28 
Pipeline Spring Sec. 21 
Pollard Spring NE'k. Sec. 9 
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SOURCE J 

HYDROGEOLOGIC INVESTIGATIONS AT PROPOSED URANIUM MINE NEAR DEWEY, SOUTH DAKOTA 

(Report No. WR28-2-520-128, J. Mark Boggs, Tennessee Valley Authority, October 1983) 

 

 

 

 

 

 

SEE APPENDIX 2.7-K FOR THIS SOURCE REPORT 
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SOURCE K 

COORDINATES, ELEVATIONS AND WATER LEVELS FOR BURDOCK PIEZOMETERS 

(Letter from Keith Andersen, Silver King Mines, Inc., to John Hatch, South Dakota Water Rights 
Commission, January 12, 1979)

Dewey-Burdock TR 
December 2013

 
2.2-B-371

 
Appendix 2.2-B



• 
Coordinates (SKM Grid) and Elevations for Burdock Area Observation Wells 

Measuring Point Height .f Measuring 
Well Aquifer Coordinates £1 eva~i.~~.. Point Above Ground levelq •• 

Original Nine Wells Iinstalled Fall 1976 (Abandoned five Fall 1978) I 
8-1 fRI6721 Kf 90,856 E 188,869 N 3622.07 - 1.0 ft. 

B-2lAbanl .Kt 90,808 E 188,859 N 3621.08 o 
B-3 fR~Kf 93.532 E 190,992 N 3701.16 2.0 ft. 

, 
B-3lAbanl K} 93,583 E 191.005 N 3701.63 1.6 ft. 

~:4~_"KI 95,531 E 190,551 N 3679.45 2.58 ft. 

B-~637 Abanh 97,944 E 191,909 N 3731.04 1.9 ft. 

~:6 fR~ Kf ___ .~1, ~925 E 192,493 N 3642.64 o 
,- -. .--,~ 

B~~660 Abanh 91,874 E 192,472 N 3644.12 o 

8-81661 I Kl 100,952 E 193,839 N 3788.58 2.0 ft. 

Burdock Well Kf-.Kl(668191,081 E· 189,167 N 3624.16 = Gl Elevation 

four Ad~itional Wells (Installed August 1977 I 

B-7 FR166sI Kf . 93,)03 E 190,lto2 N 3671.24 , 
8-71666] K, 93,279 E 190.373 N 3671.1 2.08 ft. 

8-9 FRI6461 Kf 91,389 E '87,658 N 3605.42 3.0 ft. 

8-916581 Kl 91,389 E 187,658 H J605.42 2.6 ft. 

Seven RepT'Oicement Wells Iinstalled Fall 1978 I 

B-2 LA~6741 Kf 90,776 E 188,900 N 3621.11 1.3 ft. 


B-2 FuI6731 Kif 90,767 E t88,841 N 3619.96 0 


8-10 F~6711 Kf 9' ,221 E 189,275 N 3631.19 1.4 ft. 


8-10 FuI670lKlf 91,265 E 189,344 N 3630.31 1.6 ft. 

8-10 LA~669~1 91,206 E 189,317 N 3631.24 1.6 ft. 

8-11 fRI664J Kf 90,805 E 189,721 N 3623.94 0 

8-11 LA~663~1 90,8I:J3 E 189,739 N 3624.82 1.0 ft. 
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I Revised Coordinates and Elevations for Burdock Piezometers ------- ....... - ----- -------.~-------.--- .... -.-----.~--


Heasuri og Po i nt Height of Measuring 
Coordrnat!~ Elevat ion Point to Ground level 

--------~~.--

I-I FR 90.856.22'[ 188,8G8.81 N 3622.07 -1.0 
~-2 LAK 90.775.65'E 188.899.89 N 3621.11 1.3 ft. 
,-2 Fuson 90.761.34, E 188,841.37 N 3619.96 0' 
~-3 FR 93.531.56 E 190,991.69 N 3701.16 2 ft. 
1-4 95.530.98 E 190,550.99 N 3679.45 2.58 ft. 
1-6 FR 91.924.72 E 192,492.25 N 3642.64 O' 
)-6 91.874.49 E 192.411.83 N 361,4.12 ot 
)-7 93,279.33 E 190.372.99 N 3671. )0 2.08 ft. 
J-7 fR 93.303. 13 E 190,401.62 N 3671.24 1.75 ft. 
J-9 91.388.52 E 187.657.99 N 3605.42 3 ft. 
)-10 fR 91,2'-0.54 E 189.274.64 3631.19 ..4ft. 
J-10 lAK 91.205.62 189.317.02 3631.24 1.6 ft. 
3-10 Fuson 91,265.09 189,343.85 3630.31 1.6 ft. 
3-11 lAK 90,842.73~ . 189.738.78 3624~82 ) ft. 
3-11 FR 90,805.19 189.720.73 3623.94 0' 
Sundance We111662~5.8~0.49 E 189.370.12 N 3647.84 3 ft. 
3urdock Well 	 91,081.12 189,167.42 3624.16 = Gl £1 evat ion 

~11 pressure measurements on 9-21 are 2-2.75 psi lower than previous measurement - gaoge may 
not have been accurate. 

8-1 	 7-20-78 lq.25 psi 

9-21-78 12.25 psi 

JO-13-78 8.80 psi Burdock. well flowing 


8-2 	 7-20-78 16.0 psi Abandoned II-It:> ·78' 

9-21-78 13.25 psi /.
i 

8-) 	 7-20-18 35.9' ! 
8-4-78 36.3 • 

airlifted on 8-4 Abandoned II-Ii>· 7~ 

8-21-78 36.5 

9-21-78 36.8 


8-3 fR 
# 	

7-20-78 37.5 

8-4-78 37.7 


airlifted on 8-4 
8-~' -78 37.3 
9-21-78 37.6 
10-13-18 38.7 Burdock weI) flowing 
11-22-78 38.8._---_........ ~ 
 ~--.-.--. 

B-It 7-20-78 1LS' 	 Wat~;'leyer in Annu1us 11.8' 
... __.. , _.- -. 

9-21-78 12. , • 
, ____1.0:-13-78 13.6 Burdock wei t flowing , . 

11-21-78 13.9 A".., .. J""..J ;;'::i.'1t 

Sc:I&Re: l.etIer1'Rlm KeItt AndIIrIen, SIVer KIng MInes. Inc.• to John Hatch. SouIh DMota Wsw RIf;tIIs CommIukIn. J8IlI.aJ 12. 1979 
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- /. " 

,Continued - Page 2) 
I 

. 7-20-78 48.88-5 -9-21-78 - - 49)i 
Burdock'well flowingIO-J3"-78 	 49.7 
A'-nJ.."cJ- 12-$'-7fi11-21-78- 50.0 . 

7-20-]8 10.} psi8-6 
9-21-78 8.25 psi 
10-13-78 7.75 psi Burdc,ck we" flo\'li 09 

/I&. ..J...,.:J 1;1 -S'. 76 

8-6 FR 	 7-20-78 7.75 psi 

9-21-18 5.5 psi 


Burdock well. flowing10-13-78 	 5.5 psi 

8-7 	 7-20-78 8.9' 
Ai r Ii fted7-26-78 	 9.0' 

8-4-78 9.3' 
8-7':'78. ~;: 9.2 ': 

Ai r1 if ted8-21-78 	 9.2' 
Airl !fted9-21-78 	 9.3' 
Burdock well flowing10-13-]8 12.6 

11-21-78 11.5 

8-7 FR 	 7-20-78 17.6' 
Aid jfted7-26-78 17 .4 

8-4-78 12.5 ' 
8-8-78 12.lt' 

Aid if ted8-21-78 12.3' 
Airl ifted9-21-78 	 12.6 ' 
Burdock well flowing10-12-78 B.75 

11-21-78 15.5 

8-8 7-20-78 96.25' 

Aid ifted
8-4-78 97.5' 

8-21-78 97.3' 
9-21-78 97.9' 

7-20-78 	 19.2 psi8-9 
9-21-78 17.0 psI 

8urdock well10-13-78 	 15.0 psi flowing 

7-20-78 	 17.9 psi8-9 FR 
9-21-78 	 16.0 psi 

Burdock weI BPZ 14 #602 10-13-78 	 15.25 psi 
BPZ 15 FR #601 
BPZ 16 #643 
BPZ 17FR #644 

.., -- ~ BPZ 18 #608 Locations: 
NE/4 1M/it IM/4:--- BPZ 19 FR #607'8PZ' 14 &- 15 FR r8S, R2E, sec 23 

BPZ 16 &. 17 fR __ ._ .. ___ 1]5. R2E,.sec 30 SW/4 SE/It SE/4.. BPZ 20 #609 
sec s£/4 SE/4 IM/lt· - BPZ 21 FR #610 BPZ '8 &- 19 Fa T40M. R6ow. 27 

BPZ 20 &- 2f fR r6s, RIE, sec 29 5W/4 tN/it ME/It BPZ 22 #626 
BPZ 22 "& 23 FR· TltlN, R6OW. sec 9 5w/4 5E/4 SE/4 BPZ 23 FR #625 
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'~nt; nucd -Page 3) 

Water levels: 

BPZ 14 	 7-20-78 
8-7-78 
8-22-78 
9-21-78 
10-13-78 
11-21-78 

BPZ-15 FR 	 7-20-78 
8-7-78 
8-9-78 
8-22-78 
9-21-78 
10-13-78 

~ 11-21-78 

BPZ-16 	 7-20-78 
..... --- -8-9-78--··· 

9-21-78 
10-13-78 

BPZ-J7 	 7-20-78 
8-9-78 
8-22-18 
9-21-78 
10-13-18 
11-21-78 . 

BPZ-18 	 8-7-78 
9-21-78 
10-16-:-78 
1) -20-78 

BPZ-19 fR 	 8-7-78 
8-22-78 
9-21-78 
10-16-78 
11-21-78 

7-20-78BPZ-20 
7-31-78 
8-3-7~ 
8-21-78 
9-20-78 
10-12-78 

. 11-21-78 

130.5 1 

130.2 • 
136' 
136.5' 
136.6 
135.9 

59.5 1 

51.5 ' 
47.7 1 

47.5 
47·7' 
47.8 
47.5 

7.0 psi 

9.0 psi 
9.0 psi 

20.6' 
20.6' 
21.8 1 

21.9' 
21.9 1 

22.0' 

17.5' 
17.7 1 

17.7 
20.3" 

21.8 • 
IS.3' 
18.7 t 
21.1 
19.5 

4.8' 
4.75' 
172.7' 
83' 
73.3' 
108.5 
89.9 

4 __ ~__.,~ ••_._. 

Airlifted 
Ai rl if ted 

Ai rl i fted 

Ai rli (ted 
Airl if ted 

shut in on this date 
Ai r1 i fted 

Aid if ted 

At rli fted 

,. 
Airlifted 
Airlifted 
Ai r1 i fted 

,~, 

Airlifted - much mud 

Ii 
!~ 

Airlifted 
Air1 jfted 
Alr.l if.t~cL_. 

.. - 

Source: Letter tam KefII AndenIen, SIver KrIg MInes, Inc., to John HatClh, SouIh Dakota Water RIghts Comrniaion, January '2, 1979 

i 
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/ 
(Continued-Page 4) 

----7=jy:j8 ..8Pl-21 f'R 
8-3-78 
8-8-78 
8-2J-78 
9-20-78 
10-12-18 
11-21-78 

BPZ-22 	 7-20-78 
7-31-78 
8-3-78 
8-21-78 
9-20-18 
10-12-78 

- 11-21-78 

BPZ-23 fR 7-20-78 
7-31-78 

.. ' 8-3-18 
8-21-78 
9-20-78 
10-12-78 
11-21-78 

Oepth of Screen; 

BPZ-14 588-630 
BPZ-1S FR 336-378 
BPl-16 252-294 

84-126BPZ-17 FR 
BPI-18 798-882 
8PI-19 FR 612-714 
BPI-ZO 903-966 
BPI-Z1FR 	 630-672 

588-630BPZ-22 
420-'l62BPZ-Z3 FR 

All wells constructed of 111 blk iron pipe with 

to desired depth with 1" plastic pipe. 

S J i ght--f1Ow Airl if ted 

15 ' 
11 .5' 
6.3 ' Ai rl i fted 

7.5' Ai rli fted 

9.3 
8.7 

65.9 1 

6/... 5' Ai r1 j fted - much mud 

153.9' 
89.3' Aid i fted 

76. I f Ai rl j Hed 
85. It Airlifted 

70.5' 

73.2 ' 
70' Ai rJ if ted 

72.7· 
70.3' Ai r 1 i fted 

68.6' Airl if ted 

73.8 
73.3 

BPZ 14#602 
BPZ 15 FR #601 
BPZ 16#643 
BPZ 17FR #644 

J. I d BPZ 18 #608 dattempte to set ..2 ec BPZ 19 FR #607 

BPZ 20 #609 
BPZ21 FR#610 

not pressure grouted BPZ 22 #626 
BPZ 23 FR #625 

torch stot screen. Grout pumped down annulus 

Sowce: Letter tom KeIIl AnderMn, SlIter King MInes, InC., to John Hatch, SouItI 0ak0Ia Wat« RWb CommiMIon. January 12. 1979 
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SOURCE L 

CONSTRUCTION AND LOCATION DATA FOR DEWEY PUMP TEST WELLS 

(in letter from Keith Andersen, Silver King Mines, Inc., to Steve Stampfli, Office of Surface Mining, South 
Dakota Department of Water and Natural Resources, March 3, 1982)
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~ 
DEWEY 
TEST 1613 1 1614 1 1615 1 1612 1 1436 1 1657 1 1623 1 1622 1 1616 1 1617 1 '1

624 
1 

WELL , WELL 0-1 FR 0-1 Fu 0-' LK 0-2 LK D-Lf], D-:2 LK 0-4 FR o-li LK 0-5 LK 0-6 LK 0-7 FR 

Hole Number DWT-99 OWM-Sl 54 46 47 49 li8 52 50 55 56 OXM-1 

Oa te 0 I" II led 10-17-8\ 7-21-81 9-04-81 7-07-81 7-09-81 7-16-81 7-1.4-81 7-2)-81 7-20-81 9-09-81 9-11-81 7-30-81 

Oate Completed 10-17-81 8-14-81 9-\4-81 8-13-81 8-14-81 8-\8-8\ 8-18-81 8-17-81 8-17-81 9-15-81 9-15-81 7-30-81 

Depth Cued 694 504 609 712 692 505 715 503 714 735 715 120 

Depth Completed 801 580 620 800 800 590 800 580 780 835 810 120 

X-Coord. 80798 80923 80982 80972 80710 80385 80.416 81564 81618 81126 80004 76979 

V-Coord. 214898 215036 215035 214972 215068 215595 215658 215330 215281 214090 214495 219008 

Coll.r Elev. 3736.2 3737.3 3741.1 3741.4 3728.5 3738.0 3744.3 3753.5 3751.4 3747.7 3723.3 3723.9 

"1"" /1.'.,', ! • " 'I /',"', J /<'1,' I .' I. ,',d. t. :.;.'1, l ""l .) ' .... ':' ".I i 

SWL (12-3-81) 34.16 26.23 32.16 39.68 26.56 21.03 42.37 34.22 49.68 45.86 21.42 Surf.ce 

Source: I..att8r from Kailh Andenien, Silver King' Mines. Inc., to Steve Stam4J1Ii. Office of Surface Mining. South Dakota Oepartment of Water and NabJr8i RelioIJl'CeS, Man::h 3. 1982 

Dew
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SOURCE M 

BURDOCK MINE AREA HYDROLOGY STATUS REPORT 

(Silver King Mines, Inc. Interoffice Correspondence from Keith Andersen to R.M. Caywood, December 
18, 1978, provided in a letter from Keith Andersen to John Hatch, South Dakota Water Rights 

Commission, January 12, 1979)
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-

INTEROFFICE CORRESPONDENCE 

Silver King Hines. Inc', 	 December 18, 1978Company____~__r-----~..-:.'-,,;..-:"".-.;-:."c-.-....,,-:=-r.==--~ Dol_ 
------------~---,---

\,jO'_'__R_._H_._Ca-,YWO,--~o_d_.~___ 

.. 
-------------~ 

From: Kei th E. Andersen Subject~ 	 Burdock Mine Area Hydrology 

Status Report 


Uranium ore in economically recoverable quantities has been discovered north
west of Edgemont. South Dakota, near Burdock on lands leased by the Tennessee Valley 
Authori ty. The ore is located in the"lakota Formation. Tenta:tive plans call for 
conventional uridergtOt.!!ld-mining tefhhiq'lJes which' wi"11 requi re dewaterihg the ore 
zone during the mining operation. The lakota Fonmatjon and the overlying Fall River 
Formation are the two prIncipal aquifers supplying domestic water for area ranches. 
In view of this information, it was apparent that extensi.ve hydrologic investigations 
would be required in planning the proposed mine. 

An atten.,t has been made to identify all wells and springs haying their source 
in the Fall Riverur lakota Formation within approximately a 25 mile radius of the 
proposed mine. Appended are lists of these weI's. The list entitled I~ater Wells 
in the Edgemont Project Area II includes. those weI" felt most 1ikely to be affected 
by proposed mine dewatering because of their proximity to the mine and their topo
graphic location along the.Cheyenne .. Rtver_Basin_ . .tnformBtfon on. thes.e wells_was 
obtained from perspnal vfs.ts to the wells and with the wet I owners, Silver King 
Hines, Inc. files, South Dakota Geologfcal Survey Report #109 '~round Water Resources 
of the western Half of Fall River CoUnty, SOu by Jack Keene, and from USGS Hydrologic 
Atlas 'Vater Resources of the Powder R;ver Basin and Adjacent Areas, Northeastern 
Wyoming" by Hodson, Pearl, and Druse. Since completion of thi!; listing in Hay, 1977_ 
selected wells from this list have been monitered on a quart~r'ly basis. Information' 
on other wells within 2S miles of the proposed mine is as shown on the Ilstlng5. 

In addition to monitering selected existing wells several observation wells have 
been installed to moniter water levels in the Fall River and lakota aquifers. 
Initially nine observation wells were constructed in the Burd04:k area during the fal J 
of 1976 to moniter water level drawdown during the February, 1977_ pump test. F~ur 
more wells were installed during August, 1971. to provide additional information for 
the November. 1977, pump test. To provide addftfonel information on area water levels 
ten wells were installed during the summer of 1978 at selected 10catjons throughout 
the project area. Finally, when it appeared that some of the original nine wells were 
not provfdfng rellable data, five of these wells were cemented off and abandoned and 
seven replacement wells drilled during the fal' of 1978•. Information on all of the 
observation wells is appended. 

" aoo» .,. , .... 

/ 

1:. ,: 
r,. 

,I 

r 


I 

I 
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R. H. Caywood 

Keith E. Andersen Page 2 


A test well was constructed during January, 1.977. for the pur~~~of conduct

ing pump tests and potentially for dewatering use. This well was pumped- during the 

February, 1977, and November, 1977, pump tests. 


The well-was allowed to free flow after ~ompJetjon until February 11, 1917. 
the starting date for the first pump test. This flow resulted rn pre-pump test 
drawdown as shown in the attached data. The well was pumped from both aquifers 
for 337 hours at an average discharge of 261 gpm. The water level in the well 
stabal ized at 433 feet of drawdown after 280 hours. Data from observation wei' 8-2 
indicated the static head on the well before it was allowed to flow was about +30 
feet. Using a total drawdown of 463 feet the specific capacity of the well was 
estimated at 0.56 gpm/ft •• 

Coeffic,j ents-of- transmlssib i I Ity· and -s-torage-were-es.ti.mated·"f-rocn. the obser-va..~~.. 
tion well drawdown data using the tlme-drawdown graphical solution to the Thei, 
non-equ llibr i um we II formo 1a. I t was necessary to est imate tlhe pump I ng rate from 
the Fan RIver and lakota for this analysis. The Fall River pumping rate was 
estimated at lao gpm and the lakota at 161 gpm. Using these figures, the trans 4 

mfsslvity and storage coefficient of the lakota were estimated at 1600 gpd/ft. and 
5.5 x 10-5, respectively, and at 860 gpd/ft. and 4 x 10-5 for the Fall River. 

Since approximately one-half of the domesti~ wells in the area produce from 
the Fall River aquifer and since ft would be possible to sink a shaft through the 
Fall River with minima) disturbance to water levels. another pump test was planned 
to determine if the Fall River and Lakota were hydraulically ~onnectedr Four 
additional observation wells were installed tn preparation for this test. 

Following the February, 1977. pump test the we)) was shut In and not allowed 
to flow at the surface. Water'was able to communicate between the aquifers since 
the well screen was open to both aquifers. During the week of October 25, 1977, 
the Fall Rtver aquifer was isolated and shut in with a pneumatic packer. The lakota 
was allowed to free flow until the pump test, November 14. again resulted in pre
pump test drawdown. 

The pump test began at 10:00 a.m. on November 14, and continued until November 17. 
By the morning of November 17, it appeared that sufficient data had been obtained to 
determine whether or not leaky aquif~r conditions existed I'n the Burdock area and the 
initial phase of the test was terminated at 11:30 a.m •• The average pumping rate for 
thh perTod was 193 gpm. AssumIng that the water levels in prezometers B .. I FR and 
8-2 were the same as the Fall River and lakota water levels in the well before the 
pump was installed, the total lakota drawdown'at the end of the initial phase was 
267 feet and the total Fall Rfver drawdown was 49 feet. At 11:30 a.m. the pumping 
rate was increased to 225 gplll In an attempt to provide additional data on the apparent 
specific capacity of the well and on the rate of drawdown in the FaJl River wIth 
respect to the head differential between the Fall River and Lakota water levels. 
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R. H. Caywood 

Ke i th .c; Andersoj'f·__ .. Page.J- 

After two hours additional pumping at 225 gplII the Lakota drawdown was 298 feet 
and the Fall River drawdown was 50 feet. At 1:30 p.m. the pumping rate was 
increased to 250 gpm. For the next hour the pumping rate fluctuated consider
ably because the pipeline from the well head to the holdin91 reservoir was not 
capable of handling the increased flow. The pipeline brokei and was repaired 
several times causing a varying pumping head and varying pumping rate. The 
pump i n9 rate was cut back to 230 gpm at 3: 00 p.m.. The pneiuma tic packer, wh i ch 
had been set at 200 psi, was pressured to 250 psi at 3:15 p.m. to see what effect 
this might have on the rate of drawdown in the Fall River. The pump was shutoff 
at 4:15 p.m. and water level recovery rates monitered. 

Time-drawdown.. data·~·f rom· ·this- pump ··test· -i·nd i cated~.~comp.l ex·,hydro'og-i-G-5.,.-stem---~, 

in this area, with the effects of both leakage and boundary condi tions influenc
ing groundwater flow. Early time data indlcated-a·transmfssivity of about 
1600 gpd/ft. and storage coefficient of about 7.5 x 10-5 for the Lakota, which 
agreed reasonably well with the values calculated for the first test. Attempts 
at more detailed analysis of the data were not successful. 

Because of the 'difficulty In analyzing the drawdown data it began to appear 
that some of the data might be unreliable. To investigate this possibility, 
cemoton logs were run on wells 8-2, B-3, 8-4, and 8-5. These logs showed the 
cement grout was not properly placed to isolate the Fall River and Lakota In 
these wells. These four wells and well 8-6 have been abandoned and replaced 
with seven new wells. Sonic bond logs were run on the new ,~ells, which showed 
the wells to be properly grouted. 

At this time two additional pump tests are planned in the Burdock Area to 
obtain more reliable hydrologic data on the Lakota and Fall River aquifers. A 
three-five day test pumping from the Lakota is tentatively scheduled for early 
January, 1979, followed by a three-five day test pumping frlDm the Fall River. 

Keith E. Andersen, Chief Engineer 
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SOURCE N 

ANALYSIS OF AQUIFER TESTS CONDUCTED AT THE PROPOSED BURDOCK URANIUM MINE SITE, BURDOCK, 
SOUTH DAKOTA 

(Report No. WR28-1-520-109, J. M. Boggs and A.M. Jenkins, Tennessee Valley Authority, May 1980) 

 

 

 

 

 

 

 

SEE APPENDIX 2.7-K FOR THIS SOURCE REPORT 

 

Dewey-Burdock TR 
December 2013

 
2.2-B-383

 
Appendix 2.2-B



 

 

 

 

 

SOURCE O 

HYDRO ID 704 RECOMPLETION 

(Email from Len Eakin, Powertech (USA) Inc., to Mike Beshore, Powertech (USA) Inc., May 9, 2011) 
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Ellzabeth Schelnost 

From: Leonard Eakin [Ieakin@powertechuranium.com) 
Sent: Monday, May 09,20114:44 PM 
To: Michael Beshore; Frank Lichnovsky; leakin@powerte.churanium.com 
Cc: escheinost@powertechuranium.com 
Subject: re: Putnam Water Well 704 
Attachments: _Certification_.htm 

For OB08-5-1 the Unkpapa completion date was 412912008. The Unkpapa was cemented off on 112812009 and the 
Lakota was perfd by Goodwell on 21412009. 

frain: "Michael Beshore" <mbeshore@oowertechuranium.com> 
Sent: Monday, May 09,20114:35 PM 
To: "Frank Lichnovsky" <flichnovsky@oowertechyranium.com>, leakin@powertechurcmium.com 
Subject: Putnam Water Well 704 

Gents, Could Usa and myself be provided the following information on well 704. This was the Putnam well that was 

originally drilled to the Unkpapa, and then cemented up to the lakota. 


Please Provide: 

Date Drilled to Unkpapa and the Date Cemented up to the lakota. 


This may have occurred on the same day, but need to make certain so we know what water quality samples are from 

what. 


Thanks, Mike 


J±;

(:"(1. ~. 

POWEATfCIt (USA) INC. 

Michael O. Beshore, P.G. 

Senior Environmental Coordinator 


Powertech (USA) Inc. 
P.O. Box 1066 
8305 6th Street 
Wellington, CO 80549 
(970) 282-7777 office 
(970) 556-5988 cell 
Email: mbeshore@powertechuranium.com 
Website: www.powertechuranium.com 

This communication may contain in/ormation that is legally privileged, confidential or exempt from disclosure. If you are not the 
intended recipient, please note that any dissemination, distribution or copying of this communication is strictly prohibited. Anyone 
who receives this message in error should notify the sender immediately by telephone or b), retllJrn e-mail and delete it from their 
computer. 
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 APPENDIX 2.4-B 
 

MEMORANDUM OF AGREEMENT 
 



~E:\tORAl\Dl!M OF A<;REEMENT 

BJ.:TWEEJ\ POWERTECH (l'SA) INC. 

ANJ)TJIE 
ARCHAEOLOGICAL RESEARCH CENTER (ARC), A PROGR>\M OF THE 

SOl'TH J)AKOTA STATE HISTORICAL SO<:IETY, 
RE:<;ARJ)IN<; THE DEWEY ·Bl:RDOCK PROJECT 

Located in Custer and f'all River Counties, South Dakota 
Establishing Procedures to /\\oid or Mitigate Potential Effi!cts on An.:h.;-ologi.:al 

and Historic Sites pursuant to SDCI 45-6D-14 and SDCI ch. 4:'-613 

WHEREAS Powertech (t'SA) Inc. (Powertechl plans to seek a rninmg pcnnit lor 
the l:>ewey·Burdock l' rani urn In Situ \1ining J>rojc:ct ( .. Project" 1 puf'\uant to the South 
Dakota Mined Land Reclamation Act (SDCI ch. 45-oB): 

WHERJ.:AS the Proj1.'Ct consists of construction. operation and reclamation tll 
uranium in situ mining and recovery lilcilities in Custer and Fall Riwr Cuuntics: 

WHEREAS. Powcrtcch has ddim:d the ProJect\ area of potential dli:ct ! .. APr··, 
as described in Attachment A: 

WHERf:AS Powertech has determined that the Project may haH~ an atlect on 
archaeological or historic sites that contain or are likely to contain intom1ation significant 
to the state or local history or prehistory. and has consulted. and will continue to consult. 
with the ARC Archaeologist pursuant to SIX'L 45-6D-14 and SIX'L ch. 45-68~ 

WHERJ.:AS. Powertech has also consulted with the South L>akota IJepartmcnt 1•f 
Environment and Natural Resources <DE~R) rt:garding the enects of the Project on 
archaeologica1 or historic properties: 

'iOW, THEIU:FORK Powertech and the ARC agree that the Project shall be 
implemented in accordance with the following stipulations in order to pn:vent or mitigate 
any effect of the Project on archeological or historic sites. 

STIPt:LATIONS 

Powertecb shall ensure that the t()lJowing measures are carried out: 

I. Archaeological or historic sites threatened or potentially threatent.'\1 by proposed 
ground distUrbing activity in the current and projected phases of the Project will be 
investigated prior to the proposed activity to determine their significance or research 
potential. 

II. Historic or archaeological sites located in the remainder of the APE that are not 



proposed to be atfech:d. ,md that were previous!~ identified in the archaeological 

investigation conducted b~ Augustana Laborator~ ( .. Aug.ustana") entitled. ,I !_evd 111 

( 'ultural Re.\·ourc1:.\ Emluation of Powt'rtedl 1 ( 'SA) Incorporated·.., Proposed Vewe; · 

Burdock Uranium Proial Lm:a/ity within The .\outhern Black llills. ( 'uster and Fall 

Riwr ( 'oumies. South Dakola b~ Kruse er al. th;tt was provided to the ARC. \l.illl1\! 

avoided. If surface Jisturhmlcc of a site hecnme~ net:es~ary.. the ARC \Viii !'It:' notified al 

least 30 da~ s in advance of surface disturbaw:~~ 

Ill. Augustana will he auth,lrized to proceed '"ith the e\aluatwn oftht• sckctcd site-; 

pursuant to the scope of v.vrk describ-t'd m :\ttachment W\V\\' upon e:-.e~.:utillfl of thi;,; 
\10A. 

IV. Each quarter during the first year and each year thl'reatier ftllltming the execution 

,1fthis MOA until it expires or is terminate'-i. Powertech shall pr<lvide ARC a summar' 

report detailing work undertaken pursuant tn its terms, Such report shall include an~ 
'iCheduling changes proposed. any prohlems encountered, and <U1~ dispute•. and ohjt•1.:tion-, 

received in Powertech's efforts to carry out the tenns of this MOA. 

V. DliRATION 

!'his \'lOA will be null and \Oid it its tenns arc not .:amed out within lin: (51 ~ears I rom 
the date of its execution. Prior to such timt:, Pnwertcch rna~ consult with the other 

signatory to reconsider the tenns nfthl' M< ):\ and amend it in accordance with 

Stipulation VIII belm' 

VI. LNANTICIPATED DISCOVERIES 

If historic or archaeological sites are discovered or unantidpatt."<i dlccts on historic or 

archeological sites are found during any phase of the Project. Powcrtech shall ternpiJr..iril~ 

halt any surface disturbing activitk-s in the immediate vicinity and ~:ontact ARC 

Powertech will not resume its activities in the area until and unless the unanticipated 

etlect.s or sites are imt.-stigated and dearant·c to proceed is. granted by ARC. 

VII. REPORTI~t; 

Reter to article IV in th1s \H >A 

VIII. DISPlTTE RESOtt'TIO:"ol 

Should either party to this \10A object at any time to ;my actions proposed or the manner 

in which the ~rms of this MOA are implemented. Powertcch and ARC shall consult to 

resolve the objection, If Powertech determines the objection cannot be resohed. 
Powertech will: 

A File a petition for a contested case hearing that includes all documentation 
relevant to the dispute. including Powertech's proposed resolution. with the South 



Dakota Board of Minerals and Em ironment iBMEJ. whkh is th..:: entity with 
jurisdiction over such mining actidtit~s pursuant to SDCL .:h. 45-613. and 
including 45-6B-.1.1 . .1 to -.13.8 .. inclusi\c . l'he BMF shaJl timely schedule a 
hearing on the issues and shall not it) all parties of the hearing. All parties shall 
be allowed to present eviden1x am! argument to the BMF at the hearing. 
Powcrtl>ch will proceed in accordance with the final de\:ision of the BMF 

B. Powertcch ffid) not proceed untilthl! B\H·. has issued a tina! dt•dsion 1'11 thl' 
dispuk. 

C. P(mertcch's responsibility to carry out alll>thcr actions suOJCCl to the terms of 
this MOA that are not the subject ofthc- disputl.! remain unchangc.:·d. 

IX. AME~l)ME~TS 

This \10A may be amended when such an amendment is agreed to in \Hitmg by 
both parties. The amendment \\ill be dlccth e on the date a copy signed by AR( ·. 

X. TERMINA TIOl\ 

If either party to this MOA detem1ines that its terms "ill not i)f c;iJUlot b~: .:arrkd 
out that party shall immediately consult with the other parties to attempt h) 
develop an amendment per Stipulation VIII. above. If within thirty (30) days (or 
another time period agreed to by both parties) an amendment cannot be reached. 
either pa.rty may tem1inate the MOA upon written notification to the other 
signatorie~. 

Execution of this MOA by Po\\ertech and ARC and implementation of its tem1s 
constitute evidence that Powertech has taken into account the effects of this Project on 
potential significant historic and archaeological sites and is committed to working closely 
with ARC to avoid and:or mitigate any potential affects on such propertit:s. 

This MOA does not supersede any future Federal invohement in the Project and does not 
constitute compliance with Federal laws such as the National Historic Pn:senation A.:t or 
the National Environmental Policy .'\t't. 

SIG~ATORIES: 

Powerteeh (USA) Inc. 

~6~tZ~lte __ !}fi08 
Richard E. Blubaugh 
Vice Praideat-Environmental, 
Jlealth aad Safety Resources 

3 

Archaeological Research Center 

;t c·~- ~~ate q. ,~r;~ 
James Hau I 
State Ar aeologist 



A rrACHMf.:NT A 

Powertech (USA) Inc.'s Dewey-Burdock Project in Custer and Fall Rivc:r Counties. 
South Dakota is outlined by its proposed Project Boundary in Figure A tt'ontidentialJ. 
following this Attachment. lhc- Projc.~ct Boundary encompasses the ti,llnwing sections 
wr portions thereof): 

T6S. Rlf·.: 
Sections 20. 21. and 27 -· 35 

17S. R IE: 
Sections I ·· 5. I 0- 12. and 15 

The Area of Potential Efl'ett (APE) is detincJ as the areas that would potentially lk 
atlected by the surface-disturbing activities of the project and is a much smaller area than 
the area encompassed by the Project Boundary The APE is based on kno\\n mining 
resources and is subject to change a." additional resources are identified. Jbe APF i~ 
depictc.>d in Figure A (Confidential) and is gencntlly described a.s follows: 

T6S. Rl E: 
Sections (or portions thereof): 28. 29. 32. 33. 35 

T7S. Rlr: 
Sections (or portions thereof!: I - 3. 10- 12 



FIRST Al\1E~Dl\1ENT 

TO 

ME\10Rt\.:\DFM OF AGREE:viF.NT 

BETWEEN POWERTECH (USA) INC. 

AND THE 

ARCHAEOLOGICAl RESEARCH CENTER (ARC), 

A PROGR.\M OF THE SOLTH DAKOTA STATE HISTORICAL SOCIETY, 
REGARDING THE DEWEY- BllRDOCK PROJECT 

Located in Custer and f'all Rh:er Counties, South Dakota 

Establishing Procedures to Avoid or Mitigate Potential Effects on 

Archaeological and Historic Sites 

pursuant to SDCL 45-60-14 and SDCL ch. 45-68 

RECITALS 

1. The ARC and POWERTECH (USA) INC. ( .. Powertech") previously 
entered into a Memorandum of Agreement (""MOA") regarding Powertech·s proposed 
Dewey-Burdock Uranium In-Situ Mining Project (""Project") in Custer and Fall River 
Counties. South Dakota. 

2. The sections containing the lands enclosed within the Project Boundary 
were described in Attachment A to the MOA. 

3. It has come to the attention of Powertech that a minor change in the Project 
Boundary hao; resulted in the inclusion of approximately 280 additional acres within the 
Project Boundary that are not covered by the description in said Attachment A. 

4. The parties desire to amend the MOA to include the description of the 
section containing the additional acres. 

NOW, THEREFORE, Powertech and the ARC hereby amend the MOA as 
follows: 

l. Description of Lands to be Added to Attachment A. The description of 
the sections encompassed within the Project Boundary, as described in Attachment A to 
the MOA, is hereby amended to include Section 14, T7S, RIE, B.H.M., Fall River 
County, South Dakota. 

2. Ratification. In all other respects, the MOA is hereby ratified and 
confirmed. 



Dated by Powertech --4.-L?? __ .1009. 

Dated by the ARC J. ? i· oc::, 

PO\VERTECH (USA) INC. 

By: (~~~resident-
Environmental, Health and Safety 
Resources 

. 2009. 

ARCHAEOLOGICAL RESEARCH 
CENTER 

B 

2 

/ 

!/4' 

', -""--,-'' 
James Haug7 tate Arcil!leologist 

/ 
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IML Air Science (IML), in Sheridan, Wyoming, operates a meteorological station in 
Newcastle, Wyoming, which has generated more than 9 years (2002 to present) of hourly 
meteorological data. Newcastle is approximately 30 miles north-northwest of the Dewey-
Burdock project site and provides a better comparison to the Dewey-Burdock permit area 
than the Chadron site in terms of elevation, surrounding topography and proximity to the 
southwestern flank of the Black Hills.  

The meteorological station at Newcastle is used to supplement the ambient air quality 
compliance demonstration. The station meets the requirements of Ambient Air 
Monitoring Guidelines for Prevention of Significant Deterioration (EPA, 1987). Table 1 
identifies the instruments and associated specifications at this station. Figures 1 through 8 
summarize the historical meteorological data for the Newcastle station. 

 

Table 1:  Newcastle MET Station Equipment List (IML, 2011) 
Newcastle Met Station 

Parameter Instrument Range Accuracy Threshold 
Instrument 

Height 
Wind Speed RM Young 05305 

Wind Monitor AQ 
0 to 112 mph ±0.4 mph or 

1% of reading 
0.9 mph 10 meters 

Wind 
Direction 

RM Young 05305 
Wind Monitor AQ 

0 to 360º ±3º 1.0 mph 10 meters 

Temperature Fenwal Electronics 
107 Temperature 
Probe 

-25º to 50º C ±0.2º C @ 0 - 
60º C, ±0.4º C 

@  -35º C 

--  2 meters 

Precipitation Met One Tipping 
Bucket  

0 to 12 
inches 

±0.5% @ 0.5 
in/hr rate 

0.01 inch 1 meter 

Barometric 
Pressure 

Campbell Scientific - 
105 

600 – 1060 
millibar 

±0.5 mb @ 
20º C 

-- 2 meters 

Relative 
Humidity  

CS 500-L Temp/RH 
probe 

0 – 100% 
-40º to 60ºC 

±3% RH 10% 
to 90% 

-- 2 meters 

Data Logger CS CR510 -- -- -- -- 
 
The specifications in Table 1 meet or exceed the requirements set forth in NRC 
Regulatory Guide 3.63, Section C3. All instruments are audited for accuracy on a semi-
annual basis. Sample audit records are included as Tables 2 through 5 at the end of this 
appendix. Data recovery for all parameters at Newcastle exceeded 96% for both long-
term (2002 through August 2011) and concurrent-year (7/18/2007 to 7/17/2008) periods.  
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References: 

EPA (U.S. Environmental Protection Agency), 1987, Ambient Monitoring Guidelines for 
Prevention of Significant Deterioration (PSD), EPA-450/4-87-007, May 1987. 

IML Air Science, 2011, hourly average data from the Wyoming Refining Company 
Meteorological Monitoring Station, Newcastle, Wyoming, 2002 - 2011. 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
Newcastle Diurnal Average Wind Speed
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Figure 6 

Newcastle Wind Speed Frequency Distribution
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Figure 7 
      

Newcastle Wind Data Summary 

1/1/2002 - 8/31/2011 
      
 Hourly Data 
      
   Average Max Min 
 Wind Speed (mph)                6.84               31.23                    -    
 Sigma Theta (º)              19.39               86.10                 0.00  
 Wind Direction    
  N                6.71               29.40                    -    
  NNE                4.60               28.19                 0.06  
  NE                4.38               27.31                 0.03  
  ENE                4.35               26.96                    -    
  E                5.89               27.87                 0.04  
  ESE                7.75               25.11                 0.02  
  SE                8.51               23.96                 0.19  
  SSE                7.69               25.66                 0.13  
  S                6.38               22.48                 0.11  
  SSW                5.55               23.26                 0.00  
  SW                5.90               25.23                 0.03  
  WSW                6.41               25.18                 0.02  
  W                7.11               25.77                 0.12  
  WNW                8.93               27.69                 0.04  
  NW              11.05               31.23                 0.07  
  NNW                9.55               29.93                 0.06  
      

Predominant wind direction was from the NE sector, accounting for 16.6% of 
the winds, the average wind direction was 31°.   
      
 Data Recovery 
      
   Possible Reported Recovery 
     (hours) (hours)   
 Wind Speed   84720 81975 96.76% 
 Sigma Theta   84720 81975 96.76% 
 Wind Direction   84720 81975 96.76% 
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Figure 8 
 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.001298 0.001098 0.002396
NNE 0.002686 0.001073 0.003759
NE 0.003297 0.001500 0.004797
ENE 0.002838 0.001464 0.004302
E 0.002826 0.001586 0.004412
ESE 0.002673 0.002733 0.005406
SE 0.002788 0.003879 0.006667
SSE 0.003373 0.006319 0.009692
S 0.003908 0.011101 0.015009
SSW 0.004531 0.010003 0.014534
SW 0.003602 0.008869 0.012471
WSW 0.003106 0.007502 0.010608
W 0.002202 0.005099 0.007301
WNW 0.001336 0.003074 0.004411
NW 0.000993 0.002611 0.003603
NNW 0.000815 0.001781 0.002596
N 0.000127 0.000573 0.001134 0.001835
NNE 0.000700 0.000561 0.000403 0.001664
NE 0.001209 0.000878 0.000256 0.002344
ENE 0.001146 0.000647 0.000232 0.002024
E 0.000815 0.001500 0.000342 0.002657
ESE 0.000586 0.002147 0.000695 0.003428
SE 0.000471 0.002830 0.001439 0.004741
SSE 0.000356 0.003306 0.003879 0.007542
S 0.000675 0.004221 0.005148 0.010043
SSW 0.000586 0.002501 0.002769 0.005855
SW 0.000496 0.002013 0.002489 0.004998
WSW 0.000267 0.002269 0.004343 0.006879
W 0.000331 0.001891 0.004343 0.006565
WNW 0.000216 0.001171 0.004538 0.005925
NW 0.000140 0.001122 0.004038 0.005300
NNW 0.000255 0.000842 0.002586 0.003682
N 0.000204 0.000403 0.002830 0.001391 0.004827
NNE 0.000789 0.001122 0.001134 0.000427 0.003473
NE 0.001897 0.002245 0.000671 0.000281 0.005093
ENE 0.001260 0.001781 0.000781 0.000146 0.003968
E 0.000573 0.002110 0.000988 0.000354 0.004025
ESE 0.000344 0.002781 0.003733 0.001171 0.008029
SE 0.000242 0.002135 0.005489 0.002623 0.010489
SSE 0.000382 0.001793 0.007722 0.002818 0.012715
S 0.000509 0.003099 0.006026 0.001403 0.011037
SSW 0.000522 0.001354 0.001891 0.000622 0.004389
SW 0.000127 0.000586 0.001147 0.000586 0.002445
WSW 0.000165 0.001013 0.003062 0.000647 0.004886
W 0.000153 0.001269 0.005807 0.001134 0.008363
WNW 0.000115 0.000842 0.010308 0.004074 0.015339
NW 0.000076 0.000927 0.012821 0.008527 0.022351
NNW 0.000064 0.000744 0.008112 0.005014 0.013934

Wind 
Direction Row Total

Wind Speed (mph) - One Year (Calm = 1.22%)

A

B

C

Stability 
Class
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Figure 8 (continued) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.001311 0.006258 0.007246 0.004916 0.000549 0.000134 0.020414
NNE 0.005562 0.026215 0.004782 0.002428 0.000207 0.000049 0.039243
NE 0.011214 0.074706 0.003623 0.001598 0.000085 0.000024 0.091250
ENE 0.004862 0.020689 0.003599 0.000769 0.000122 0.000024 0.030065
E 0.001769 0.011260 0.010259 0.002867 0.000220 0.000073 0.026448
ESE 0.000853 0.007551 0.018408 0.008917 0.000598 0.000037 0.036364
SE 0.000356 0.003477 0.009478 0.010015 0.001195 0.024522
SSE 0.000420 0.002403 0.005355 0.005929 0.000293 0.000024 0.014424
S 0.000586 0.002598 0.002696 0.002062 0.000134 0.008076
SSW 0.000356 0.001330 0.001805 0.001000 0.000134 0.004626
SW 0.000140 0.000220 0.000756 0.001598 0.000293 0.000012 0.003019
WSW 0.000153 0.000915 0.001927 0.001720 0.000232 0.000012 0.004959
W 0.000267 0.002232 0.003440 0.002171 0.000378 0.000012 0.008502
WNW 0.000255 0.003525 0.008490 0.007563 0.001549 0.000268 0.021651
NW 0.000191 0.005306 0.019225 0.027484 0.007453 0.000903 0.060563
NNW 0.000471 0.006258 0.013443 0.016383 0.002867 0.000244 0.039666
N 0.002011 0.003489 0.000317 0.005817
NNE 0.006313 0.009869 0.000293 0.016475
NE 0.009623 0.024154 0.000281 0.034057
ENE 0.004149 0.009222 0.000256 0.013628
E 0.001286 0.004026 0.000354 0.005665
ESE 0.000827 0.002598 0.000232 0.003657
SE 0.000573 0.001415 0.000159 0.002146
SSE 0.000458 0.001110 0.000207 0.001776
S 0.000611 0.000756 0.000146 0.001514
SSW 0.000191 0.000488 0.000134 0.000813
SW 0.000140 0.000244 0.000037 0.000421
WSW 0.000140 0.000549 0.000098 0.000787
W 0.000255 0.001061 0.000207 0.001523
WNW 0.000356 0.002159 0.000317 0.002833
NW 0.000573 0.002659 0.000415 0.003647
NNW 0.001031 0.003281 0.000378 0.004691
N 0.007637 0.004428 0.012065
NNE 0.014612 0.008442 0.023054
NE 0.016636 0.012955 0.029591
ENE 0.009865 0.007575 0.017440
E 0.004595 0.004599 0.009194
ESE 0.003157 0.002391 0.005548
SE 0.002393 0.001818 0.004211
SSE 0.002342 0.001256 0.003599
S 0.002049 0.001232 0.003281
SSW 0.002367 0.001220 0.003587
SW 0.001960 0.001537 0.003497
WSW 0.002138 0.001671 0.003810
W 0.001986 0.002110 0.004096
WNW 0.002838 0.003111 0.005949
NW 0.003144 0.003562 0.006706
NNW 0.004519 0.003806 0.008325

Wind 
Direction

Wind Speed (mph) - One Year
Row Total

E

F

D

Stability 
Class
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Table 2:  Newcastle MET Station Audit 1st Quarter 2007 
 

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 15-Mar-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1.5 1 5 (1)
90 89.9 0 5 (1)

180 179.2 1 5 (1)
270 268.7 1 5 (1)

Temperature (°F)                     71.6 71.6 0.0 1.8 (1)
ice water bath 32.3 32.1 0.2 1.8 (1)

warm water bath 130.7 129.3 1.4 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0905
System on-line @ 1015
Replaced anemometer with new Wind Monitor AQ
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Table 3:  Newcastle MET Station Audit 3rd Quarter 2007 
 

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 13-Sep-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 0.1 0 5 (1)
90 89.9 0 5 (1)

180 180.8 1 5 (1)
270 268.1 2 5 (1)

Temperature (°F)                     84.6 84.5 0.0 0.9 (1)
ice water bath 32.2 32.0 0.1 0.9 (1)

warm water bath 127.9 126.8 1.1 0.9 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0834
System on-line @ 0850
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Table 4:  Newcastle MET Station Audit 1st Quarter 2008 

Met Station: Wyoming Refining Audit Date: 12-Mar-08
Audit Performed By: S. Hansen, C. Medill, IML-Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor IML0853 & IML0858
Wind Direction (WD): WM75308 transit, compass Brunton 5080393535
Temperature @ 2 Meters: TS13799 digital thermistor
Temperature @ 10 Meters: TS13880 digital thermistor
Relative Humidity: C4240028 digital psychrometer Thermo-Hygro 22087796
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.3 0.3 5.0 (2)
90.0 90.4 0.4 5.0 (2)

180.0 180.2 0.2 5.0 (2)
270.0 269.8 0.2 5.0 (2)

Temp. (°C): Upper Sensor 49.22 49.36 0.14 0.5 (2)
5.09 5.34 0.25 0.5 (2)

18.13 18.16 0.03 0.5 (2)

Temp. (°C): Lower Sensor 49.22 49.33 0.11 0.5 (2)
5.09 5.39 0.30 0.5 (2)

18.13 18.10 0.03 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 49.36 49.33 0.03 0.10 (2)

5.34 5.39 0.05 0.10 (2)
18.16 18.10 0.06 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 32.0 29.6 2.4 7.0 (2)

Solar Radiation (W/m2) uncovered NA 123.8 NA 5.0% (4)
covered NA 0.0 NA 5.0% (4)

Barometric Pressure ("Hg) 25.51 25.47 0.04 0.09 (2)

Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 -100.00 -99.63 0.37 25.00 (2)

U: 60 -300.00 -302.30 2.30 35.00 (2)
100 -1000.00 -1001.30 1.30 70.00 (2)
500 -2500.00 -2499.30 0.70 145.00 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 100.00 98.41 1.59 25.00 (2)

U: 60 300.00 300.90 0.90 35.00 (2)
100 1000.00 1001.10 1.10 70.00 (2)
500 2500.00 2497.30 2.70 145.00 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan

(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications

(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 0852 MST -- returned on-line 1352 MST.
Complettion of AERMOD and solar equipement installation.

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ
RM Young 41342, power aspirated IML0987

RM Young Wind Monitor AQ CA02423

RM Young 41342, power aspirated IML0987
Vaisala HMP50
Vaisala PTB101B digital barometer IML0968
LI-COR LI200X Li-Cor PY54289
CSI CR1000 datalogger N/A N/A

Dewey-Burdock TR 
December 2013

 
2.5-A-14

 
Appendix 2.5-A



Table 5:  Newcastle MET Station Audit 3rd Quarter 2008 
 

Met Station: Wyoming Refining Audit Date: 27-Aug-08
Audit Performed By:  C. Medill - IML Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor
Wind Direction (WD): WM75308 transit, compass
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results
RPM MPH DAS Value |Difference| Specification

WS (mph) 0 0.00 0.00 0.00 below threshold
300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (2)
90.0 89.4 0.6 5.0 (2)

180.0 179.6 0.4 5.0 (2)
270.0 270.0 0.0 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. (°F): 0.93 0.87 0.06 0.5 (2)

23.28 23.32 0.04 0.5 (2)
45.41 45.29 0.12 0.5 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 27.0 26.9 0.1 7.0 (2)

Barometric Pressure ("Hg) 25.56 25.58 0.02 0.09 (2)

Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 100.00 100.80 0.80 25.00 (2)

U: 60 300.00 300.10 0.10 35.00 (2)
100 1000.00 1001.00 1.00 70.00 (2)
500 2500.00 2500.00 0.00 145.00 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 100.00 100.80 0.80 25.00 (2)

U: 60 300.00 295.30 4.70 35.00 (2)
100 1000.00 999.10 0.90 70.00 (2)
500 2500.00 2503.00 3.00 145.00 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 0826 MST -- returned on-line 1027 MST.

IML0853 & IML0858

PY54289

Fenwall 107
Vaisala HMP50

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML0987

RM Young Wind Monitor AQ CA02423

Brunton 5080393535

Thermo-Hygro 22087796

CSI CR1000 datalogger N/A
LI-COR LI200X
Vaisala PTB101B digital barometer

Li-Cor
N/A

IML0968
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APPENDIX 2.5-B 
STATISTICAL REPORTS FOR DEWEY-BURDOCK 

METEOROLOGICAL SITE

Descriptive Statistics: Avg Temp (F)  

Variable      Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Avg Temp (F)   1     744   0  14.792  13.859  -30.000   7.000  15.000  25.000   48.000 
               2     696   0  23.520  10.861   -2.000  16.000  24.000  32.000   53.000 
               3     720   0  34.550  10.040    7.000  28.000  33.000  40.000   66.000 
               4     720   0  43.082  13.914    7.000  34.000  41.000  51.000   81.000 
               5     744   0  52.173  11.654   22.000  44.000  51.000  59.000   84.000 
               6     720   0  63.306  10.914   35.000  56.000  62.000  71.000   94.000 
               7     744   0  76.858  11.231   44.000  69.000  76.000  85.000  102.000 
               8     744   0  75.160  11.226   48.000  67.000  74.000  83.000  103.000 
               9     720   0  63.747  13.787   34.000  54.000  63.000  73.000   96.000 
              10     744   0  49.210  12.055   22.000  40.000  48.000  57.000   86.000 
              11     720   0  34.061  14.761    1.000  23.000  34.000  45.000   72.000 
              12     744   0  15.073  12.085  -14.000   7.000  15.000  23.000   53.000 
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Descriptive Statistics: Avg Temp (F)  

Variable      Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Avg Temp (F)  1-Spring  2184   0  43.366  13.975    7.000  33.000  42.000  53.000   
84.000

              2-Summer  2208   0  71.866  12.636   35.000  63.000  72.000  81.000  
103.000

              3-Fall    2184   0  49.008  18.144    1.000  37.000  49.000  61.000   
96.000

              4-Winter  2184   0  17.669  12.987  -30.000   9.000  18.000  27.000   
53.000
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Descriptive Statistics: Hi Temp (F)  

Variable     Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Hi Temp (F)   1     744   0  17.176  14.043  -28.000   8.250  18.000  27.000   52.000 
              2     696   0  25.307  10.827   -1.000  18.000  25.000  34.000   54.000 
              3     720   0  36.100  10.286    8.000  29.000  34.000  42.000   68.000 
              4     720   0  44.954  14.008    9.000  35.000  43.000  54.000   82.000 
              5     744   0  53.663  11.834   23.000  45.000  53.000  61.000   85.000 
              6     720   0  65.026  10.932   37.000  57.000  64.000  73.000   95.000 
              7     744   0  78.593  11.209   47.000  71.000  78.000  87.000  104.000 
              8     744   0  76.902  11.387   50.000  69.000  76.000  85.000  104.000 
              9     720   0  65.635  13.798   35.000  56.000  65.000  75.000   97.000 
             10     744   0  51.003  12.020   23.000  42.000  50.000  60.000   87.000 
             11     720   0  36.133  14.917    2.000  25.250  36.000  47.000   73.000 
             12     744   0  17.262  11.831  -13.000   9.000  17.000  25.000   55.000 
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Descriptive Statistics: Hi Temp (F)  

Variable     Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Hi Temp (F)  1-Spring  2184   0  45.002  14.101    8.000  34.000  44.000  55.000   
85.000

             2-Summer  2208   0  73.599  12.686   37.000  65.000  73.000  82.000  
104.000

             3-Fall    2184   0  50.924  18.130    2.000  39.000  51.000  63.000   
97.000

             4-Winter  2184   0  19.797  12.896  -28.000  11.000  20.000  29.000   
55.000
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Descriptive Statistics: Lo Temp (F)  

Variable     Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Lo Temp (F)   1     744   0  12.538  13.869  -34.000   5.000  13.000  22.000   46.000 
              2     696   0  21.797  11.032   -5.000  13.250  22.000  31.000   52.000 
              3     720   0  32.993   9.890    7.000  26.000  32.000  39.000   65.000 
              4     720   0  41.326  13.840    6.000  32.000  39.000  49.000   80.000 
              5     744   0  50.719  11.503   22.000  43.000  50.000  58.000   84.000 
              6     720   0  61.635  10.928   34.000  54.000  61.000  70.000   93.000 
              7     744   0  75.144  11.330   41.000  68.000  75.000  83.000  101.000 
              8     744   0  73.449  11.173   47.000  65.000  73.000  81.000  102.000 
              9     720   0  61.931  13.775   32.000  52.000  61.000  72.000   96.000 
             10     744   0  47.539  12.074   20.000  39.000  46.000  55.750   85.000 
             11     720   0  32.004  14.599    0.000  22.000  32.000  42.000   72.000 
             12     744   0  12.957  12.541  -16.000   4.000  13.000  22.000   52.000 
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Descriptive Statistics: Lo Temp (F)  

Variable     Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Lo Temp (F)  1-Spring  2184   0  41.779  13.896    6.000  31.000  41.000  51.000   
84.000

             2-Summer  2208   0  70.168  12.644   34.000  61.000  70.000  79.000  
102.000

             3-Fall    2184   0  47.162  18.168    0.000  35.000  47.000  59.000   
96.000

             4-Winter  2184   0  15.631  13.250  -34.000   7.000  16.000  25.000   
52.000
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Descriptive Statistics: Avg RH (%)  

Variable    Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Avg RH (%)   1     744   0  74.401  11.316   35.000  67.000  77.000  82.000   96.000 
             2     696   0  76.204  12.055   39.000  69.000  78.000  86.000   97.000 
             3     720   0  61.858  22.846   15.000  41.000  67.000  82.000   97.000 
             4     720   0  55.276  26.033    8.000  31.250  56.500  80.750   95.000 
             5     744   0  64.849  21.121   15.000  50.000  69.000  83.000   96.000 
             6     720   0  57.286  21.158   13.000  38.000  58.000  76.000   96.000 
             7     744   0  45.902  21.533   10.000  27.000  44.000  63.000   94.000 
             8     744   0  49.981  23.951    7.000  30.000  49.000  69.000   99.000 
             9     720   0  46.239  22.786    9.000  28.000  43.000  65.000   96.000 
            10     744   0  59.480  22.502    9.000  40.000  61.000  79.000   97.000 
            11     720   0  56.265  20.717   12.000  38.000  57.000  73.000   94.000 
            12     744   0  80.942   9.595   46.000  76.000  82.000  87.000   98.000 
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Descriptive Statistics: Avg RH (%)  

Variable    Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Avg RH (%)  1-Spring  2184   0  60.707  23.727    8.000  40.000  65.000  82.000   
97.000

            2-Summer  2208   0  50.989  22.739    7.000  32.000  50.000  70.000   
99.000

            3-Fall    2184   0  54.055  22.726    9.000  34.000  54.000  73.000   
97.000

            4-Winter  2184   0  77.204  11.355   35.000  71.000  79.000  85.000   
98.000

11



Avg RH (%)

Fr
eq

ue
nc

y
9684726048362412

200

150

100

50

0

9684726048362412

200

150

100

50

0

1-Spring 2-Summer

3-Fall 4-Winter

Histogram of Avg RH (%) by Season

Panel variable: Season

 
 

Season

A
vg

 R
H

 (
%

)

4-Winter3-Fall2-Summer1-Spring

100

80

60

40

20

0

Boxplot of Avg RH (%) by Season

 
 

12



 
Descriptive Statistics: Hi RH (%)  

Variable   Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Hi RH (%)   1     744   0  79.089  10.652   44.000  72.000  81.000  86.000   99.000 
            2     696   0  80.704  10.902   44.000  74.000  83.000  89.000   98.000 
            3     720   0  66.451  22.568   15.000  47.000  73.000  86.000   97.000 
            4     720   0  60.206  26.101    9.000  36.000  64.000  85.000   96.000 
            5     744   0  69.940  20.135   17.000  57.000  75.000  86.000   98.000 
            6     720   0  62.814  21.013   15.000  44.000  65.000  82.000   96.000 
            7     744   0  49.991  22.415   11.000  30.000  49.000  68.000   96.000 
            8     744   0  53.909  24.419    7.000  33.000  53.500  74.000   99.000 
            9     720   0  50.150  23.648   10.000  30.000  47.000  70.000   98.000 
           10     744   0  63.888  22.670   10.000  46.000  66.500  84.000   98.000 
           11     720   0  60.954  20.860   13.000  44.000  64.000  78.750   96.000 
           12     744   0  84.997   8.711   50.000  80.000  86.000  91.000   99.000 
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Descriptive Statistics: Hi RH (%)  

Variable   Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Hi RH (%)  1-Spring  2184   0  65.581  23.375    9.000  46.000  72.000  86.000   
98.000

           2-Summer  2208   0  55.492  23.286    7.000  36.000  56.000  75.000   
99.000

           3-Fall    2184   0  58.392  23.180   10.000  37.000  60.000  78.000   
98.000

           4-Winter  2184   0  81.616  10.422   44.000  75.000  83.000  89.000   
99.000
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Descriptive Statistics: Lo RH (%)  

Variable   Month    N  N*    Mean   StDev  Minimum      Q1  Median      Q3  Maximum 
Lo RH (%)   1     744   0  68.601  12.330   30.000  60.000  70.000  77.000   93.000 
            2     696   0  71.119  13.476   34.000  62.000  73.000  81.000   97.000 
            3     720   0  57.353  22.974   14.000  36.000  61.000  78.000   96.000 
            4     720   0  50.326  25.874    8.000  26.250  49.000  75.000   95.000 
            5     744   0  59.954  21.723   13.000  44.000  62.000  79.000   95.000 
            6     720   0  51.854  21.077   12.000  33.000  52.000  70.000   96.000 
            7     744   0  42.000  20.728    9.000  24.000  40.000  58.000   90.000 
            8     744   0  45.991  23.599    6.000  27.000  44.000  64.000   99.000 
            9     720   0  42.293  21.856    8.000  25.000  37.000  59.000   95.000 
           10     744   0  54.921  22.251    8.000  35.000  56.000  74.000   97.000 
           11     720   0  51.574  20.250   11.000  34.000  51.000  68.000   92.000 
           12     744   0  75.931  11.041   41.000  70.000  77.000  83.000   97.000 
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Descriptive Statistics: Lo RH (%)  

Variable   Season       N  N*    Mean   StDev  Minimum      Q1  Median      Q3  
Maximum

Lo RH (%)  1-Spring  2184   0  55.923  23.906    8.000  34.000  59.000  78.000   
96.000

           2-Summer  2208   0  46.558  22.206    6.000  28.000  44.000  64.000   
99.000

           3-Fall    2184   0  49.654  22.123    8.000  31.000  49.000  68.000   
97.000

           4-Winter  2184   0  71.901  12.669   30.000  64.000  74.000  81.000   
97.000
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Descriptive Statistics: Precip (Inches)  

Variable         Month    N  N*       Sum   Maximum 
Precip (Inches)   1     744   0  0.130000  0.050000 
                  2     696   0  0.210000  0.040000 
                  3     720   0  0.400000  0.130000 
                  4     720   0  0.980000  0.330000 
                  5     744   0   3.80000   0.71000 
                  6     720   0  1.770000  0.420000 
                  7     744   0  1.870000  0.460000 
                  8     744   0  0.870000  0.160000 
                  9     720   0  0.790000  0.140000 
                 10     744   0  1.230000  0.220000 
                 11     720   0  0.100000  0.050000 
                 12     744   0  0.270000  0.040000 
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SUPPORT INFORMATION FOR DEWEY-BURDOCK 
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The following presents the stability classes and joint frequency distribution for the Dewey-
Burdock permit area and describes the methodology used for calculations.  Atmospheric stability 
class can be derived from solar radiation during the daylight hours, and vertical temperature 
gradient (delta-T) measurements during the nighttime hours according to the SRDT (solar 
radiation delta-T) method. However, meteorological monitoring at the Dewey-Burdock site 
included solar radiation but not delta-T. In the absence of the delta-T measurements required by 
the SRDT method, a possible modification was considered. This modified SRDT approach 
would assume a positive delta-T (increasing temperature with height) during nighttime hours, 
thereby producing the most stable class possible and, therefore, the lowest modeled pollutant 
dispersion.   

Another alternative to determine atmospheric stability classes and resulting joint frequency 
distributions is the sigma theta method. This method is turbulence-based, which uses the 
standard deviation of the horizontal wind direction (σθ) in combination with the scalar mean 
wind speed. Since σθ was not logged, it was necessary to derive this parameter from the hourly 
variation of 5-minute wind directions. 

The procedure for deriving hourly average σθ values is outlined as follows: 
 

1. Compute a scalar mean wind direction by averaging 5-minute azimuth angles over four, 
15-minute periods for each hour. The choice of 15-minute averaging periods is intended 
to minimize the effect of wind meander (wind direction changes over longer periods that 
are non-random and unrelated to turbulence). The use of 5-minute source data further 
reduces the likelihood of conflicts between scalar and vector averages. 

2. Compute a standard deviation of each 15-minute grouping of 5-minute wind directions, 
based on the differences between the 5-minute readings and the 15-minute mean from 
step 1 above. 

3. Compute an hourly average standard deviation as the geometric average of the four 15-
minute standard deviations from step 2 above. 

 

Steps 1 and 2 utilize the Mitsua method:     ∑=
N

iD
N 1

1θ     (N = 3 in this case) 

where  Di = θi;    for i = 1 
  Di = Di-1 + δi + 360;  for δi< -180 and i > 1 
  Di = Di-1 + δi;   for |δi| < 180 and i > 1 
  Di = Di-1 + δi - 360;  for δi> 180 and i > 1 
  Di = undefined;  for δi= 180 and i > 1 
  δi = θi - Di-1 ;   for i > 1 
  θi is the azimuth angle of the wind vane for the ith sample  
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In step 3, the hourly average standard deviation can then be calculated from these 15-minute 
values: 
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The above procedure, when applied to the Dewey-Burdock wind data, yields hourly σθ values 
similar to the hourly values logged at the nearby Newcastle meteorological station. Newcastle σθ 
values averaged 19.6º during the baseline monitoring year, while the derived σθ values from 
Dewey-Burdock data averaged 18.7º. The sigma theta method of atmospheric stability 
determination is considered more representative than the modified SRDT method described 
above, because it requires no simplifying assumptions. 

Having developed these hourly σθ values, however, the choice remained whether to use the 
sigma theta method exclusively, or to use a hybrid method that takes advantage of solar radiation 
(SR) data during the daytime. To facilitate this choice, the two methods were compared along 
with the modified SRDT method which used SR during the day, and assumed worst-case delta-T 
(WC) at night. Figure 1 shows the results of this comparison. 

The sigma theta method was ruled out since it resulted in a much higher percentage of the hours 
in the least stable class. Stability class A produces the greatest amount of atmospheric mixing 
and pollutant dispersion, so the sigma theta method compromises the preference for 
conservatism. The remaining two methods yield similar results. The hybrid SR/ST method was 
chosen because it makes use of the greatest amount of monitoring data covering both daytime 
and nighttime. 

Based upon the data and method selections discussed above, the combination of hourly wind 
speed, wind direction and stability class was used to generate Joint Frequency Distributions 
(JFDs) for the anticipated release height of 10 meters. The annual JFD in Table 1 was used as the 
basis for a revised MILDOS-AREA model run. The 1st Quarter JFD in Table 2 reflects January 
1, 2008 through March 31, 2008. Table 3 reflects 2nd Quarter (April 1, 2008 through June 30, 
2008). Table 4 reflects the 3rd Quarter (July 2007 and 2008 and August 1, 2007 through 
September 30, 2007).  Table 5 reflects the 4th Quarter (October 1, 2007 through December 31, 
2007). Each table footer shows the number of hours for which valid data are available, the total 
number of hours possible, and the number of calm hours during the period represented. 
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Figure 1:  Comparative Atmospheric Stability Methods for Dewey-Burdock 

Comparative Atmospheric Stability Methods for Dewey-Burdock
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Data recoveries at the 3-meter level exceeded 99%. However, regulatory guidance specifies that 
wind characteristics should reflect the anticipated release height for modeled emission sources. 
Therefore, the joint frequency distributions depicted below are based on 10-meter wind data. 
Joint data recovery (wind speed and wind direction) for the baseline year was 87%, above the 
recommended minimum of 75% (Reference 3). Individual data recovery was also around 87%, 
slightly below the recommended 90% for individual parameters (Reference 3). However, the 
tradeoff between marginal recovery percentage and representative height above the ground 
appears justified in this case. 
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Table 1:  Annual (July 18, 2007 to July 17, 2008) Joint Frequency Distribution 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N
NNE 0.000131 0.000131
NE
ENE
E
ESE 0.000274 0.000274
SE 0.000262 0.000262
SSE 0.000274 0.000393 0.000667
S 0.000274 0.000524 0.000798
SSW 0.000411 0.000786 0.001197
SW 0.000411 0.000393 0.000804
WSW 0.000137 0.000786 0.000923
W 0.000274 0.000393 0.000667
WNW 0.000411 0.000524 0.000935
NW
NNW
N 0.002740 0.000524 0.003264
NNE 0.001096 0.001096
NE 0.001096 0.001096
ENE 0.000822 0.000262 0.001084
E 0.000822 0.000131 0.000131 0.001084
ESE 0.000411 0.000393 0.000655 0.001459
SE 0.001781 0.001964 0.002095 0.005841
SSE 0.002603 0.004191 0.001441 0.008234
S 0.005206 0.003143 0.000524 0.008872
SSW 0.005069 0.001702 0.000131 0.006902
SW 0.003562 0.002226 0.000393 0.006181
WSW 0.003699 0.002881 0.000262 0.006842
W 0.003836 0.005369 0.001441 0.010646
WNW 0.004384 0.004191 0.003405 0.011979
NW 0.004384 0.001833 0.000917 0.007134
NNW 0.003973 0.001048 0.000131 0.005151
N 0.001310 0.001310
NNE 0.000393 0.000393
NE 0.000131 0.000131
ENE 0.000262 0.000131 0.000393
E 0.001310 0.001702 0.000131 0.003143
ESE 0.001964 0.003274 0.000131 0.005369
SE 0.003798 0.004191 0.000131 0.008119
SSE 0.004845 0.003405 0.008250
S 0.005500 0.000786 0.006286
SSW 0.001572 0.000917 0.002488
SW 0.001702 0.000655 0.002357
WSW 0.003929 0.001310 0.005238
W 0.006548 0.001310 0.000393 0.008250
WNW 0.011524 0.008905 0.000131 0.000393 0.020953
NW 0.007072 0.004845 0.001441 0.000393 0.013751
NNW 0.005107 0.001833 0.006941

A

B

C

Stability 
Class

Wind 
Direction Row Total

Wind Speed (mph) - One Year (Calm = 1.22%)
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Table 1:  Annual (July 18, 2007 to July 17, 2008) Joint Frequency Distribution (cont’d) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.008493 0.010215 0.002226 0.001310 0.000393 0.022637
NNE 0.007671 0.004976 0.001702 0.000524 0.000131 0.015005
NE 0.002740 0.002750 0.004060 0.002357 0.000131 0.000393 0.012431
ENE 0.001781 0.005631 0.012834 0.013751 0.002357 0.002095 0.038449
E 0.003288 0.007596 0.024227 0.016370 0.001572 0.000655 0.053707
ESE 0.001644 0.007858 0.011655 0.009691 0.000917 0.031764
SE 0.001096 0.006024 0.007727 0.002226 0.000262 0.017335
SSE 0.002740 0.004584 0.004060 0.001441 0.000393 0.013216
S 0.002740 0.003012 0.001048 0.000131 0.006930
SSW 0.003425 0.001964 0.001441 0.000393 0.007222
SW 0.001370 0.000917 0.002095 0.002488 0.000917 0.000131 0.007918
WSW 0.002329 0.002226 0.002619 0.003274 0.001048 0.000655 0.012151
W 0.001644 0.003536 0.003274 0.003405 0.001702 0.000131 0.013692
WNW 0.003699 0.011655 0.018989 0.021870 0.004453 0.000393 0.061059
NW 0.005617 0.016370 0.038371 0.047669 0.019120 0.003143 0.130289
NNW 0.006575 0.015191 0.008643 0.005631 0.001833 0.000393 0.038267
N 0.006438 0.010084 0.000786 0.017308
NNE 0.004247 0.004191 0.000131 0.008568
NE 0.002466 0.002226 0.000655 0.005347
ENE 0.001370 0.003929 0.002881 0.008180
E 0.000548 0.006810 0.007203 0.014561
ESE 0.000274 0.004453 0.003405 0.008131
SE 0.000548 0.004191 0.002095 0.006834
SSE 0.000411 0.003667 0.000655 0.004733
S 0.000411 0.001310 0.001721
SSW 0.000274 0.001048 0.000524 0.001845
SW 0.000137 0.001179 0.000262 0.001578
WSW 0.000822 0.000786 0.001608
W 0.000959 0.002881 0.001048 0.004888
WNW 0.001507 0.004584 0.004191 0.010281
NW 0.001644 0.009429 0.005107 0.016180
NNW 0.004932 0.009691 0.003667 0.018289
N 0.018082 0.006679 0.024761
NNE 0.019178 0.004715 0.023893
NE 0.012877 0.003143 0.016020
ENE 0.007260 0.003798 0.011058
E 0.006027 0.003274 0.009301
ESE 0.006164 0.002095 0.008260
SE 0.004521 0.002226 0.006747
SSE 0.007808 0.003536 0.011344
S 0.005480 0.002488 0.007968
SSW 0.005206 0.001179 0.006384
SW 0.004384 0.001441 0.005824
WSW 0.003973 0.001179 0.005151
W 0.004795 0.002750 0.007545
WNW 0.008219 0.004191 0.012410
NW 0.013151 0.006417 0.019568
NNW 0.017808 0.006941 0.024749

E

F

D

Stability 
Class

Wind 
Direction

Wind Speed (mph) - One Year
Row Total

 
7,636 valid hours out of 8,784 
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Table 2:  1st Quarter (January 1, 2008 to March 31, 2008) Joint Frequency Distribution 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW
N 0.005197 0.005197
NNE 0.001890 0.001890
NE 0.001890 0.001890
ENE 0.000945 0.000945
E 0.000945 0.000945
ESE 0.000945 0.000463 0.001408
SE 0.001890 0.000463 0.002353
SSE 0.003307 0.001390 0.004698
S 0.005670 0.000927 0.006597
SSW 0.003780 0.000463 0.004243
SW 0.004252 0.004252
WSW 0.003307 0.000927 0.004234
W 0.004725 0.003244 0.007969
WNW 0.004725 0.001854 0.001390 0.007969
NW 0.003780 0.000463 0.000927 0.005170
NNW 0.005670 0.005670
N 0.002317 0.002317
NNE 0.000927 0.000927
NE 0.000463 0.000463
ENE 0.000463 0.000463 0.000927
E 0.003244 0.003244
ESE 0.001854 0.002317 0.004171
SE 0.003244 0.003244 0.006487
SSE 0.004171 0.001854 0.006024
S 0.002780 0.001390 0.004171
SSW 0.000927 0.000927
SW 0.002317 0.002317
WSW 0.003707 0.000463 0.004171
W 0.005097 0.000463 0.005561
WNW 0.010195 0.008341 0.018536
NW 0.014829 0.004171 0.018999
NNW 0.007414 0.003244 0.010658

A

B

C

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Winter (Calm = 0.6%)
Row Total
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Table 2:  1st Quarter (January 1, 2008 to March 31, 2008) Joint Frequency Distribution (cont’d) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.010867 0.010658 0.002317 0.000463 0.024305
NNE 0.007560 0.006487 0.000927 0.014974
NE 0.003780 0.001854 0.000927 0.006560
ENE 0.000945 0.003244 0.009268 0.003707 0.017164
E 0.001417 0.006024 0.014365 0.008341 0.030148
ESE 0.001417 0.005561 0.007878 0.000927 0.015783
SE 0.000945 0.005561 0.005097 0.011603
SSE 0.003307 0.005561 0.002780 0.000463 0.012112
S 0.002362 0.003244 0.000463 0.000463 0.006533
SSW 0.002362 0.002317 0.000927 0.005606
SW 0.000472 0.000463 0.002780 0.001854 0.005570
WSW 0.001417 0.002780 0.001390 0.002780 0.001854 0.010222
W 0.000472 0.005097 0.004171 0.003244 0.002317 0.000463 0.015764
WNW 0.003307 0.013902 0.024560 0.028267 0.005561 0.000927 0.076523
NW 0.004252 0.016682 0.052363 0.055607 0.022243 0.001854 0.153001
NNW 0.006142 0.015292 0.011585 0.008804 0.001390 0.043214
N 0.008977 0.013438 0.001854 0.024269
NNE 0.006615 0.005561 0.012175
NE 0.002835 0.000463 0.000927 0.004225
ENE 0.000472 0.002317 0.002317 0.005106
E 0.001417 0.004634 0.005561 0.011612
ESE 0.000472 0.002780 0.004634 0.007887
SE 0.000945 0.003707 0.003244 0.007896
SSE 0.000945 0.000927 0.001872
S 0.001390 0.001390
SSW 0.000472 0.000463 0.000936
SW 0.000472 0.000927 0.001399
WSW 0.001890 0.000463 0.002353
W 0.001417 0.003707 0.002780 0.007905
WNW 0.001417 0.008804 0.009268 0.019490
NW 0.002835 0.014365 0.008804 0.026004
NNW 0.005197 0.013438 0.006024 0.024660
N 0.021262 0.008804 0.030066
NNE 0.027876 0.006024 0.033900
NE 0.016064 0.004171 0.020235
ENE 0.010867 0.003244 0.014111
E 0.006615 0.004634 0.011249
ESE 0.004725 0.000927 0.005652
SE 0.006615 0.001854 0.008468
SSE 0.008977 0.004171 0.013148
S 0.006142 0.001854 0.007996
SSW 0.003307 0.000927 0.004234
SW 0.003780 0.003780
WSW 0.002835 0.000927 0.003762
W 0.004252 0.002317 0.006569
WNW 0.009450 0.006024 0.015474
NW 0.016537 0.008341 0.024878
NNW 0.023624 0.009268 0.032892

E

F

D

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Winter (Calm = 0.6%)
Row Total

 
2,158 valid hours out of 2,184 

Dewey-Burdock TR 
December 2013
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Table 3:  2nd Quarter (April 1, 2008 to June 30, 2008) Joint Frequency Distribution 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N
NNE 0.000458 0.000458
NE
ENE
E
ESE 0.000965 0.000965
SE 0.000458 0.000458
SSE 0.000483 0.000916 0.001398
S 0.000483 0.001832 0.002314
SSW 0.000483 0.002289 0.002772
SW 0.001448 0.000916 0.002364
WSW 0.000483 0.001832 0.002314
W 0.000965 0.000916 0.001881
WNW 0.001448 0.001374 0.002822
NW
NNW
N 0.000965 0.000916 0.001881
NNE 0.000965 0.000965
NE 0.000483 0.000483
ENE 0.001448 0.000916 0.002364
E 0.000483 0.000483
ESE 0.001374 0.001374
SE 0.002896 0.004121 0.003205 0.010222
SSE 0.001448 0.009615 0.003205 0.014268
S 0.003861 0.005495 0.000458 0.009813
SSW 0.002896 0.003663 0.000458 0.007017
SW 0.003861 0.005495 0.000916 0.010271
WSW 0.003378 0.008242 0.000916 0.012536
W 0.000483 0.009158 0.002747 0.012387
WNW 0.004344 0.006868 0.006868 0.018080
NW 0.002413 0.001374 0.002289 0.006076
NNW 0.002413 0.000458 0.002871
N 0.001374 0.001374
NNE
NE
ENE 0.000458 0.000458
E 0.002747 0.002289 0.000458 0.005495
ESE 0.001832 0.006410 0.000458 0.008700
SE 0.005952 0.003205 0.000458 0.009615
SSE 0.004579 0.004579 0.009158
S 0.007326 0.000916 0.008242
SSW 0.001832 0.001374 0.003205
SW 0.000916 0.002289 0.003205
WSW 0.002747 0.000916 0.003663
W 0.006868 0.002289 0.001374 0.010531
WNW 0.010073 0.010531 0.000458 0.001374 0.022436
NW 0.002289 0.004579 0.005037 0.000458 0.012363
NNW 0.002289 0.001374 0.003663

A

B

C

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Spring (Calm = 0.82%)
Row Total
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Table 3:  2nd Quarter (April 1, 2008 to June 30, 2008) Joint Frequency Distribution (cont’d) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.003861 0.006868 0.002747 0.001832 0.000458 0.015766
NNE 0.003378 0.004121 0.001832 0.001374 0.010704
NE 0.003378 0.004579 0.007326 0.003205 0.000458 0.000916 0.019862
ENE 0.002413 0.008242 0.013278 0.024725 0.005952 0.007326 0.061937
E 0.002896 0.006410 0.039835 0.027473 0.005495 0.002289 0.084398
ESE 0.007784 0.012363 0.011447 0.002289 0.033883
SE 0.001931 0.008242 0.010531 0.002289 0.000458 0.023451
SSE 0.000965 0.004121 0.003663 0.002289 0.000916 0.011954
S 0.001448 0.001374 0.001374 0.004195
SSW 0.002896 0.000916 0.002747 0.000916 0.007475
SW 0.001448 0.001374 0.000916 0.002747 0.003205 0.000458 0.010148
WSW 0.000965 0.001374 0.005037 0.007326 0.002747 0.017449
W 0.000483 0.003205 0.004579 0.006410 0.000916 0.015593
WNW 0.001931 0.012821 0.015568 0.019689 0.005495 0.055502
NW 0.004826 0.016941 0.033883 0.065018 0.023352 0.005952 0.149973
NNW 0.005309 0.011905 0.008242 0.006868 0.003205 0.001374 0.036902
N 0.000965 0.007326 0.008291
NNE 0.002413 0.003205 0.000458 0.006076
NE 0.001931 0.000916 0.000458 0.003304
ENE 0.000965 0.004579 0.005037 0.010581
E 0.007784 0.007784 0.015568
ESE 0.004121 0.002289 0.006410
SE 0.004121 0.002289 0.006410
SSE 0.002289 0.000458 0.002747
S 0.000965 0.000458 0.001423
SSW 0.002289 0.000916 0.003205
SW 0.001374 0.000458 0.001832
WSW 0.000916 0.000916
W 0.000483 0.002289 0.000916 0.003688
WNW 0.000483 0.000458 0.000916 0.001856
NW 0.000965 0.005495 0.004579 0.011039
NNW 0.002413 0.005952 0.001374 0.009739
N 0.008687 0.007326 0.016013
NNE 0.009653 0.002747 0.012400
NE 0.007722 0.002289 0.010011
ENE 0.006274 0.004121 0.010395
E 0.004826 0.002289 0.007116
ESE 0.005792 0.002747 0.008539
SE 0.001448 0.001374 0.002822
SSE 0.001931 0.001374 0.003304
S 0.002413 0.001832 0.004245
SSW 0.004826 0.000916 0.005742
SW 0.000965 0.001374 0.002339
WSW 0.000965 0.000458 0.001423
W 0.001931 0.002289 0.004220
WNW 0.001931 0.003205 0.005136
NW 0.006757 0.008242 0.014999
NNW 0.005792 0.002289 0.008081

E

F

D

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Spring (Calm = 0.82%)
Row Total

 
2,184 valid hrs out of 2,184 

Dewey-Burdock TR 
December 2013
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Table 4:  3rd Quarter (July 2007 and 2008, August and September 2007) Joint Frequency 
Distribution 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N
NNE
NE
ENE
E
ESE
SE 0.000873 0.000873
SSE 0.000893 0.000873 0.001765
S 0.001091 0.001091
SSW 0.001983 0.000873 0.002856
SW 0.000873 0.000873
WSW 0.001745 0.001745
W 0.000873 0.000873
WNW 0.000873 0.000873
NW
NNW
N 0.000873 0.000873
NNE
NE 0.000893 0.000893
ENE
E 0.001785 0.000873 0.002658
ESE 0.000893 0.002618 0.000873 0.004383
SE 0.001091 0.004363 0.007853 0.013307
SSE 0.004165 0.006981 0.003490 0.014636
S 0.005752 0.008726 0.002618 0.017096
SSW 0.003967 0.002618 0.006585
SW 0.001785 0.002618 0.000873 0.005276
WSW 0.002876 0.001745 0.004621
W 0.003769 0.009599 0.004363 0.017731
WNW 0.004662 0.005236 0.006981 0.016878
NW 0.001091 0.005236 0.006326
NNW 0.005950 0.000873 0.000873 0.007696
N 0.000873 0.000873
NNE 0.000873 0.000873
NE
ENE
E 0.002618 0.000873 0.003490
ESE 0.004363 0.004363 0.008726
SE 0.004363 0.010471 0.014834
SSE 0.007853 0.006981 0.014834
S 0.006981 0.000873 0.007853
SSW 0.002618 0.000873 0.003490
SW 0.002618 0.002618
WSW 0.003490 0.004363 0.007853
W 0.007853 0.001745 0.009599
WNW 0.015707 0.013962 0.029668
NW 0.002618 0.007853 0.001745 0.012216
NNW 0.003490 0.001745 0.005236

A

B

C

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Summer (Calm = 1.4%)
Row Total
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Table 4:  3rd Quarter (July 2007 and 2008, August and September 2007) Joint Frequency 
Distribution (cont’d) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.007340 0.011344 0.003490 0.004363 0.000873 0.027410
NNE 0.008629 0.006108 0.002618 0.000873 0.000873 0.019100
NE 0.000893 0.001745 0.009599 0.006108 0.000873 0.019217
ENE 0.002678 0.007853 0.028796 0.020942 0.060270
E 0.004464 0.013962 0.031414 0.014834 0.064673
ESE 0.004662 0.013962 0.027923 0.032286 0.001745 0.080578
SE 0.001091 0.007853 0.013962 0.006108 0.000873 0.029887
SSE 0.001091 0.002618 0.004363 0.002618 0.000873 0.011562
S 0.004363 0.003490 0.007853
SSW 0.003967 0.000873 0.002618 0.000873 0.008330
SW 0.001745 0.006108 0.006108 0.013962
WSW 0.001745 0.004363 0.000873 0.006981
W 0.000893 0.000873 0.002618 0.001745 0.006128
WNW 0.002678 0.006981 0.013962 0.027051 0.000873 0.051544
NW 0.003967 0.006108 0.026178 0.030541 0.010471 0.077265
NNW 0.004165 0.012216 0.006981 0.002618 0.025980
N 0.007853 0.007853
NNE 0.001785 0.006108 0.007894
NE 0.001983 0.005236 0.001745 0.008964
ENE 0.006981 0.001745 0.008726
E 0.010471 0.016579 0.027051
ESE 0.000893 0.006108 0.006108 0.013109
SE 0.002618 0.000873 0.003490
SSE 0.000893 0.002618 0.001745 0.005256
S 0.002618 0.002618
SSW 0.002618 0.000873 0.003490
SW 0.000873 0.000873 0.001745
WSW 0.000873 0.000873
W 0.002618 0.002618
WNW 0.002618 0.000873 0.003490
NW 0.006108 0.006108
NNW 0.001785 0.001745 0.001745 0.005276
N 0.005752 0.004363 0.010115
NNE 0.011109 0.003490 0.014599
NE 0.007538 0.005236 0.012774
ENE 0.005950 0.003490 0.009441
E 0.002678 0.003490 0.006169
ESE 0.004662 0.002618 0.007280
SE 0.005356 0.000873 0.006229
SSE 0.004860 0.007853 0.012713
S 0.003490 0.003490
SSW 0.000893 0.000873 0.001765
SW 0.003769 0.000873 0.004642
WSW 0.001983 0.000873 0.002856
W 0.002876 0.001745 0.004621
WNW 0.004662 0.003490 0.008152
NW 0.010216 0.003490 0.013707
NNW 0.003967 0.006108 0.010075

E

F

D

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Summer (Calm = 1.4%)
Row Total

 
1,146 valid hours out of 2,208 

Dewey-Burdock TR 
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Table 5:  4th Quarter (October 1, 2007 to December 31, 2007) Joint Frequency Distribution 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N
NNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW
N 0.003437 0.000466 0.003902
NNE 0.000982 0.000982
NE 0.000982 0.000982
ENE 0.000491 0.000491
E 0.000491 0.000466 0.000957
ESE
SE 0.000982 0.000982
SSE 0.002455 0.002455
S 0.005892 0.005892
SSW 0.009329 0.000466 0.009794
SW 0.003437 0.000931 0.004368
WSW 0.004910 0.004910
W 0.006383 0.001397 0.007779
WNW 0.003928 0.003259 0.007187
NW 0.008838 0.001862 0.010700
NNW 0.002946 0.002793 0.005739
N 0.000466 0.000466
NNE
NE
ENE
E 0.000466 0.000466
ESE 0.000931 0.000466 0.001397
SE 0.001862 0.002793 0.004655
SSE 0.004190 0.001862 0.006052
S 0.005587 0.005587
SSW 0.002328 0.000466 0.002793
SW 0.001397 0.001397
WSW 0.005587 0.000931 0.006518
W 0.006983 0.000931 0.007914
WNW 0.012104 0.005121 0.017225
NW 0.006518 0.004190 0.010708
NNW 0.006518 0.000931 0.007449

Stability 
Class

Wind 
Direction

Wind Speed (mph) - Fall (Calm = 2.14%)
Row Total

A

B

C
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Table 5:  4th Quarter (October 1, 2007 to December 31, 2007) Joint Frequency Distribution 
(cont’d) 

< 3 4 - 7 8 - 12 13 - 18 19 - 24 > 24
N 0.011293 0.012570 0.000931 0.000466 0.025259
NNE 0.011784 0.003724 0.001862 0.017370
NE 0.001964 0.002328 0.001862 0.000931 0.007085
ENE 0.001473 0.004190 0.007449 0.008845 0.002328 0.024285
E 0.004910 0.006983 0.014432 0.013966 0.040292
ESE 0.001964 0.006983 0.006052 0.004655 0.019655
SE 0.000491 0.003259 0.004190 0.002328 0.010268
SSE 0.004910 0.005121 0.005587 0.000931 0.016549
S 0.005892 0.003724 0.009616
SSW 0.004910 0.003259 0.008169
SW 0.002946 0.000466 0.000466 0.000931 0.004808
WSW 0.005892 0.002793 0.000466 0.001397 0.000466 0.000466 0.011478
W 0.004419 0.003724 0.001397 0.002328 0.001862 0.013730
WNW 0.006383 0.010708 0.019553 0.014898 0.004190 0.000466 0.056197
NW 0.008838 0.020950 0.035382 0.031192 0.016294 0.003259 0.115914
NNW 0.009820 0.020019 0.006983 0.002793 0.001862 0.041477
N 0.012766 0.010708 0.000931 0.024404
NNE 0.004910 0.002793 0.007703
NE 0.002946 0.003724 0.006670
ENE 0.003437 0.003259 0.001862 0.008558
E 0.000491 0.006052 0.003259 0.009802
ESE 0.005587 0.001862 0.007449
SE 0.000982 0.005587 0.001397 0.007965
SSE 0.008380 0.000931 0.009311
S 0.000491 0.001397 0.001888
SSW 0.000491 0.000491
SW 0.001397 0.001397
WSW 0.000982 0.000931 0.001913
W 0.001473 0.002793 0.004266
WNW 0.003437 0.005587 0.004190 0.013213
NW 0.001964 0.010242 0.004655 0.016862
NNW 0.008838 0.013966 0.004655 0.027460
N 0.030932 0.005121 0.036053
NNE 0.024058 0.006052 0.030110
NE 0.017675 0.001862 0.019538
ENE 0.005401 0.004190 0.009591
E 0.008347 0.002793 0.011140
ESE 0.008838 0.002328 0.011165
SE 0.004910 0.004190 0.009100
SSE 0.014239 0.002793 0.017032
S 0.010802 0.003259 0.014060
SSW 0.009820 0.001862 0.011682
SW 0.008838 0.003259 0.012097
WSW 0.009329 0.002328 0.011656
W 0.009329 0.004190 0.013519
WNW 0.015220 0.003724 0.018945
NW 0.017675 0.004190 0.021865
NNW 0.031423 0.009777 0.041199

Wind 
Direction

Wind Speed (mph) - Fall (Calm = 2.14%)
Row Total

E

F

D

Stability 
Class

 
2,148 valid hours out of 2,208  
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Newcastle Meteorological Station Audit Reports
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Table 1 
 

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 15-Mar-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1.5 1 5 (1)
90 89.9 0 5 (1)

180 179.2 1 5 (1)
270 268.7 1 5 (1)

Temperature (°F)                     71.6 71.6 0.0 1.8 (1)
ice water bath 32.3 32.1 0.2 1.8 (1)

warm water bath 130.7 129.3 1.4 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0905
System on-line @ 1015
Replaced anemometer with new Wind Monitor AQ

Dewey-Burdock TR 
June 2011
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Table 2 
 

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 13-Sep-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 0.1 0 5 (1)
90 89.9 0 5 (1)

180 180.8 1 5 (1)
270 268.1 2 5 (1)

Temperature (°F)                     84.6 84.5 0.0 0.9 (1)
ice water bath 32.2 32.0 0.1 0.9 (1)

warm water bath 127.9 126.8 1.1 0.9 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0834
System on-line @ 0850
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Table 3 
 

METEOROLOGICAL STATION AUDIT SUMMARY 
Met Station: Wyoming Refining Audit Date: 12-Mar-08

Audit Performed By: S. Hansen, C. Medill, IML-Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor IML0853 & IML0858
Wind Direction (WD): WM75308 transit, compass Brunton 5080393535
Temperature @ 2 Meters: TS13799 digital thermistor
Temperature @ 10 Meters: TS13880 digital thermistor
Relative Humidity: C4240028 digital psychrometer Thermo-Hygro 22087796
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.3 0.3 5.0 (2)
90.0 90.4 0.4 5.0 (2)

180.0 180.2 0.2 5.0 (2)
270.0 269.8 0.2 5.0 (2)

Temp. (°C): Upper Sensor 49.22 49.36 0.14 0.5 (2)
5.09 5.34 0.25 0.5 (2)

18.13 18.16 0.03 0.5 (2)

Temp. (°C): Lower Sensor 49.22 49.33 0.11 0.5 (2)
5.09 5.39 0.30 0.5 (2)

18.13 18.10 0.03 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 49.36 49.33 0.03 0.10 (2)

5.34 5.39 0.05 0.10 (2)
18.16 18.10 0.06 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 32.0 29.6 2.4 7.0 (2)

Solar Radiation (W/m2) uncovered NA 123.8 NA 5.0% (4)
covered NA 0.0 NA 5.0% (4)

Barometric Pressure ("Hg) 25.51 25.47 0.04 0.09 (2)

Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 -100.00 -99.63 0.37 25.00 (2)

U: 60 -300.00 -302.30 2.30 35.00 (2)
100 -1000.00 -1001.30 1.30 70.00 (2)
500 -2500.00 -2499.30 0.70 145.00 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 100.00 98.41 1.59 25.00 (2)

U: 60 300.00 300.90 0.90 35.00 (2)
100 1000.00 1001.10 1.10 70.00 (2)
500 2500.00 2497.30 2.70 145.00 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan

(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications

(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 0852 MST -- returned on-line 1352 MST.
Complettion of AERMOD and solar equipement installation.

      

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ
RM Young 41342, power aspirated IML0987

RM Young Wind Monitor AQ CA02423

RM Young 41342, power aspirated IML0987
Vaisala HMP50
Vaisala PTB101B digital barometer IML0968
LI-COR LI200X Li-Cor PY54289
CSI CR1000 datalogger N/A N/A

Dewey-Burdock TR 
June 2011
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Table 4 
 

METEOROLOGICAL STATION AUDIT SUMMARY 
Met Station: Wyoming Refining Audit Date: 27-Aug-08

Audit Performed By:  C. Medill - IML Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor
Wind Direction (WD): WM75308 transit, compass
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results
RPM MPH DAS Value |Difference| Specification

WS (mph) 0 0.00 0.00 0.00 below threshold
300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (2)
90.0 89.4 0.6 5.0 (2)

180.0 179.6 0.4 5.0 (2)
270.0 270.0 0.0 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. (°F): 0.93 0.87 0.06 0.5 (2)

23.28 23.32 0.04 0.5 (2)
45.41 45.29 0.12 0.5 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 27.0 26.9 0.1 7.0 (2)

Barometric Pressure ("Hg) 25.56 25.58 0.02 0.09 (2)

Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 100.00 100.80 0.80 25.00 (2)

U: 60 300.00 300.10 0.10 35.00 (2)
100 1000.00 1001.00 1.00 70.00 (2)
500 2500.00 2500.00 0.00 145.00 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 100.00 100.80 0.80 25.00 (2)

U: 60 300.00 295.30 4.70 35.00 (2)
100 1000.00 999.10 0.90 70.00 (2)
500 2500.00 2503.00 3.00 145.00 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 0826 MST -- returned on-line 1027 MST.

IML0853 & IML0858

PY54289

Fenwall 107
Vaisala HMP50

      

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML0987

RM Young Wind Monitor AQ CA02423

Brunton 5080393535

Thermo-Hygro 22087796

CSI CR1000 datalogger N/A
LI-COR LI200X
Vaisala PTB101B digital barometer

Li-Cor
N/A

IML0968

 

Dewey-Burdock TR 
June 2011
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Addendum to Appendix 2.5-D 
Newcastle Meteorological Station Audit Reports 

 
Appendix 2.5-D provides select audit records for the Wyoming Refining meteorological 
station in Newcastle. This addendum fills out the Newcastle audit records to span the 
entire monitoring period. It also provides audit records for the Antelope Mine, Buckskin 
Mine and Dry Fork Mine meteorological stations. In all cases, meteorological audits 
were performed semi-annually in accordance with EPA’s Onsite Meteorological 
Program Guidance for Regulatory Modeling Applications.  Semi-annual audits are also 
required by the Wyoming Department of Environmental Quality (DEQ) in conjunction 
with air quality monitoring. All meteorological audits were documented and reported to 
DEQ for each of the four sites since monitoring began.  IML was unable to obtain copies 
of older reports (more than 10 to 15 years old), but the approval of such reports by DEQ 
provides de facto evidence that regular audits were performed and that meteorological 
instruments were kept within specification. 
 
Also included in this addendum are standard operating procedures (SOPs) used by IML 
personnel to assure quality meteorological data. The SOPs prescribe instrument 
calibration, audit and inspection procedures, as well as data processing and reporting 
methods. 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Wyoming Refining, Newcastle 
Audit Date: 3-Jan-02 

Audit Performed by: K. Fox, T. Mendenhall - iml Air Science 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Data acquisition system {CAS): 

Audit Results 

WS {mph) 

WS start torque {gm-cm) 

WD (degrees) 

Temperature (°F) ice 
ambient 

warm 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Fenwal107 
Campbell Scientific CR510 

Reference DASValue 
0.00 0.00 
3.44 3.44 
9.16 9.16 
34.35 34.35 
91.60 91.60 

t<0.2 N/A 

0 1 
90 89 
180 181 
270 269 

32.0 31.9 
47.5 46.8 
98.2 98.1 

BOLD difference values exceed perfonnance specifications 

!Difference! 
0.00 
0.00 
0.00 
0.00 
0.00 

N/A 

0.1 
0.7 
0.1 

Reference Device 
quartz referenced drive motor 
transit, compass 
digital thermistor 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 {1) 
1.72 (1) 
4.58 (1) 

1.0 {3) 

5 (1) 
5 (1) 
5 (1) 
5 (1) 

1.8 (1) 
1.8 (1) 
1.8 {1) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
lmtiallnstall Audit 
System on-line@ 1535, 1/3/02 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Wyoming Refining, Newcastle 
Audit Date: 8-Aug-02 

Audit Performed by: K. Fox - iml Air Science 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Data aCQuisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WO (degrees) 

Temperature (°F) ice 
ambient 

warm 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Fenwal107 
Campbell Scientific CR510 

Reference DASValue 
0.00 0.00 
3.44 3.44 
9.16 9.16 
34.35 34.35 
91.60 91.60 

t<0.2 NIA 

0 2 
90 90 
180 180 
270 271 

32.7 32.3 
83.2 84.3 
108.8 108.8 

BOLD difference values exceed performance specifications 

!Difference! 
0.00 
0.00 
0.00 
0.00 
0.00 

N/A 

2 
0 
0 
1 

0.4 
1.1 
0.0 

( 1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
digital thermistor 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 

1.0 (3) 

5 (1) 
5 (1) 
5 (1) 
5 (1) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
1 system off-line @ 1135 
System on-line @ 1200 

Installation: 
System on-line@ 1535 1/3/02 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Wyoming Refining, Newcastle 
Audit Date: 21-Jan-03 

Audit Performed by: S. Heil, T. Shaw- iml Air Science 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

Temperature (°F) ice 

ambient 

warm 

Mfr./Model 
RM Young Wind Monitor AQ 

RM Young Wind Monitor AQ 

Fenwal107 

Campbell Scientific CR510 

Reference DASValue 

0.00 0.00 

3.44 3.43 

9.16 9.16 

34.35 34.35 

91.60 91.60 

t<0.2 N/A 

0 0 

90 91 

180 180 

270 270 

26.6 26.8 

31.9 31.9 

116.7 116.9 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

!Difference! 

0.00 

0.00 

0.00 

0.00 

0.00 

NIA 

0 

0 

0 

0.2 

0.0 

0.2 

Reference Device 
quartz referenced drive motor 

transit, compass 

digital thermistor 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5 (1) 

5 (1) 

5 (1) 

5 (1) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996 
(3)= Manufacturer's SpecifiCations 

Notes, Recommendations 
System off-line@ 1031 
System on-line @ 1100 

Installation: 
System on-line@ 1535, 1/3/02 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Wyoming Refining, Newcastle 
Audit Date: 16-Sep-03 

Audit Performed by: K. Fox, K. Jahnke - iml Air Science 

Sensor Mfr./Model 
Wind Speed (WS): RM Young Wind Monitor AQ 

Wind Direction (WD): RM Young Wind Monitor AQ 

Temperature (T): Fenwal107 

Data acquisition system (DAS): Campbell Scientific CR510 

Audit Results 

Reference DASValue !Difference! 

WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

WS start torque (gm-cm) t<0.2 N/A N/A 

WD (degrees) 0 0 0 

90 92 2 

180 181 

270 271 

Temperature (0 F) ice 33.0 32.8 0.2 

ambient 71.2 70.5 0.7 
warm 113.3 113.4 0.1 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 

digital thermistor 

N/A 

S~ecification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

'1.0 (3) 

5 (1) 

5 (1) 

5 (1) 

5 (1) 

1.8 (1) 

1.8 (1) 
1.8 {1) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 19913 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line @ 1103 
System on-line @ 1129 
Clock is on actual time, not Standard time. Will correct from Sheridan 

Installation: 
System on-line @ 1535, 1/3/02 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 10-Mar-04

Audit Performed by: J. Rogers, K. Jahnke - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1 1 5 (1)
90 90 0 5 (1)

180 180 0 5 (1)
270 271 1 5 (1)

Temperature (°F)                    ice 31.8 31.8 0.0 1.8 (1)
ambient 29.4 29.3 0.1 1.8 (1)

warm 128.1 127.1 1.0 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 199
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 1049
System on-line @ 1105

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 2-Sep-04

Audit Performed by: T. Shaw, K. Jahnke - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.37 0.23 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1 1 5 (1)
90 90 0 5 (1)
180 180 0 5 (1)
270 270 0 5 (1)

Temperature (°F)                      ambient 84.9 84.0 0.9 1.8 (1)
ice water bath 38.1 38.4 0.3 1.8 (1)

warm water bath 94.1 93.7 0.4 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 1344
System on-line @ 1409

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 23-Mar-05

Audit Performed by: W. Adler, D. Tarver - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1 1 5 (1)
90 91 1 5 (1)
180 180 0 5 (1)
270 270 0 5 (1)

Temperature (°F)                      ambient 45.3 44.3 1.0 1.8 (1)
ice water bath 32.7 32.6 0.1 1.8 (1)

warm water bath 137.0 135.4 1.6 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0937
System on-line @ 0958
Direction alignment was off by 12 degrees (pointed at magnetic South).

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 27-Sep-05

Audit Performed by: B. Hanewald, K. Fox - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1.1 1 5 (1)
90 89.6 0 5 (1)
180 179.5 1 5 (1)
270 271.7 2 5 (1)

Temperature (°F)                      ambient 75.8 76.0 0.2 1.8 (1)
ice water bath 32.5 32.1 0.4 1.8 (1)

warm water bath 127.1 126.7 0.4 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 1645
System on-line @ 1719
Tail is a little chewed up. 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 30-Mar-06

Audit Performed by:  K. Fox - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 4.0 4 5 (1)
90 86.0 4 5 (1)
180 179.0 1 5 (1)
270 271.0 1 5 (1)

Temperature (°F)                     77.0 76.8 0.2 1.8 (1)
ice water bath 32.3 32.3 0.0 1.8 (1)

warm water bath 120.0 119.7 0.3 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 1230
System on-line @ 1308
Tail is a little chewed up. 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 20-Jul-06

Audit Performed by:  B. Kelly, K. Fox - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1.5 2 5 (1)
90 88.0 2 5 (1)
180 179.0 1 5 (1)
270 274.0 4 5 (1)

Temperature (°F)                     72.9 72.9 0.0 1.8 (1)
ice water bath 35.8 35.6 0.2 1.8 (1)

warm water bath 128.2 127.2 1.0 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 1433
System on-line @ 1503
Tail is a little chewed up. 
Needs rebuilt sensor next trip - WD pot worn

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 15-Mar-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 1.5 1 5 (1)
90 89.9 0 5 (1)
180 179.2 1 5 (1)
270 268.7 1 5 (1)

Temperature (°F)                     71.6 71.6 0.0 1.8 (1)
ice water bath 32.3 32.1 0.2 1.8 (1)

warm water bath 130.7 129.3 1.4 1.8 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0905
System on-line @ 1015
Replaced anemometer with new Wind Monitor AQ

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Wyoming Refining, Newcastle
Audit Date: 13-Sep-07

Audit Performed by:  B. Kelly, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 digital thermistor
Data acquisition system (DAS): Campbell Scientific CR510 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0 0.1 0 5 (1)
90 89.9 0 5 (1)
180 180.8 1 5 (1)
270 268.1 2 5 (1)

Temperature (°F)                     84.6 84.5 0.0 0.9 (1)
ice water bath 32.2 32.0 0.1 0.9 (1)

warm water bath 127.9 126.8 1.1 0.9 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1996
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line @ 0834
System on-line @ 0850

Dewey-Burdock TR 
June 2012
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Met Station: Wyoming Refining Audit Date: 3-Mar-08
Audit Performed By: S. Hansen, C. Medill, IML-Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor IML0853 & IML0858
Wind Direction (WD): WM75308 transit, compass Brunton 5080393535
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer Thermo-Hygro 22087796
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results
RPM MPH DAS Value |Difference| Specification

WS (mph) 0 0.00 0.00 0.00 below threshold
300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.7 0.7 5.0 (2)
90.0 89.8 0.2 5.0 (2)
180.0 179.8 0.2 5.0 (2)
270.0 269.9 0.1 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. (°F): 35.20 35.00 0.20 0.5 (2)

57.80 57.70 0.10 0.5 (2)
101.50 100.90 0.60 0.5 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 37.0 38.9 1.9 7.0 (2)

Barometric Pressure ("Hg) 25.53 25.47 0.06 0.09 (2)

Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 100.00 91.10 8.90 25.00 (2)

U: 60 300.00 110.20 189.80 35.00 (2)
100 1000.00 126.70 873.30 70.00 (2)
500 2500.00 NA NA 145.00 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 100.00 NA NA 25.00 (2)

U: 60 300.00 NA NA 35.00 (2)
100 1000.00 NA NA 70.00 (2)
500 2500.00 NA NA 145.00 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 1015 MST -- returned on-line 1810 MST.
Vertical Wind Speed connector broke during audit. 

Fenwall 107
Vaisala HMP50

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML0987

RM Young Wind Monitor AQ CA02423

CSI CR1000 datalogger N/A
LI-COR LI200X
Vaisala PTB101B digital barometer

Li-Cor
N/A

IML0968
PY54289

Dewey-Burdock TR 
June 2012
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WRC S02 Monitoring Report 

METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Wyoming Refining 
Audit Perfonned By: C. Mediii-IML Air Science 

Sensor Mfr./Model Serial Number 
Vert. VIAnd Speed 1Om: RM Young Wind Monitor AQ NA 
Wind Speed (WS): RM Young Wind Monitor AQ WM75308 

Wind Direction ('M)): RM Young Wind Monitor AQ WM75308 

Temperature C 2 Meters: Fenwa11107 NA 
Relative Humidity: Vaisala HMPSO C4240028 

Barometric Pressure: Vaisala PTB101B C4240018 

Solar Radiation: LI-COR li200X PY57681 

Data acquisition system: CSI CR1000 datalogger 13147 

Audit Results 
RPM MPH 

WS(mph) 0 0.00 

300 3.44 

800 9.16 

3000 34.35 

8000 91.60 

Reference 

vvs start torque (gm-cm) <.1 

WD (degrees) 0.0 

90.0 

180.0 

270.0 

Reference 

Temp.("F): 0.93 

23.28 

45.41 

Reference 

Relative Humidity (%) 27.0 

Barometric Pressure ("Hg) 25.56 

Reference Reference 

RPM cm/s 

Vert WS 10 meters (an/s) 0 0.00 

(CW) 20 100.00 

U: 60 300.00 

100 1000.00 

500 2500.00 

RPM an/s 

Vert WS 10 meters (an/s) 0 0.00 

(CCW) 20 100.00 

U: 80 300.00 

100 1000.00 

500 2500.00 

BOLD dllf-ce values exc:eed petfoi"I11Mice speclllcallons 

(1): Performance speciftcation listed In facilities' Quality Assurance Project Plan 

(2): EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV. 1989 

(3)= Manufacturs~s Speclllcati011s 

(4): EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications 

Notes, Recommendations 
Datalogger taken off line @ 0826 MST - returned on-line 1027 MST. 

Audit Date: 

Reference Device 
quartz reference<~ drive motor 

quartz ref~ drive motor 

transit, compass 

digital thennistor 

digital psychrometer 
digital barometer 
Li-Cor 
N/A 

DASValue 1 Difference! 

0.00 0.00 

3.44 0.00 

9.16 0.00 

34.35 0.00 

91.60 0.00 

DASVatue IDIIferencel 
NIA NIA 

0.1 0.1 

89.4 0.6 

179.6 0.4 

270.0 0.0 

DASValue I Difference! 
0.87 0.06 

23.32 0.04 

45.29 0.12 

DAS Value !Difference! 
26.9 0.1 

25.58 0.02 

DASValue 1 Difference! 
0.00 0.00 

100.80 0.80 

300.10 0.10 

1001.00 1.00 

2500.00 0.00 

DAS Value I Difference I 

0.00 0.00 

100.80 0.80 

295.30 4.70 

999.10 0.90 

2503.00 3.00 

3rd Quarter, 2008 

27-Aug-08 

SeriaVID Number 
CA02423 

IML0853 & IML0858 

Brunton 5080393535 

IML0987 

Thermo-Hygro 22087796 
IML0968 

PY54289 

NIA 

Specification 

below threShold 

0.56 (2) 

0.56 (2) 

1.72 (2) 

4.58 (2) 

S!!!!:!!!calion 
1.0 (3) 

5.0 (2) 

5.0 (2) 

5.0 (2) 

5.0 (2) 

Specification 

0.5 (2) 

0.5 (2) 

0.5 (2) 

Specification 

7.0 (2) 

0.09 (2) 

§Eecificatlon 

below threShold 

25.00 (2) 

35.00 (2) 

70.00 (2) 

145.00 (2) 

Specification 

below threshold 

25.00 (2) 

35.00 (2) 

70.00 (2) 

145.00 (2) 

Page 58 of73 
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Met Station: Wyoming Refining Audit Date: 13-Feb-09
Audit Performed By: D.Barkan, R. Campbell - IML Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor
Wind Direction (WD): WM75308 transit, compass
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 1.0 1.0 5.0 (2)
90.0 90.1 0.1 5.0 (2)
180.0 180.3 0.3 5.0 (2)
270.0 270.1 0.1 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): -0.09 -0.08 0.01 0.5 (2)

18.20 18.10 0.10 0.5 (2)
43.80 43.90 0.10 0.5 (2)

Temp. 10 meter  (°F): -0.09 -0.04 0.05 0.5 (2)
18.20 18.10 0.10 0.5 (2)
43.80 43.90 0.10 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) -0.08 -0.04 0.04 0.10 (2)

18.10 18.10 0.00 0.10 (2)
43.90 43.90 0.00 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 73.5 70.5 3.0 7.0 (2)

Barometric Pressure ("Hg) 25.77 25.70 0.07 0.09 (2)

Li-Cor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 0888

IML 0904
IML 0891

Vaisala PTB101B

RM Young Wind Monitor AQ

N/A

Fenwall 107
Vaisala HMP50

CSI CR1000 datalogger N/A
LI-COR LI200X

digital barometer

Dewey-Burdock TR 
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 10.90 0.90 20.50 (2)

U: 60 30.00 29.10 0.90 21.50 (2)
100 50.00 47.40 2.60 22.50 (2)
500 245.00 246.50 1.50 32.25 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -9.70 0.30 20.50 (2)

U: 60 -30.00 -31.60 1.60 21.50 (2)
100 -50.00 -51.00 1.00 22.50 (2)
500 -245.00 -253.90 8.90 32.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line @ 0826 MST -- returned on-line 1027 MST.

Dewey-Burdock TR 
June 2012
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Met Station: Wyoming Refining Audit Date: 30-Jul-09
Audit Performed By: D.Barkan, J. Goldsmith - IML Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor
Wind Direction (WD): WM75308 transit, compass
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.43 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (2)
90.0 91.9 1.9 5.0 (2)
180.0 180.2 0.2 5.0 (2)
270.0 270.2 0.2 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): 0.00 0.02 0.02 0.5 (2)

24.49 24.66 0.17 0.5 (2)
48.89 49.40 0.51 0.5 (2)

Temp. 10 meter  (°F): 0.00 0.01 0.01 0.5 (2)
24.49 24.66 0.17 0.5 (2)
48.89 49.40 0.51 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 0.02 0.01 0.01 0.10 (2)

24.66 24.66 0.00 0.10 (2)
49.40 49.40 0.00 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 70.6 69.1 1.5 7.0 (2)

Barometric Pressure ("Hg) 25.75 25.76 0.01 0.09 (2)

IML 0857

CSI CR1000 datalogger

IML 0890

LI-COR LI200X Li-Cor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 1402

IML 1404

N/A

IML 0942

digital barometerVaisala PTB101B

RM Young Wind Monitor AQ

N/A

IML 0857

PY52289

Fenwall 107
Vaisala HMP50

Dewey-Burdock TR 
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 9.70 0.30 20.50 (2)

U: 60 30.00 26.70 3.30 21.50 (2)
100 50.00 46.16 3.84 22.50 (2)
500 245.00 242.90 2.10 32.25 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -9.70 0.30 20.50 (2)

U: 60 -30.00 -29.10 0.90 21.50 (2)
100 -50.00 -49.80 0.20 22.50 (2)
500 -245.00 -250.20 5.20 32.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line at 0841 MST and returned on-line 0942 MST.
Adjusted WD alingment, changed bearings.

Dewey-Burdock TR 
June 2012
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Met Station: Wyoming Refining Audit Date: 22-Mar-10
Audit Performed By: D.Barkan, C. Medill - IML Air Science

Sensor Mfr./Model Serial Number Reference Device
Vert. Wind Speed 10m: NA quartz referenced drive motor
Wind Speed (WS): WM75308 quartz referenced drive motor
Wind Direction (WD): WM75308 transit, compass
Temperature @ 2 Meters: NA digital thermistor
Relative Humidity: C4240028 digital psychrometer
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.43 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 1.72 (2)
8000 91.60 91.60 0.00 4.58 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <.1 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (2)
90.0 88.9 1.1 5.0 (2)
180.0 180.2 0.2 5.0 (2)
270.0 271.0 1.0 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): 0.06 0.14 0.08 0.5 (2)

19.60 19.54 0.06 0.5 (2)
35.03 35.12 0.09 0.5 (2)

Temp. 10 meter  (°F): 0.06 0.13 0.07 0.5 (2)
19.60 19.59 0.01 0.5 (2)
35.03 35.15 0.12 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 0.14 0.13 0.01 0.10 (2)

19.54 19.59 0.05 0.10 (2)
35.12 35.15 0.03 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 33.5 33.1 0.4 7.0 (2)

Barometric Pressure ("Hg) 25.43 25.43 0.00 0.09 (2)

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 0888

RM Young Wind Monitor AQ

N/A

IML 0856

PY54289

Fenwall 107

IML 0855

CSI CR1000 datalogger

IML 0892

LI-COR LI200X Li-Cor

Vaisala HMP50
IML 0904

N/A

IML 0942

digital barometerVaisala PTB101B

Dewey-Burdock TR 
June 2012
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 9.71 0.29 20.50 (2)

U: 60 30.00 29.14 0.86 21.50 (2)
100 50.00 47.36 2.64 22.50 (2)
500 245.00 247.78 2.78 32.25 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -9.71 0.29 20.50 (2)

U: 60 -30.00 -30.36 0.36 21.50 (2)
100 -50.00 -49.47 0.53 22.50 (2)
500 -245.00 -250.20 5.20 32.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line at 08:30 MST and returned on-line 12:58 MST.
Replaced wind direction tail coupler and wind speed bearings.

Dewey-Burdock TR 
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Met Station: Wyoming Refining
Audit Date: 20-Aug-10

Audit Performed By: T. Mendenhall, S. Hansen - IML Air Science

Sensor Mfr./Model Serial Number
Vert. Wind Speed 10m: N/A
Wind Speed (WS): WM75308
Wind Direction (WD): WM75308
Temperature @ 2 Meters: NA
Temperature @ 10 Meters: NA
Relative Humidity: C4240028
Barometric Pressure: C4240018
Solar Radiation: PY57681
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 0.56 (2)
8000 91.60 91.60 0.00 0.56 (2)

Reference DAS Value |Difference| Specification
WS start torque (gm-cm) <1 1 0 1.0 (3)

Crossarm Alignment 235° 241° 6 5.0

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 90.6 0.6 5.0 (2)
180.0 179.9 0.1 5.0 (2)
270.0 269.1 0.9 5.0 (2)

Counter Clockwise 0.0 0.9 0.9 5.0 (2)
90.0 90.4 0.4 5.0 (2)
180.0 180.1 0.1 5.0 (2)
270.0 269.8 0.2 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): 1.09 1.12 0.03 0.5 (2)

54.90 54.84 0.06 0.5 (2)
22.90 22.74 0.16 0.5 (2)

Temp. 10 meter  (°F): 1.09 1.10 0.01 0.5 (2)
54.90 54.91 0.01 0.5 (2)
22.90 22.80 0.10 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 1.12 1.10 0.02 0.10 (2)

54.84 54.91 0.07 0.10 (2)
22.74 22.80 0.06 0.10 (2)

Reference DAS Value |Difference| Specification
Relative Humidity (%) 19.2 16.7 2.5 7.0 (2)

Barometric Pressure ("Hg) 25.55 25.56 0.01 0.09 (2)

Vaisala HMP50

RM Young RTD IML 1402

IML 0887

N/A

IML 1405

digital barometerVaisala PTB101B

digital thermistor
digital hygrometer

RM Young Wind Monitor AQ

N/A

IML 0889

N/A

RM Young RTD

IML 1407

CSI CR1000 datalogger

IML 0892

LI-COR LI200X Li-Cor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 1402

Reference Device
quartz referenced drive motor
quartz referenced drive motor

transit, compass
digital thermistor

Dewey-Burdock TR 
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 9.11 0.89 20.50 (2)

U: 60 30.00 24.69 5.31 21.50 (2)
200 100.00 99.49 0.51 25.00 (2)
500 245.00 248.60 3.60 32.25 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -10.33 0.33 20.50 (2)

U: 60 -30.00 -24.91 5.09 21.50 (2)
200 -100.00 -101.45 1.45 25.00 (2)
500 -245.00 -248.60 3.60 32.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line at 08:20 MST and returned on-line 09:20 MST.

Dewey-Burdock TR 
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Met Station: Wyoming Refining
Audit Date: 3-Mar-11

Audit Performed By: S. Hansen, J. Masters  -- IML Air Science

Sensor Mfr./Model Serial Number
Vert. Wind Speed 10m: N/A
Wind Speed (WS): WM75308
Wind Direction (WD): WM75308
Temperature @ 2 Meters: NA
Temperature @ 10 Meters: NA
Relative Humidity: C4240028
Barometric Pressure: C4240018
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 0.56 (2)
8000 91.60 91.60 0.00 0.56 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 90.8 0.8 5.0 (2)
180.0 180.6 0.6 5.0 (2)
270.0 268.7 1.3 5.0 (2)

Counter Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 90.3 0.3 5.0 (2)
180.0 180.5 0.5 5.0 (2)
270.0 270.4 0.4 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): 18.91 18.72 0.19 0.5 (2)

0.27 0.00 0.27 0.5 (2)
45.70 45.56 0.14 0.5 (2)

Temp. 10 meter  (°F): 18.91 18.79 0.12 0.5 (2)
0.27 0.02 0.25 0.5 (2)
45.70 45.59 0.11 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 18.72 18.79 0.07 0.10 (2)

0.00 0.02 0.02 0.10 (2)
45.56 45.59 0.03 0.10 (2)

Relative Humidity (%) 48.7 48.2 0.5 7.0 (2)

Barometric Pressure ("Hg) 25.49 25.51 0.02 0.09 (2)

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 1401

Reference Device
quartz referenced drive motor
quartz referenced drive motor

transit, compass
digital thermistor

RM Young Wind Monitor AQ

N/A

IML 1407

RM Young RTD

IML 1407

CSI CR1000 datalogger

IML 0890Vaisala HMP50

RM Young RTD IML 1401

IML 0968
N/A

IML 1405

digital barometerVaisala PTB101B

digital thermistor
digital hygrometer

Dewey-Burdock TR 
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 9.72 0.28 20.50 (2)

U: 60 30.00 29.15 0.85 21.50 (2)
200 50.00 47.30 2.70 22.50 (2)
500 250.00 248.60 1.40 32.50 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -9.72 0.28 20.50 (2)

U: 60 -30.00 -29.15 0.85 21.50 (2)
200 -50.00 -49.77 0.23 22.50 (2)
500 -250.00 -247.30 2.70 32.50 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
Datalogger taken off line at 12:11 MST and returned on-line 12:59 MST.
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Met Station: Wyoming Refining
Audit Date: 1-Sep-11

Audit Performed By: C. Cottom, J. Masters  -- IML Air Science

Sensor Mfr./Model Serial Number
Vert. Wind Speed 10m: N/A
Wind Speed (WS): WM75308
Wind Direction (WD): WM75308
Temperature @ 2 Meters: NA
Temperature @ 10 Meters: NA
Relative Humidity: C4240028
Barometric Pressure: C4240018
Solar Radiation LI-COR LI200X PY57681
Data acquisition system: 13147

Audit Results

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 below threshold

300 3.44 3.44 0.00 0.56 (2)
800 9.16 9.16 0.00 0.56 (2)

3000 34.35 34.35 0.00 0.56 (2)
8000 91.60 91.60 0.00 0.56 (2)

Crossarm Alignment 232.0 230.0 2.0 5.0 (3)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 91.0 1.0 5.0 (2)
180.0 180.1 0.1 5.0 (2)
270.0 269.9 0.1 5.0 (2)

Counter Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 90.5 0.5 5.0 (2)
180.0 180.4 0.4 5.0 (2)
270.0 269.0 1.0 5.0 (2)

Reference DAS Value |Difference| Specification
Temp. 2 meter (°F): 0.20 0.19 0.01 0.5 (2)

34.46 34.53 0.07 0.5 (2)
51.50 51.34 0.16 0.5 (2)

Temp. 10 meter  (°F): 0.20 0.16 0.04 0.5 (2)
34.46 34.55 0.09 0.5 (2)
51.50 51.37 0.13 0.5 (2)

Upper Sensor Lower Sensor |Difference| Specification
Delta T. (°C) 0.19 0.16 0.03 0.10 (2)

34.53 34.55 0.02 0.10 (2)
51.34 51.37 0.03 0.10 (2)

Relative Humidity (%) 33.9 33.3 0.6 7.0 (2)

Barometric Pressure ("Hg) 25.59 25.59 0.00 0.09 (2)

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number

RM Young Wind Monitor AQ
RM Young Wind Monitor AQ

IML 1401

Reference Device
quartz referenced drive motor
quartz referenced drive motor

transit, compass
digital thermistor

RM Young Wind Monitor AQ

N/A

IML 0896

RM Young RTD

IML 0856

CSI CR1000 datalogger

IML 0899

LI-COR 200X PY68877

Vaisala HMP50

RM Young RTD IML 1401

IML 0968

N/A

IML 0894

digital barometerVaisala PTB101B

digital thermistor
digital hygrometer

Dewey-Burdock TR 
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Reference Reference
RPM cm/s DAS Value |Difference| Specification

Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CW) 20 10.00 9.72 0.28 20.50 (2)

U: 60 30.00 29.16 0.84 21.50 (2)
200 50.00 46.17 3.83 22.50 (2)
500 250.00 243.00 7.00 32.50 (2)

RPM cm/s DAS Value |Difference| Specification
Vert WS 10 meters (cm/s) 0 0.00 0.00 0.00 below threshold
(CCW) 20 -10.00 -9.72 0.28 20.50 (2)

U: 60 -30.00 -29.16 0.84 21.50 (2)
200 -50.00 -48.60 1.40 22.50 (2)
500 -250.00 -245.00 5.00 32.50 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
System taken off-line at 12:36 MST and returned on-line 13:13 MST.

Dewey-Burdock TR 
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Antelope Mine Meteorological Station Audit Reports 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure {BP): 

Antelope Coal Company 
17-Feb-97 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
lnsitu WTS-100 
lnsitu WBS-360 

Precipitation (Ppt.): 
Data acquisition system {DAS): 

Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10 & storage module 

Audit Results 

Reference DASValue I Difference I 
WS (mph) 0.00 0.00 0.00 

3.44 3.43 0.00 
9.16 9.16 0.00 

34.35 34.25 0.10 
91.60 91.46 0.14 

WS start torque (gm-cm) 't<0.7 N/A N/A 

WD (degrees) 0.0 1.0 1.0 
90.0 91.2 1.2 
180.0 179.9 0.1 
270.0 270.1 0.1 

WD start torque (gm-cm) 't<11.0 N/A N/A 

Temperature (°F) ambient 51.7 52.0 0.3 
ice bath 32.0 32.8 0.8 

warm bath 102.5 102.2 0.3 

Precipitation {0.05" equiv.) 92.7 90.0 2.7 
92.7 93.0 0.3 
92.7 95.0 2.3 

Pressure (in. Hg) 25.06 25.10 0.04 

BOLD difference values exceed perfonnance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1220 MST --returned on-line at 1300 MST. 
Wind screen is torn. 
Wind direction alignment is OK. 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or t-couple 
Altimeter 
lab grade burette 
N/A 

Specification 

0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 {3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
11.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

9.3 (1) 
9.3 {1) 
9.3 (1) 

N/A N/A 

Dewey-Burdock TR 
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Met Station: 

METEOROLOGICAL STATION AUDIT SUMMARY 

Antelope Coal Company 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 

Precipitation (Ppt.): 
Data acquisition system (DAS): 

Audit Results 

WS (mph} 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (•F) am bier 
ice bath 
warm batt 

Precipitation (0.04" equiv.) 

Pressure (in; Hg) 

21-Mar-97 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
Fenwal107 
Vaisala PTB 101 B 
Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10X & storage module 

Reference DAS Value !Difference! 
0.00 0.05 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 
34.35 34.35 0.00 
91.60 91.60 0.00 
1<0.2 N/A N/A 

0.0 1.5 1.5 
90.0 89.0 1.0 

180.0 180.0 0.0 
270.0 271.0 1.0 
1<11.0 N/A N/A 

59.4 60.1 0.7 
37.0 38.1 1.1 
78.4 78.2 0.2 

74.2 74.0 0.2 
74.2 74.0 0.2 
74.2 74.0 0.2 

25.25 25.23 0.02 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 
aneroid barometer 
lab grade burette 
N/A 

S~ecification 

0.56 ( 1) 
0.56 ( 1) 
0.56 (1) 
1.72 ( 1) 
4.58 (1) 
1.0 (3) 

5.0 ( 1) 
5.0 (1) 
5.0 ( 1) 
5.0 ( 1) 
11.0 (3) 

1.8 (1) 

1.8 (1) 
1.8 (1) 

7.4 (1) 
7.4 (1) 
7.4 ( 1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3}= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1030 MST --returned on-line at 1455 DST. 

Installed new CR1 OX datalogger, pressure sensor, enclosure, surge protection, precipitation senor cable and 
wind sensor cable. 

Dewey-Burdock TR 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (°F) ambient 
ice bath 
warm bat 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

Antelope Coal Company 
11-Mar-98 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
lnsitu WTS-100 
lnsitu WBS-360 
Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10 & storage module 

Reference DASValue I Difference! 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.40 0.05 

91.60 91.65 0.05 
-r<0.2 N/A N/A 

0.0 0.3 0.3 

90.0 91.5 1.5 
180.0 182.2 2.2 

270.0 272.1 2.1 

-r<11.0 N/A N/A 

16.0 14.6 1.4 
32.0 31.9 0.1 
119.1 119.8 0.7 

74.2 76.0 1.8 
74.2 77.0 2.8 
74.2 76.0 1.8 

25.47 25.51 0.04 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 
aneroid barometer 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
11.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

7.4 (1) 
7.4 (1) 
7.4 (1) 

N/A N/A 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1310 MST --returned on-line at 1353 MST. 
System time, date and battery voltage are OK. 
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Met Station: 

METEOROLOGICAL STATION AUDIT SUMMARY 

Antelope Coal Company 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (°F) ambient 
ice bath 
warm bat 

Precipitation (0.04" equiv.) 

18-Aug-98 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
lnsitu WTS-100 
lnsitu WBS-360 
Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10 & storage module 

Reference DASValue !Difference! 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 
34.35 34.40 0.05 
91.60 91.65 0.05 
t<0.2 N/A N/A 

0.0 0.1 0.1 
90.0 88.0 2.0 
180.0 179.0 1.0 
270.0 271.0 1.0 
t<11.0 N/A N/A 

78.6 78.5 0.1 
32.0 32.1 0.1 
116.2 116.3 0.1 

74.2 76.0 1.8 
74.2 76.0 1.8 
74.2 76.0 1.8 

BOLD difference values exceed perfonnance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 
aneroid barometer 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 {1) 
5.0 (1} 
5.0 {1) 
11.0 (3) 

1.8 {1) 
1.8 (1) 
1.8 {1) 

7.4 {1) 
7.4 (1) 
7.4 (1) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 0848 MST- returned on-line at 0923 MST. 
System time, date and battery voltage are OK. 

Dewey-Burdock TR 
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Met Station: 

METEOROLOGICAL STATION AUDIT SUMMARY 

Antelope Coal Company 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (°F) ambient 
ice bath 
warm bat 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

9-Mar-99 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
lnsitu WTS-100 
lnsitu WBS-360 
Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10 & storage module 

Reference DASValue I Difference! 
0.00 0.00 0.00 
3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 
-c<0.2 N/A N/A 

0.0 1.3 1.3 

90.0 90.6 0.6 

180.0 179.8 0.2 

270.0 270.8 0.8 

-c<11.0 N/A N/A 

41.9 42.0 0.1 

32.0 32.0 0.0 
177.8 117.0 60.8 

74.2 76.0 1.8 
74.2 74.0 0.2 

74.2 73.0 1.2 

25.1 25.23 0.13 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 

Hg-in-glass thermometer, or thermistor 
aneroid barometer 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 

0.56 (1) 

1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 
7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1031 MST- returned on-line at 1130 MST. 
System time, date and battery voltage are OK. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 

Temperature (T): 
Barometric Pressure (BP): 

Precipitation (Ppt. ): 
Data acquisition system (DAS): 

Audit Results 

Antelope Coal Company 
1-Sep-99 

Mfr./Model 
R.M. Young Wind Monitor AQ 

R.M. Young Wind Monitor AQ 

lnsitu WTS-100 

lnsitu WBS-360 

Met One 12" tipping bucket with WY screen 

Campbell Scientific CR-10 & storage module 

Reference DASValue I Difference I 
WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature ("F) ambient 

ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

0.00 

3.44 

9.16 

34.35 
91.60 
,;<0.2 

0.0 

90.0 

180.0 

270.0 

'!<11.0 

67.0 

32.2 

85.3 

74.2 

74.2 

74.2 

25.35 

BOLD difference values exceed performance specifications 

0.00 

3.44 

9.16 

34.35 

91.60 

N/A 

1.6 

90.5 

180.0 

269.0 
N/A 

66.3 

32.3 

85.3 

76.0 
74.0 

74.0 

25.26 

(1 )= Performance specification listed in facilities' Quality .Assurance Project Plan 

0.00 

0.00 

0.00 

0.00 

0.00 

NIA 

1.6 

0.5 

0.0 

1.0 

N/A 

0.7 

0.1 

0.0 

1.8 

0.2 

0.2 

0.09 

Reference Device 
quartz referenced drive motor 
transit, compass 

Hg-in-glass thermometer, or thermistor 

aneroid barometer 
lab grade burette 

NIA 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1255 DST- returned on-line at 1340 DST. 
Battery voltage at 13.38. 

System operating in daylight savings time. 

Dewey-Burdock TR 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 
Barometric Pressure (BP): 

Precipitation (Ppt.): 

Data acquisition system (DAS): 

Audit Results 

Antelope Coal Company 
14-Mar-00 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 

lnsitu WTS-100 

lnsitu WBS-360 

Met One 12" tipping bucket with WY screen 

Campbell Scientific CR-10 & storage module 

Reference DASValue !Difference! 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature ("F) 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

ambient 

ice bath 

warm bath 

0.00 

3.44 

9.16 

34.35 

91.60 

t<0.2 

0.0 

90.0 

180.0 

270.0 

t<11.0 

44.6 

32.0 

112.0 

74.2 

74.2 
74.2 

25.05 

BOLD difference values exceed performance specifications 

0.05 

3.44 

9.16 
34.35 

91.60 

N/A 

1.3 

89.0 

179.0 

270.0 
N/A 

44.5 

32.1 

111.0 

77.0 

75.0 

74.3 

25.23 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

0.00 

0.00 

0.00 
0.00 

0.00 
N/A 

1.3 
1.0 

1.0 

0.0 

N/A 

0.1 

0.1 

1.0 

2.8 

0.8 

0.1 

0.18 

Reference Device 
quartz referenced drive motor 
transit, compass 

Hg-in-glass thermometer, or thermistor 

aneroid barometer 

lab grade burette 
N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1105 DST --returned on-line at 1255 DST. 

Battery voltage at 13.64. 

System operating in daylight savings time. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 

Precipitation (Ppt.): 

Data acquisition system (DAS): 

Audit Results 

Antelope Coal Company 
12-Sep-00 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 

lnsitu WTS-100 

lnsitu WBS-360 

Met One 12" tipping bucket with WY screen 

Campbell Scientific CR-10 & storage module 

Reference DASValue I Difference! 
WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (°F) 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

ambient 

ice bath 

warm bath 

0.00 

3.44 

9.16 

34.35 
91.60 

't<0.2 

0.0 

90.0 

180.0 

270.0 

't<11.0 

80.2 

36.7 

97.0 

74.2 

74.2 

74.2 

25.32 

BOLD difference values exceed performance specifications 

0.05 

3.44 

9.16 
34.35 

91.60 

N/A 

0.6 

92.5 

181.9 

271.7 

NIA 

79.2 

35.6 

96.0 

74.0 

74.0 

74.0 

25.40 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

0.00 

0.00 

0.00 

0.00 

0.00 

N/A 

0.6 

2.5 

1.9 

1.7 

N/A 

1.0 

1.1 

1.0 

0.2 

0.2 

0.2 

0.08 

Reference Device 
quartz referenced drive motor 
transit, compass 

Hg-in-glass thermometer, or thermistor 

aneroid barometer 

lab grade burette 

N/A 

Specification 
0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1315 DST- returned on-line at 1414 DST. 
Battery voltage at 13.04. 
System operating in daylight savings time. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Antelope Coal Company 
Audit Date: 29-Aug-01 
Audit Performed by: D. Black, W. Adler- iml Air Science 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 
Temperature (T): 

Barometric Pressure (BP): 

Mfr./Model 
R.M. Young Wind Monitor AQ 

R.M. Young Wind Monitor AQ 
Fenwal107 

Vaisala PTB 101 B 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10X & storage module 

Audit Results 

Reference DAS Value !Difference! 
WS (mph) 0.00 0.04 0.00 

3.44 3.50 0.06 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

WS start torque (gm-cm) -c<0.2 N/A N/A 

WD (degrees) 0.0 1.4 1.4 

90.0 91.6 1.6 
180.0 181.6 1.6 

270.0 270.9 0.9 
WD start torque (gm-cm) "C<11.0 N/A N/A 

Temperature (•F) am bier 77.6 76.0 1.6 

ice bath 32.8 32.8 0.0 
warm batt 117.8 116.1 1.7 

Precipitation (0. 04" equiv.) 74.2 73.5 0.7 
74.2 73.4 0.8 

74.2 73.6 0.6 

Pressure (in. Hg) 25.25 25.27 0.02 

BOLD difference values exceed performance specifications 

( 1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 

aneroid barometer 
lab grade burette 

N/A 

S~ecification 

0.56 (1) 
0.56 (1) 

0.56 ( 1) 

1.72 ( 1) 
4.58 (1) 
1.0 (3) 

5.0 ( 1) 
5.0 (1) 

5.0 (1) 
5.0 ( 1) 

11.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

7.4 (1) 
7.4 (1) 
7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1127 MST --returned on-line at 1240 DST. 
Temperature sensor was not working upon arrival. Wire was chewed on and shorted. Spliced wire. 
Time was set to Daylight time. At the office, we re-set to Mountain Standard Time. (Time went from 1304 to 1203.) 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Antelope Coal Company 
Audit Date: 25-Mar-02 
Audit Performed by: D. Black, J. Rogers- u./..A;,Sc~snc. 

Sensor Mfr./Model 
Wind Speed (WS): R.M. Young Wind Monitor AQ 
Wind Direction (WD): R.M. Young Wind Monitor AQ 
Temperature (T): Fenwal107 
Barometric Pressure (BP): Vaisala PTB 101 B 
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen 
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature (•F) ambient 
ice bath 
warm bath 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

Reference 
0.00 
3.77 
9.16 

34.35 
91.60 
't<0.2 

0.0 
90.0 
180.0 
270.0 
't<11.0 

15.6 
32.0 
82.6 

74.1 
74.1 
74.1 

25.3 

BOLD difference values exceed performance specifications 

DASValue 
0.00 
3.70 
9.16 

34.35 
91.60 
N/A 

1.0 
90.9 
180.3 
269.8 
N/A 

16.4 
31.2 
81.4 

71.6 
72.0 
72.0 

25.32 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

I Difference I 
0.00 
0.07 
0.00 
0.00 
0.00 
N/A 

1.0 
0.9 
0.3 
0.2 
N/A 

0.8 
0.8 
1.2 

2.5 
2.1 
2.1 

0.02 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 
aneroid barometer 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
11.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

7.4 (1) 
7.4 (1) 
7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1031 MST --returned on-line at 1101 MST. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Antelope Coal Company 
21-Jan-03 

Audit Performed by: W. Adler, T. Shaw- iml.AuScie,.c. 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Barometric Pressure (BP): 
Precipitation (Ppt.): 

Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature ("F) ambient 
ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

Mfr./Model 
R.M. Young Wind Monitor AQ 
R.M. Young Wind Monitor AQ 
Fenwal107 
Vaisala PTB 1018 
Met One 12" tipping bucket with WY screen 
Campbell Scientific CR-10X & storage module 

Reference DASValue 1 Difference! 
0.00 0.00 0.00 
3.44 3.50 0.06 
9.16 9.20 0.04 

34.35 34.35 0.00 

91.60 91.60 0.00 
•<0.2 N/A N/A 

0.0 0.7 0.7 
90.0 90.5 0.5 

180.0 179.9 0.1 
270.0 270.0 0.0 
1:<11.0 N/A N/A 

18.6 19.1 0.5 
79.7 79.1 0.6 
31.7 32.5 0.8 

74.1 74.8 0.7 

74.1 74.2 0.1 
74.1 73.8 0.3 

25.34 25.29 0.05 

BOLD difference values exceed perfonnance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or thermistor 

aneroid barometer 
lab grade burette 
N/A 

S~ecification 

0.56 (1) 

0.56 (1) 

0.56 (1) 
1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
11.0 (3) 

1.8 (1) 

1.8 (1) 
1.8 (1) 

7.4 (1) 

7.4 (1) 
7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1336 MST --returned on-line at 1421 MST. 
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Met Station: 

METEOROLOGICAL STATION AUDIT SUMMARY 

Antelope Coal Company 
Audit Date: 30-Jul-03 
Audit Performed by: D. Lindberg, K. Jahnke- iml..A~rScienc• 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Barometric Pressure (BP): 

Precipitation (Ppt.}: 

Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque (gm-cm) 

Temperature ("F) ambient 
ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Pressure (in. Hg) 

Mfr./Model 
R.M. Young Wind Monitor AQ 

R.M. Young Wind Monitor AQ 
Fenwal107 

Vaisala PTB 1018 

Met One 12" tipping bucket with WY screen 

Campbell Scientific CR-10X & storage module 

Reference DASValue I Difference I 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 
t<0.2 N/A N/A 

0.0 0.0 0.0 

90.0 90.0 0.0 

180.0 180.0 0.0 

270.0 270.0 0.0 

t<11.0 N/A N/A 

83.9 83.2 0.7 
32.2 32.3 0.1 

120.6 119.6 1.0 

74.1 75.1 1.0 
74.1 74.8 0.7 
74.1 73.6 0.5 

25.46 25.43 0.03 

BOLD difference values exceed performance specifications 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 
Hg-in-glass thermometer, or thermistor 

aneroid barometer 

lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 0940 -- returned on-line at 1 044. 
Wind Direction adjusted 15 degrees east of south. 
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Antelope Coal Company
Audit Date: 8-Mar-04
Audit Performed by:  W. Adler, T. Shaw - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.13 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.4 0.4 5.0 (1)
90.0 90.2 0.2 5.0 (1)
180.0 180.6 0.6 5.0 (1)
270.0 270.3 0.3 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 52.8 51.2 1.6 1.8 (1)
                                  ice bath 32.6 33.0 0.4 1.8 (1)

                                      warm bath 86.8 85.7 1.1 1.8 (1)

Precipitation (0.04" equiv.) 74.1 73.2 0.9 7.4 (1)
74.1 73.4 0.7 7.4 (1)
74.1 73.2 0.9 7.4 (1)

Pressure (in. Hg) 25.57 25.62 0.05 0.26 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1106 -- returned on-line at 1143.
Precipitation tipping bucket was not registering upon arrival.  The connection to the surge protector was 
re-established and working properly upon departure.
Replaced bearings on wind speed sensor.
The raptor protection needs to be extended another 6 inches.
Will need a new tail next time.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Antelope Coal Company
Audit Date: 2-Sep-04
Audit Performed by:  K. Jahnke, T. Shaw - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.13 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.30 0.05 1.72 (1)
91.60 91.51 0.09 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 89.8 0.2 5.0 (1)
180.0 180.9 0.9 5.0 (1)
270.0 270.2 0.2 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 71.5 71.0 0.5 1.8 (1)
                                  ice water bath 33.1 34.0 0.9 1.8 (1)

                                      warm water bath 126.4 125.5 0.9 1.8 (1)

Precipitation (0.04" equiv.) 74.1 73.2 0.9 7.4 (1)
74.1 73.2 0.9 7.4 (1)
74.1 73.2 0.9 7.4 (1)

Pressure (in. Hg) 25.16 25.21 0.04 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 0947 -- returned on-line at 1024.
The raptor protection needs to be extended another 6 inches.
A new tail will be installed in the next few weeks.
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Antelope Coal Company 
Audit Date: 22-Mar-05 
Audit Performed by: W. Adler, D. Tarver- ;,.L4u- Sci4.w. 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Barometric Pressure (BP): 

Mfr./Model 
R.M. Young Wind Monitor AQ 

R.M. Young Wind Monitor AQ 

Fenwal107 

Vaisala PTB 1018 

Precipitation (Ppt.): 

Data aCQuisition system (DAS): 

Met One 12" tipping bucket with WY screen 

Campbell Scientific CR-10X & storage module 

Audit Results 

Reference DAS Value I Difference I 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.32 0.03 

91.60 91.60 0.00 

WS start torque (gm-cm) t<0.2 N/A N/A 

WD (degrees) 0.0 0.0 0.0 

90.0 90.2 0.2 

180.0 181.2 1.2 

270.0 270.4 0.4 

WD start torque (gm-cm) t<11.0 N/A N/A 

Temperature (•F) ambient 42.3 40.9 1.4 

ice water bath 33.1 34.2 1.1 

warm water bath 125.2 123.9 1.3 

Precipitation (0.04" equiv.) 74.1 69.0 5.1 

74.1 74.0 0.1 
74.1 75.5 1.4 

Pressure (in. Hg) 25.29 25.24 0.05 

BOLD difference values exceed performance specifications 

(1 )== Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 
Hg-in-glass thermometer, or thermistor 

aneroid barometer 

lab grade burette 

N/A 

S~ification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

0.25 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)== Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1 020 -- returned on-line at 1 048. 
The raptor protection needs to be extended another 6 inches. 
Replaced tail and wind speed bearings. 
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Antelope Coal Company
Audit Date: 27-Sep-05
Audit Performed by:  K. Jahnke, T. Shaw - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.45 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.32 0.03 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.7 0.7 5.0 (1)
90.0 90.8 0.8 5.0 (1)
180.0 179.9 0.1 5.0 (1)
270.0 271.0 1.0 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 79.6 81.2 1.6 1.8 (1)
                                  ice water bath 35.8 34.4 1.4 1.8 (1)

                                      warm water bath 97.3 96.3 1.0 1.8 (1)

Precipitation (0.04" equiv.) 74.1 73.0 1.1 7.4 (1)
74.1 71.2 2.9 7.4 (1)
74.1 70.1 4.0 7.4 (1)

Pressure (in. Hg) 25.22 25.28 0.06 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1020 MST -- returned on-line at 1053 MST.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Antelope Coal Company
Audit Date: 7-Mar-06
Audit Performed by:  Steven Engel & Tim Mendenhall--IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.48 0.05 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.8 0.8 5.0 (1)
90.0 90.5 0.5 5.0 (1)
180.0 181.1 1.1 5.0 (1)
270.0 269.8 0.2 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 51.2 51.4 0.2 1.8 (1)
                                  ice water bath 40.6 41.4 0.8 1.8 (1)

                                      warm water bath 88.5 87.9 0.6 1.8 (1)

Precipitation (0.04" equiv.) 74.1 78.2 4.1 7.4 (1)
74.1 76.2 2.1 7.4 (1)
74.1 77.2 3.1 7.4 (1)

Pressure (in. Hg) 25.08 25.07 0.01 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1139 MST -- returned on-line at 1245 MST.
Replaced windspeed bearings/ Needs O-ring for Youngs/ Precip bucket needs jewel bearings
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Antelope Coal Company
Audit Date: 19-Dec-06
Audit Performed by:  Shane Hansen and Steven Engel--IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.66 3.66 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.4 0.4 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 179.5 0.5 5.0 (1)
270.0 270.4 0.4 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 31.9 31.8 0.1 1.8 (1)
                                  ice water bath 86.8 87.1 0.3 1.8 (1)

                                      warm water bath 75.6 75.7 0.1 1.8 (1)

Precipitation (0.1" equiv.) 186.0 185.0 1.0 18.5 (1)    Start Precip:1.09
186.4 185.0 1.4 18.5 (1)    End Precip: 1.51
186.8 185.0 1.8 18.5 (1)

Pressure (in. Hg) 25.42 25.40 0.02 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 0950 mdt and online at 1040 mdt
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Antelope Coal Company
Audit Date: 22-Mar-07
Audit Performed by:  Kevin Jahnke and Steven Engel--IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.4 0.4 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 179.5 0.5 5.0 (1)
270.0 270.4 0.4 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       121.5 120.1 1.4 1.8 (1)
                                  ice water bath 33.2 33.0 0.2 1.8 (1)

                                      warm water bath 56.0 56.4 0.4 1.8 (1)

Precipitation (0.1" equiv.) 182.2 185.2 3.0 18.5 (1)    Start Precip:1.68
182.6 185.2 2.6 18.5 (1)    End Precip: 2.01
182.0 185.2 3.2 18.5 (1)

Pressure (in. Hg) 25.21 25.22 0.01 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 0948 MST and online at 1107 MST
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Met Station: Antelope Coal Company
Audit Date: 10-Jul-07
Audit Performed by:  Kevin Jahnke and Steven Engel--IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 90.1 0.1 5.0 (1)
180.0 180.5 0.5 5.0 (1)
270.0 270.0 0.0 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       90.1 89.5 0.6 0.9 (1)
                                  ice water bath 37.6 37.3 0.3 0.9 (1)

                                      warm water bath 67.3 67.2 0.1 0.9 (1)

Precipitation (0.1" equiv.) 181.2 185.2 4.0 18.5 (1)    Start Precip:5.32
183.4 185.2 1.8 18.5 (1)    End Precip:5.62
182.6 185.2 2.6 18.5 (1)

Pressure (in. Hg) 25.43 25.46 0.03 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 1348 MST and online at 1425 MST

METEOROLOGICAL  STATION  AUDIT  SUMMARY
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Met Station: Antelope Coal Company
Audit Date: 11-Mar-08
Audit Performed by:  Shane Hansen and Steven Engel--IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.0 0.0 5.0 (1)
90.0 90.0 0.0 5.0 (1)
180.0 179.2 0.8 5.0 (1)
270.0 269.1 0.9 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       114.9 114.4 0.5 0.9 (1)
                                  ice water bath 32.1 32.6 0.5 0.9 (1)

                                      warm water bath 67.7 67.6 0.1 0.9 (1)

Precipitation (0.1" equiv.) 183.7 185.2 1.5 18.5 (1) 
183.9 185.2 1.3 18.5 (1) 
182.9 185.2 2.3 18.5 (1)

Pressure (in. Hg) 25.31 25.32 0.01 0.25 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 1202 MST and online at 1250 MST

METEOROLOGICAL  STATION  AUDIT  SUMMARY
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Met Station: Antelope Coal Company
Audit Date: 31-Mar-09
Audit Performed by:  R. Campbell, M. Butler -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.5 0.5 5.0 (1)
90.0 90.5 0.5 5.0 (1)
180.0 180.8 0.8 5.0 (1)
270.0 271.3 1.3 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       95.3 95.0 0.3 0.9 (1)
                                  ice water bath 31.9 31.9 0.0 0.9 (1)

                                      warm water bath 83.9 83.5 0.3 0.9 (1)

Precipitation (0.1" equiv.) 188.0 185.2 2.8 18.5 (1) 
186.0 185.2 0.8 18.5 (1) 
186.0 185.2 0.8 18.5 (1)

Pressure (in. Hg) 24.98 25.00 0.02 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 1200 MST and returned online at 1316 MST.
Replaced bearings, replaced prop

METEOROLOGICAL  STATION  AUDIT  SUMMARY
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Met Station: Antelope Coal Company
Audit Date: 17-Sep-09
Audit Performed by:  R. Campbell, J. Goldsmith -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 N/A N/A 0.56 (1)
3.44 N/A N/A 0.56 (1)
9.16 N/A N/A 0.56 (1)
34.35 N/A N/A 1.72 (1)
91.60 N/A N/A 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 N/A N/A 5.0 (1)
90.0 N/A N/A 5.0 (1)
180.0 N/A N/A 5.0 (1)
270.0 N/A N/A 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       110.7 109.3 1.4 0.9 (1)
                                  ice water bath 32.3 32.8 0.5 0.9 (1)

                                      warm water bath 71.5 70.8 0.7 0.9 (1)

Precipitation (0.1" equiv.) 187.1 185.2 1.9 18.5 (1) 
184.8 185.2 0.4 18.5 (1) 
185.5 185.2 0.3 18.5 (1)

Pressure (in. Hg) 25.5 25.47 0.03 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System offline at 0807 MST and returned online at 0844 MST.
Wind speed and wind direction audit was not completed due to safety concerns.

METEOROLOGICAL  STATION  AUDIT  SUMMARY
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Met Station: Antelope Coal Company
Audit Date: 31-Mar-10

Audit Performed By: M. Butler, R. Campbell -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Digital Thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 179.5 0.5 5.0 (1)
270.0 270.3 0.3 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F) hot water bath       148.4 147.7 0.7 0.9 (1)
                                  ice water bath 31.9 32.0 0.1 0.9 (1)

                                      warm water bath 85.5 85.3 0.2 0.9 (1)

Precipitation (0.1" equiv.) 178.6 185.3 6.7 18.5 (1) 
183.0 185.3 2.3 18.5 (1) 
182.6 185.3 2.7 18.5 (1)

Pressure (in. Hg) 25.01 24.99 0.02 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 08:30 MST and returned online at 09:24 MST.
Changed wind speed bearings.

After Adjustment

Reference DAS Value |Difference| Specification
WS (mph) 0.00 0.00 0.00 0.56 (1)

3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

N/A
N/A

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial ID
IML 0855
IML 0942
IML 0888
IML 0904
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Met Station: Antelope Coal Company
Audit Date: 22-Sep-10

Audit Performed By: M. Butler, J. Masters -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Digital Thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results

Reference Reference DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.56 (1)

300 3.44 3.44 0.00 0.56 (1)
800 9.16 9.16 0.00 0.56 (1)
3000 34.35 34.35 0.00 1.72 (1)
8000 91.60 91.60 0.00 4.58 (1)

Crossarm Alignment (°) 266.0 264.0 2.0 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.2 0.2 5.0 (1)
90.0 88.7 1.3 5.0 (1)
180.0 180.4 0.4 5.0 (1)
270.0 270.7 0.7 5.0 (1)

Counter Clockwise 0.0 2.1 2.1 5.0 (1)
90.0 89.6 0.4 5.0 (1)
180.0 179.6 0.4 5.0 (1)
270.0 270.1 0.1 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F) 32.5 32.9 0.4 0.9 (1)
70.4 70.5 0.1 0.9 (1)
92.3 92.2 0.1 0.9 (1)

Precipitation (0.1" equiv.) 186.0 185.3 0.7 18.5 (1) 
183.8 185.3 1.5 18.5 (1) 
183.6 185.3 1.7 18.5 (1)

Pressure (in. Hg) 25.05 25.07 0.02 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV:
        Meteorological Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 07:42 MST and returned online at 08:26 MST.

METEOROLOGICAL  STATION  AUDIT  SUMMARY

N/A
N/A

Serial ID
IML 0896
IML 0942
IML 0885
IML 1404

Dewey-Burdock TR 
June 2012
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Met Station: Antelope Coal Company
Audit Date: 25-Mar-11

Audit Performed By: M. Butler, J. Masters -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Digital Thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results

Reference Reference DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.45 (1)

300 3.44 3.44 0.00 0.45 (1)
800 9.16 9.16 0.00 0.45 (1)
3000 34.35 34.35 0.00 0.45 (1)
8000 91.60 91.60 0.00 0.45 (1)

Crossarm Alignment (°) 85.0 83.6 1.4 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 90.7 0.7 5.0 (1)
180.0 179.7 0.3 5.0 (1)
270.0 269.1 0.9 5.0 (1)

Counter Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 90.2 0.2 5.0 (1)
180.0 180.9 0.9 5.0 (1)
270.0 269.7 0.3 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F) 32.8 32.7 0.1 0.9 (1)
51.6 51.6 0.0 0.9 (1)
122.5 122.4 0.2 0.9 (1)

Precipitation (0.1" equiv.) 170.0 185.3 15.3 18.5 (1) 
178.2 185.3 7.1 18.5 (1) 
178.4 185.3 6.9 18.5 (1)

Pressure (in. Hg) 24.95 25.03 0.08 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV:
        Meteorological Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 08:22 MST and returned online at 09:06 MST.

METEOROLOGICAL  STATION  AUDIT  SUMMARY

N/A
N/A

Serial ID
IML 0896
IML 0900
IML 1403
IML 1404
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Met Station: Antelope Coal Company
Audit Date: 22-Sep-11

Audit Performed By: Z. Heid, J. Masters -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Digital Thermistor
Barometric Pressure (BP): Vaisala PTB 101B aneroid barometer
Precipitation (Ppt.): Met One 12" tipping bucket with WY screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR1000 N/A

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.45 (1)

300 3.44 3.44 0.00 0.45 (1)
800 9.16 9.16 0.00 0.45 (1)
3000 34.35 34.35 0.00 0.45 (1)
8000 91.60 91.60 0.00 0.45 (1)

Crossarm Alignment (°) 87.0 87.0 0.0 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 89.3 0.7 5.0 (1)
180.0 179.7 0.3 5.0 (1)
270.0 270.4 0.4 5.0 (1)

Counter Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 89.6 0.4 5.0 (1)
180.0 179.7 0.3 5.0 (1)
270.0 270.4 0.4 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F) 130.0 129.6 0.4 0.9 (1)
66.2 66.2 0.0 0.9 (1)
31.9 32.1 0.2 0.9 (1)

Precipitation (0.1" equiv.) 186.0 185.3 0.7 18.5 (1) 
179.4 185.3 5.9 18.5 (1) 
185.2 185.3 0.1 18.5 (1)

Pressure (in. Hg) 25.42 25.40 0.02 0.09 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV:
        Meteorological Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 08:01 MST and returned online at 08:33 MST.

METEOROLOGICAL  STATION  AUDIT  SUMMARY

N/A
N/A

Serial ID
IML 0896
IML 0894
IML 1411
IML 0968
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 

Buckskin Mine 
10-Feb-97 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
CSci 107 thermistor with 6-plate shield 
Met One, Inc. 12 "tipping bucket 

Data acquisition system (DAS): CSci CR-1 0 datalogger with storage module 

Audit Results 

Reference DASValue I Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.43 O.D1 
9.16 9.16 0.00 
34.35 34.44 0.09 
91.60 91.60 0.00 

WS start torque (gm-cm) t<1.0 N/A N/A 

WD (degrees) 0.0 1.7 1.7 

90.0 89.0 1.0 
180.0 179.0 1.0 
270.0 271.0 1.0 

WD start torque, CW (gm-cm) N/A N/A N/A 

WD start torque, CCW (gm-cm) N/A N/A N/A 

Temperature (°F) ambient 68.0 68.5 0.5 

ice bath 32.0 32.0 0.0 

warm bath 109.4 109.4 0.0 

Precipitation (0.05" equiv.) 92.7 94 1.3 
92.7 93 0.3 
92.7 95 2.3 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
Replaced wind speed bearings. 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
9.0 (3) 
9.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

9.3 (1) 
9.3 (1) 
9.3 (1) 

Inaccurate styrofoam propeller on anemometer, replaced with correct propeller on 2/17/96. 
Heater in precipitation gauge not working. 
System taken off-line at 1545 MST- returned on-line at 1645 MST 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 

Temperature <n: 
Precipitation (Ppt.): 

Buckskin Mine 
13-Aug-97 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
CSI107 thermistor with 6-plate shield 
Met One, Inc. 12 " tipping bucket 

Data acquisition system (DAS): CSI CR-10 dataloggerwith storage module 

Audit Results 

Reference DASValue I Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

WS start torque (gm-cm) t<0.2 N/A N/A 

WD (degrees) 0.0 5.0 5.0 

90.0 90.0 0.0 

180.0 180.0 0.0 
270.0 270.0 0.0 

WD start torque, CW (gm-cm) OK N/A N/A 

WD start torque, CCW (gm-cm) OK N/A N/A 

Temperature (°F) ambient 70.6 72.9 2.3 
ice bath 32.0 32.2 0.2 

warm bath 91.3 9'1.2 0.1 

Precipitation (0.08" equiv.) 148.3 85.8 62.5 
148.3 81.0 67.3 
148.3 82.4 65.9 

BOLD difference values exceed perfonnance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 

Reference Device 
quartz referenced drive motor 
transit, compass 

Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
9.0 (3) 
9.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

14.8 (1) 
14.8 (1) 
14.8 (1) 

~~--------~----~------~~~----------------------------------------------------------------· System taken off-line at 1530 MST - returned on-line at 1558MST 
Day was sunny and still, ambient temperature reading difference of 2.3°F is not out of control 
Precipitation gauge was found to be greatly overestimating precipitation. Gauge was dissassembled 
and one bucket was found to be filled with a sticky dirt, throwing the balance off the tipping buckets. 
Gauge was cleaned, and then found to be measuring accurately. It is not known how long gauge 
was dirty, and overestimating precipitation. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Precipitation (Ppt.): 

Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque, CW (gm-cm) 

WD start torque, CCW (gm-cm) 

Temperature (°F) ambient 

ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Buckskin Mine 
19-Mar-98 

Mfr./Model 
RM Young Wind Monitor AQ 

RM Young Wind Monitor AQ 

CSI 107 thermistor with 6-plate shield 

Met One, Inc. 12 "tipping bucket 

CSI CR-10 dataloggerwith storage module 

Reference DASValue I Difference! 

0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.43 0.08 

91.60 91.60 0.00 

t<0.2 N/A N/A 

0.0 0.0 0.0 

90.0 90.2 0.2 

180.0 179.4 0.6 

270.0 271.0 1.0 

OK N/A N/A 

OK N/A N/A 

33.1 33.4 0.3 

32.0 32.5 0.5 

103.5 104.2 0.7 

74.1 76.0 1.9 

74.1 74.0 0.1 

74.1 74.0 0.1 

BOLD difference values exceed performance specifications 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 

Hg-in-glass thermometer, or t-couple 

lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

9.0 (3) 

9.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (2) 

7.4 (2) 

7.4 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1553 MST -- returned on-line at 1625 MST 

Installed new wind speed bearings 

2.29" precipitation since last reset 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque, CW (gm-cm) 
WD start torque, CCW (gm-cm) 

Temperature (•F) ambient 
ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Buckskin Mine 
28-Sep-98 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
CSI107 thermistor with 6-plate shield 
Met One, Inc. 12 "tipping bucket 
CSI CR-1 0 datalogger with storage module 

Reference DASValue I Difference! 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.60 91.60 0.00 
t<0.2 N/A N/A 

0.0 2.9 2.9 
90.0 89.5 0.5 
180.0 180.8 0.8 
270.0 272.0 2.0 

OK N/A N/A 
OK N/A N/A 

68.4 68.0 0.4 
32.0 33.2 1.2 
90.0 89.6 0.4 

74.1 74.0 0.1 
74.1 74.0 0.1 
74.1 74.0 0.1 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
9.0 (3) 
9.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 {1) 

7.4 {2) 
7.4 (2) 
7.4 {2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 0840 MST -- returned on-line at 0903 MST 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 
Data acquisition system (DAS): 

·Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque, CW (gm-cm) 
WD start torque, CCW (gm-cm) 

Temperature (°F) ambient 
ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Buckskin Mine 
9-Mar-99 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
CSI 1 07 thermistor with 6-plate shield 
Met One, Inc. 12 "tipping bucket 
CSJ CR-10 datalogger with storage module 

Reference DASValue I Difference I 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.60 91.60 0.00 
t<0.2 N/A N/A 

0.0 2.0 2.0 
90.0 90.0 0.0 
180.0 178.0 2.0 
270.0 269.0 1.0 

OK N/A N/A 
OK N/A N/A 

41.7 41.6 0.1 
34.5 34.3 0.2 
69.9 70.5 0.6 

74.1 73.5 0.6 
74.1 75.0 0.9 
74.1 75.0 0.9 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 
transit, compass 
Hg-in-glass thermometer, or t-couple 
Jab grade burette 
N/A 

Specification 
0.56 (1) 

0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.0 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 
9.0 (3) 
9.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

7.4 (2) 
7.4 (2) 
7.4 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1620 MST- returned on-line at 1655 MST 
Time was 15 minutes too slow 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 
Precipitation (Ppt. ): 

Buckskin Mine 
23-Sep-99 

Mfr./Model 
RM Young Wind Monitor AQ 

RM Young Wind Monitor AQ 

CSI 107 thermistor with 6-plate shield 

Met One, Inc. 12 "tipping bucket 

Data acquisition system (DAS): CSI CR-10 dataloggerwith storage module 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque, CW (gm-cm) 

WD start torque, CCW (gm-cm) 

Temperature ("F) ambient 

Precipitation (0.04" equiv.) 

ice bath 

warm bath 

Reference 

0.00 

3.44 

9.16 

34.35 

91.60 

t<0.2 

0.0 

90.0 

180.0 

270.0 

OK 

OK 

82.2 

40.8 

87.0 

74.1 

74.1 

74.1 

BOLD difference values exceed performance specifications 

DASValue 
0.00 

3.44 

9.16 

34.35 

91.60 

N/A 

1.0 

89.0 

179.0 

269.7 

N/A 

N/A 

82.1 

40.9 

86.8 

74.0 

75.0 

74.0 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

I Difference I 
0.00 

0.00 

0.00 

0.00 

0.00 

N/A 

1.0 

1.0 

1.0 

0.3 

N/A 

N/A 

0.1 

0.1 

0.2 

0.1 
0.9 

0.1 

Reference Device 
quartz referenced drive motor 

transit, compass 

Hg-in-glass thermometer, or !-couple 
lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

9.0 (3) 

9.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (2) 

7.4 (2) 

7.4 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1605 MST --returned on-line at 1640 MST 

2.43" precipitation since last reset 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Buckskin Mine 
Audit Date: 16-Mar-00 

Sensor Mfr./Model Reference Device 
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor 

Wind Direction (WD): RM Young Wind Monitor AQ transit, compass 

Temperature (T): CSI 107 thermistor with 6-plate shield Hg-in-glass thermometer, or t-couple 

Precipitation (Ppt.): Met One, Inc. 12 " tipping bucket lab grade burette 

Data acquisition system (DAS): CSI CR-10 datalogger with storage module N/A 

Audit Results 

Reference DASValue !Difference! Specification 

WS (mph) 0.00 0.00 0.00 0.56 (1) 

3.44 3.44 0.00 0.56 (1) 

9.16 9.16 0.00 0.56 (1) 

34.35 34.35 0.00 1.72 (1) 

91.60 91.60 0.00 4.58 (1) 

WS start torque (gm-cm) t<0.2 NIA N/A 1.0 (3) 

WD (degrees) 0.0 0.5 0.5 5.0 (1) 

90.0 89.2 0.8 5.0 (1) 

180.0 179.5 0.5 5.0 (1) 

270.0 270.3 0.3 5.0 (1) 

WD start torque, CW (gm-cm) OK N/A N/A 9.0 (3) 

WD start torque, CCW (gm-cm) OK N/A N/A 9.0 (3) 

Temperature ("F) ambient 50.2 50.1 0.1 1.8 (1) 

ice bath 32.0 32.4 0.4 1.8 (1) 

warm bath 111.0 110.8 0.2 1.8 (1) 

Precipitation (0.04" equiv.) 74.1 75.0 0.9 7.4 (2) 

74.1 75.0 0.9 7.4 (2) 

74.1 75.0 0.9 7.4 (2) 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1655 MST- returned on-line at 1730 MST 
Replaced tail and wind speed bearings. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Buckskin Mine 

Audit Date: 13-Sep-00 

Sensor Mfr./Model Reference Device 
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor 
Wind Direction (WD): RM Young Wind Monitor AQ transit, compass 
Temperature (T): CSI 1 07 thermistor with 6-plate shield Hg-in-glass thermometer, or t-couple 
Precipitation (Ppt. ): Met One, Inc. 12 " tipping bucket lab grade burette 
Data acquisition system (DAS): CSI CR-10 datalogger with storage module N/A 

Audit Results 

Reference DASValue !Difference! Specification 

WS (mph) 0.00 0.00 0.00 0.56 (1) 
3.44 3.44 0.00 0.56 (1) 

9.16 9.16 0.00 0.56 (1) 

34.35 34.35 0.00 1.72 (1) 
91.60 91.60 0.00 4.58 (1) 

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3) 

WD (degrees) 0.0 211.0 211.0 5.0 (1) 

90.0 230.0 140.0 5.0 (1) 

180.0 250.0 70.0 5.0 (1) 

270.0 273.0 3.0 5.0 (1) 

WD start torque, CW (gm-cm) OK N/A N/A 9.0 (3) 

WD start torque, CCW (gm-cm) OK N/A N/A 9.0 (3) 

Temperature ("F) ambient 74.5 74.3 0.2 1.8 (1) 

ice bath 32.0 32.9 0.9 1.8 (1) 
warm bath 101.1 100.9 0.2 1.8 (1) 

Precipitation (0.04" equiv.) 74.1 76.8 2.7 7.4 (2) 
74.1 74.7 0.6 7.4 (2) 
74.1 74.4 0.3 7.4 (2) 

BOLD difference values exceed perfonnance specifications 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 0801 MST --returned on-line at 1339 MST 

A new PROM upgrading the logger software capabilities was installed in the logger 

The system evidentally had taken a lightining strike sometime prior to arrival 

Precipitation was not being recorded by logger, and wind direction was not working 

Bypassing the "fried" signal surge protection corrected the lack of a precipitation signal reaching the logger 

New signal surge protection will be installed during an upcoming visit 

Replacement of the wind direction potentiometer an vertical wind direction bearings fixed the erroneous wind direction readings 
All sensors were audited again and operating properly at the conclusion of the service 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 
Audit Performed by: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt. ): 
Data acquisition system (DAS): 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

WD start torque, CW (gm-cm) 

WD start torque, CCW (gm-cm) 

Temperature (°F) ambient 
ice bath 

warm bath 

Precipitation (0.04" equiv.) 

Buckskin Mine 
10-Mar-04 
J. Rogers, K. Jahnke - iml Air Science 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
CSI 107 thermistor with 6-plate shield 

Met One, Inc. 12" tipping bucket 

CSI CR-10 dataloggerwith storage module 

Reference DAS Value I Difference I 
0.00 0.00 0.00 
3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

t<0.2 N/A N/A 

0.0 0.1 0.1 
90.0 90.8 0.8 
180.0 180.7 0.7 
270.0 270.4 0.4 

OK N/A N/A 

OK N/A N/A 

38.7 38.4 0.3 
32.1 32.4 0.3 
74.2 73.0 1.2 

74.1 73.2 0.9 
74.1 74.2 0.1 

74.1 74.4 0.3 

BOLD difference values exceed perfonnance specifications 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 
Hg-in-glass thermometer, or t-couple 

lab grade burette 
N/A 

S~cification 

0.56 (1) 
0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 
5.0 (1) 

5.0 (1) 
5.0 (1) 

9.0 (3) 

9.0 (3) 

1.8 (1) 
1.8 (1) 
1.8 (1) 

7.4 (2) 
7.4 (2) 

7.4 (2) 

(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1337-- returned on-line at 1403. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Buckskin Mine 
Audit Date: 2-Sep-04 
Audit Performed by: T. Shaw, W. Adler- iml Air Science 

Sensor Mfr./Model Reference Device 
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor 

Wind Direction (WD): RM Young Wind Monitor AQ transit, compass 

Temperature (T): CSI 1 07 thermistor with 6-plate shield Hg-in-glass thermometer, or t-couple 

Precipitation (Ppt. ): Met One, Inc. 12 "tipping bucket lab grade burette 

Data acquisition system (DAS): CSI CR-1 0 data logger with storage module NJA 

Audit Results 

Reference DASValue 1 Difference! SpecifiCation 

WS(mph) 0.00 0.00 0.00 0.56 (1) 

3.44 3.44 0.00 0.56 (1) 

9.16 9.16 0.00 0.56 (1) 

34.35 34.35 0.00 1.72 (1) 
91.60 91.20 0.40 4.58 (1) 

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3) 

WD (degrees) 0.0 0.2 0.2 5.0 (1) 

90.0 90.0 0.0 5.0 (1) 

180.0 180.1 0.1 5.0 (1) 

270.0 270.1 0.1 5.0 (1) 

WD start torque, CW (gm-cm) OK N/A N/A 9.0 (3) 

WD start torque, CCW (gm-cm) OK N/A N/A 9.0 (3) 

Temperature (°F) ambient 74.4 73.4 1.0 1.8 (1) 
ice water bath 32.8 32.7 0.1 1.8 (1) 

warm water bath 111.3 111.2 0.1 1.8 (1) 

Precipitation (0.04" equiv.) 74.1 75.4 1.3 7.4 (2) 
74.1 75.8 1.7 7.4 (2) 
74.1 74.4 0.3 7.4 (2) 

BOLD difference values exceed perfonnance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specifiCation listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System taken off-line at 1551- returned on-line at 1612. 
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Buckskin Mine 
Audit Date: 31-Mar-05 
Audit Performed by: K. Jahnke, D. Tarver- uJ.A.,Scu"" 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Mfr./Model 
R.M. Young Wind Monitor AQ 

R.M. Young Wind Monitor AQ 

Fenwal101 

Precipitation (Ppt.): 

Data aCQuisition system (DAS): 

Met One 12" tipping bucket with wind screen 

Campbell Scientific CR-1 OX & storage module 

Audit Results 

Reference DASValue I Difference I 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

WS start torque (gm-cm) t<0.2 N/A N/A 

WD (degrees) 0.0 0.1 0.1 

90.0 90.0 0.0 

180.0 180.8 0.8 

270.0 271.4 1.4 

WD start torque (gm-cm) t<11.0 N/A N/A 

Temperature (°F) ambient 47.0 46.9 0.1 

ice water bath 33.7 32.7 1.0 

warm water bath 84.5 84.5 0.0 

Precipitation (0.04" equiv.) 75.0 74.1 0.9 
73.8 74.1 0.3 

76.2 74.1 2.1 

BOLD difference values exceed performance specifications 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

Reference Device 
quartz referenced drive motor 

transit, compass 

Hg-in-glass thermometer, or thermistor 

lab grade burette 

N/A 

S~ification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.0 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.0 (3) 

1.8 (1) 

1.8 (1) 

1.8 (1) 

7.4 (1) 
7.4 (1) 

7.4 (1) 

(2)= Performance specification listed in EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System was taken off-line at 1601 -- returned on-line at 1700. 
Replaced tail and wind speed bearings. 
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 30-Sep-05
Audit Performed by:  B. Hanewald, T. Shaw - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 -0.5 0.5 5.0 (1)
90.0 89.9 0.1 5.0 (1)
180.0 179.8 0.2 5.0 (1)
270.0 271.8 1.8 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 84.5 83.6 0.9 1.8 (1)
                                  ice water bath 44.8 45.3 0.5 1.8 (1)

                                      warm water bath 86.6 87.0 0.4 1.8 (1)

Precipitation (0.04" equiv.) 74.8 74.1 0.7 7.4 (1)
74.6 74.1 0.5 7.4 (1)
73.8 74.1 0.3 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1410 -- returned on-line at 1432.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 7-Mar-06
Audit Performed by:  B. Hanewald, T. Shaw - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.6 0.6 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 179.9 0.1 5.0 (1)
270.0 270.5 0.4 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)          ambient 50.6 49.2 1.4 1.8 (1)
                                  ice water bath 81.3 80.6 0.7 1.8 (1)

                                      warm water bath 38.2 38.2 0.0 1.8 (1)

Precipitation (0.04" equiv.) 73.0 74.1 1.1 7.4 (1)
74.0 74.1 0.1 7.4 (1)
74.0 74.1 0.1 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1440 -- returned on-line at 1512.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 1-Aug-06
Audit Performed by:  K. Jahnke & S. Engel - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 90.1 0.1 5.0 (1)

180.0 180.2 0.2 5.0 (1)
270.0 270.1 0.1 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 33.6 34.3 0.7 1.8 (1)
                                  warm water bath 70.7 70.9 0.2 1.8 (1)
                                      hot water bath 115.1 114.7 0.4 1.8 (1)

Precipitation (0.04" equiv.) 74.0 74.1 0.1 7.4 (1)
74.6 74.1 0.5 7.4 (1)
74.4 74.1 0.3 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1009 MST -- returned on-line at 1110 MST.
7 mice found living in logger enclosure.  Fixed entry point of enclosure.  Prop on RM Young was dinged up a little bit and will 
need to be replaced next time it is audited.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 23-Mar-07
Audit Performed by:  K. Jahnke & S. Engel - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.5 0.5 5.0 (1)
90.0 90.5 0.5 5.0 (1)

180.0 179.9 0.1 5.0 (1)
270.0 269.9 0.1 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 32.4 32.5 0.1 1.8 (1)
                                  warm water bath 52.6 52.8 0.2 1.8 (1)
                                      hot water bath 116.9 117.4 0.5 1.8 (1)

Precipitation (0.04" equiv.) 191.6 185.2 6.4 18.5 (1)
194.8 185.2 9.6 18.5 (1)
191.6 185.2 6.4 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 0849 MDT -- returned on-line at 0945 MDT.
Prop was replaced
Reloaded program and Adjusted time
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 10-Jul-07
Audit Performed by:  K. Jahnke & S. Engel - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 90.1 0.1 5.0 (1)

180.0 180.6 0.6 5.0 (1)
270.0 270.6 0.6 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 33.2 33.2 0.0 1.8 (1)
                                  warm water bath 70.5 70.2 0.3 1.8 (1)
                                      hot water bath 115.8 114.7 1.1 1.8 (1)

Precipitation (0.04" equiv.) 186.0 185.2 0.8 18.5 (1)
185.8 185.2 0.6 18.5 (1)
185.8 185.2 0.6 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 0847 MST -- returned on-line at 0922 MST.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 12-Mar-08
Audit Performed by:  C. Medill & S. Hansen - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.8 0.8 5.0 (1)
90.0 90.1 0.1 5.0 (1)

180.0 180.4 0.4 5.0 (1)
270.0 269.8 0.2 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 42.4 42.5 0.1 1.8 (1)
                                  warm water bath 75.7 75.8 0.1 1.8 (1)
                                      hot water bath 90.9 90.8 0.1 1.8 (1)

Precipitation (0.04" equiv.) 191.4 185.2 6.2 18.5 (1)
187.2 185.2 2.0 18.5 (1)
190.2 185.2 5.0 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 2030 MST -- returned on-line at 2106 MST.
Replaced broken CS107 temp probe.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 3-Sep-08
Audit Performed by:  S. Hansen & K. Chartier - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.0 0.0 5.0 (1)
90.0 89.0 1.0 5.0 (1)

180.0 182.0 2.0 5.0 (1)
270.0 269.0 1.0 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 32.1 31.9 0.2 0.9 (1)
                                  warm water bath 59.2 59.3 0.1 0.9 (1)
                                      hot water bath 86.2 85.8 0.4 0.9 (1)

Precipitation (0.01" equiv.) 201.4 185.2 16.2 18.5 (1)
195.5 185.2 10.3 18.5 (1)
196.0 185.2 10.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1339 MST & returned on-line at 1420 MST
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 20-Mar-09
Audit Performed by:  R. Campbell, J. Goldsmith - IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 90.5 0.5 5.0 (1)

180.0 179.7 0.3 5.0 (1)
270.0 270.4 0.4 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 36.8 36.9 0.1 0.9 (1)
                                  warm water bath 66.5 65.9 0.6 0.9 (1)
                                      hot water bath 87.5 87.1 0.4 0.9 (1)

Precipitation (0.01" equiv.) 191.6 185.2 6.4 18.5 (1)
192.9 185.2 7.7 18.5 (1)
191.0 185.2 5.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1236 MST & returned on-line at 1248 MST
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 9-Sep-09
Audit Performed by:  R. Campbell, C. Medill - IML Air Science

Sensor Mfr./Model Reference Device Serial ID
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor IML 0895
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass IML 0895
Temperature (T): Fenwal 107 Hg-in-glass thermometer, or thermistor IML 0888
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette N/A
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.8 0.8 5.0 (1)
90.0 90.4 0.4 5.0 (1)

180.0 179.9 0.1 5.0 (1)
270.0 270.6 0.6 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 32.9 33.0 0.1 0.9 (1)
                                  warm water bath 74.5 74.4 0.1 0.9 (1)
                                      hot water bath 108.2 107.9 0.3 0.9 (1)

Precipitation (0.01" equiv.) 191.4 185.2 6.2 18.5 (1)
192.0 185.2 6.8 18.5 (1)
189.0 185.2 3.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 1022 MST and returned on-line at 1055 MST
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METEOROLOGICAL  STATION  AUDIT  SUMMARY
Met Station: Buckskin Mine
Audit Date: 9-Mar-10
Audit Performed by:  R. Campbell, S. Warner -- IML Air Science

Sensor Mfr./Model Reference Device Serial ID
Wind Speed (WS): R.M. Young Wind Monitor AQ quartz referenced drive motor IML 0896
Wind Direction (WD): R.M. Young Wind Monitor AQ transit, compass
Temperature (T): Fenwal 107 Hg-in-glass thermometer IML 1402
Precipitation (Ppt.): Met One 12" tipping bucket with wind screen lab grade burette N/A
Data acquisition system (DAS): Campbell Scientific CR-10X & storage module N/A N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) t<0.2 N/A N/A 1.0 (3)

WD (degrees) 0.0 0.9 0.9 5.0 (1)
90.0 90.4 0.4 5.0 (1)

180.0 179.2 0.8 5.0 (1)
270.0 270.0 0.0 5.0 (1)

WD start torque (gm-cm) t<11.0 N/A N/A 11.0 (3)

Temperature (°F)              ice water bath 32.8 32.6 0.2 0.9 (1)
                                  warm water bath 54.2 54.7 0.5 0.9 (1)
                                      hot water bath 64.1 63.9 0.1 0.9 (1)

Precipitation (0.01" equiv.) 188.2 185.2 3.0 18.5 (1)
189.4 185.2 4.2 18.5 (1)
187.8 185.2 2.6 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for Air Pollution Measurement Systems, Vol. IV, 1989
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 15:28 MST and returned on-line at 16:09 MST
Changed wind speed bearings.

After Adjustment
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 90.3 0.3 5.0 (1)

180.0 180.1 0.1 5.0 (1)
270.0 269.9 0.1 5.0 (1)
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Met Station: Buckskin Mine
Audit Date: 17-Sep-10

Audit Performed By: S. Hansen, T. Mendenhall -- IML Air Science

Sensor Serial Number Serial ID
Wind Speed (WS): 37074 IML 1407
Wind Direction (WD): 37074 IML 1405
Temperature (T): N/A IML 1402
Precipitation (Ppt.): Illegible N/A
Data acquisition system (DAS): 19256 N/A

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.56 (1)

300 3.44 3.44 0.00 0.56 (1)
800 9.16 9.16 0.00 0.56 (1)

3000 34.35 34.35 0.00 1.72 (1)
8000 91.60 91.60 0.00 4.58 (1)

Crossarm Alignment (°) 3.0 3.2 0.2 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (°) Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 89.6 0.4 5.0 (1)
180.0 179.4 0.6 5.0 (1)
270.0 269.8 0.2 5.0 (1)

Counter Clockwise 0.0 0.2 0.2 5.0 (1)
90.0 90.5 0.5 5.0 (1)
180.0 180.7 0.7 5.0 (1)
270.0 269.2 0.8 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F)             32.5 31.9 0.6 0.9 (1)
127.8 127.2 0.6 0.9 (1)
68.4 67.9 0.4 0.9 (1)

Precipitation (0.01" equiv.) 189.2 185.2 4.0 18.5 (1)
190.4 185.2 5.2 18.5 (1)
186.0 185.2 0.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV: 
        Meteorlogical Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 08:30 MST and returned on-line at 09:22 MST

Campbell Scientific CR-10X N/A

R.M. Young Wind Monitor AQ transit, compass
Fenwal 107 Hg-in-glass thermometer

Reference Device
R.M. Young Wind Monitor AQ quartz  drive motor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met One 12" tipping bucket lab grade burette

Mfr./Model
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Met Station: Buckskin Mine
Audit Date: 10-Mar-11

Audit Performed By: T. Mendenhall -- IML Air Science

Sensor Serial Number Serial ID
Wind Speed (WS): 37074 IML 1407
Wind Direction (WD): 37074 IML 1405
Temperature (T): N/A IML 0885
Precipitation (Ppt.): Illegible N/A
Data acquisition system (DAS): 19256 N/A

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.45 (1)

300 3.44 3.44 0.00 0.45 (1)
800 9.16 9.16 0.00 0.45 (1)

3000 34.35 34.35 0.00 0.45 (1)
8000 91.60 91.60 0.00 0.45 (1)

Crossarm Alignment (°) 194.0 192.5 1.5 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (°) Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 90.0 0.0 5.0 (1)
180.0 178.8 1.2 5.0 (1)
270.0 268.8 1.2 5.0 (1)

Counter Clockwise 0.0 0.2 0.2 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 180.1 0.1 5.0 (1)
270.0 270.9 0.9 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F)             34.0 34.2 0.2 0.9 (1)
84.0 83.9 0.1 0.9 (1)
117.3 117.5 0.2 0.9 (1)

Precipitation (0.01" equiv.) 188.8 185.2 3.6 18.5 (1)
187.4 185.2 2.2 18.5 (1)
187.8 185.2 2.6 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV: 
        Meteorlogical Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken offline at 09:09 MST and returned online at 09:55 MST.

Reference Device
R.M. Young Wind Monitor AQ quartz  drive motor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met One 12" tipping bucket lab grade burette

Mfr./Model

Campbell Scientific CR-10X N/A

R.M. Young Wind Monitor AQ transit, compass
Fenwal 107 digital thermistor
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Met Station: Buckskin Mine
Audit Date: 16-Sep-11

Audit Performed By: C. Cottom, J. Masters -- IML Air Science

Sensor Serial Number Serial ID
Wind Speed (WS): 37074 IML 0896
Wind Direction (WD): 37074 IML 0894
Temperature (T): N/A IML 1411
Precipitation (Ppt.): Illegible N/A
Data acquisition system (DAS): 19256 N/A

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.45 (1)

300 3.44 3.44 0.00 0.45 (1)
800 9.16 9.16 0.00 0.45 (1)

3000 34.35 34.35 0.00 0.45 (1)
8000 91.60 91.60 0.00 0.45 (1)

Crossarm Alignment (°) 189.0 191.0 2.0 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (°) Clockwise 0.0 0.2 0.2 5.0 (1)
90.0 90.4 0.4 5.0 (1)
180.0 179.8 0.2 5.0 (1)
270.0 270.0 0.0 5.0 (1)

Counter Clockwise 0.0 0.1 0.1 5.0 (1)
90.0 90.8 0.8 5.0 (1)
180.0 179.2 0.8 5.0 (1)
270.0 269.3 0.7 5.0 (1)

WD start torque (gm-cm) Clockwise 11.0 t<11.0 N/A 11.0 (3)
Counter Clockwise 11.0 t<11.0 N/A 11.0 (3)

Temperature (°F)             0.7 0.8 0.1 0.9 (1)
24.0 23.4 0.6 0.9 (1)
42.7 42.4 0.3 0.9 (1)

Precipitation (0.01" equiv.) 172.0 185.2 13.2 18.5 (1)
184.2 185.2 1.0 18.5 (1)
185.0 185.2 0.2 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV: 
        Meteorlogical Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications

Notes, Recommendations
System was taken off-line at 13:13 MST and returned on-line at 13:42 MST.

Campbell Scientific CR-10X N/A

R.M. Young Wind Monitor AQ transit, compass
Fenwal 107 digital thermistor

Reference Device
R.M. Young Wind Monitor AQ quartz  drive motor

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met One 12" tipping bucket lab grade burette

Mfr./Model

Dewey-Burdock TR 
June 2012

 
2.5-D-87

Addendum to 
Appendix 2.5-D



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dry Fork Mine Meteorological Station Audit Reports 

Dewey-Burdock TR 
June 2012

 
2.5-D-88

Addendum to 
Appendix 2.5-D



METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 

Temperature (T): 
Precipitation (Ppt.): 

Dry Fork Coal Company 
16-May-97 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 064-2, naturally aspirated 
Met One 12" tipping bucket 

Data acquisition system (DAS): Campbell Scientific CR 10 w/ storage module 

Audit Results 

Reference DASValue jDifferencel 
WS(mph) 0.00 0.00 0.00 

3.44 3.43 0.01 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.6 91.6 0.00 

WS start torque {gm-cm) t<1.00 N/A N/A 

WD {degrees) 0.0 0.1 0.1 

90.0 90.7 0.7 

180.0 176.0 4.0 
270.0 270.2 0.2 

WD start torque {gm-cm) t<11.0 N/A N/A 

Temperature {C) 28.8 28.0 0.8 
2.5 3.0 0.5 
32.3 32.2 0.1 

Precipitation {0.1" equiv.) 92.7 99.0 6.3 
92.7 96.3 3.6 
92.7 96.0 3.3 

BOLD difference values exceed performance specifications 
{1)= Performance specification listed in facilities' Quality Assurance Project Plan 
{2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System not operating upon arrival 
Battery voltage at 13.4. 
System off-line at 0800 MST and returned on-line at 1054 MST. 
New datalogger installed with new program. 
Installed new wind speed bearings. 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

seecification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 

1.00 {3) 

5.0 {1) 
5.0 (1) 
5.0 (1) 
5.0 {1) 

11.00 {3) 

1.0 {1) 

1.0 {1) 
1.0 {1) 

8.2 (1) 

8.2 {1) 
8.2 (1) 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed 0/'IS): 
Wind Direction 0/'ID): 
Temperature (T): 

Precipitation (Ppt.): 

Dry Fork Coal Company 
5-Nov-97 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 

Met ONE 064-2, naturally aspirated 

Met One 12" tipping bucket 
Data acquisition system (DAS): Campbell Scientific CR 10 w/ storage module 

Audit Results 

Reference DAS Value I Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.6 91.6 0.00 

WS start torque (gm-cm) -r<0.2 N/A N/A 

WD (degrees) 0.0 0.0 0.0 

90.0 91.0 1.0 

180.0 181.0 1.0 

270.0 270.0 0.0 

WD start torque (gm-cm) -r<5.0 N/A N/A 

Temperature eC) 16.0 16.1 0.1 

44.5 44.2 0.3 
9.0 9.3 0.3 

Precipitation (0.1" equiv.) 92.7 92.0 0.7 
92.7 98.0 5.3 
92.7 95.0 2.3 

BOLD difference values exceed performance specifications 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for 
Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
Battery voltage at 13.9 
System off-line at 1148 MST and returned on-line at 1255 MST. 
Removed bug screen from ppt. gauge for winter 

Reference Device 
quartz referenced drive motor 
Brunton transit 

Hg-in-glass thermometer, or t-couple 

lab grade burette 
N/A 

seecification 
0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 
1.00 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

11.00 (3) 

1.0 (1) 

1.0 (1) 
1.0 (1) 

8.2 . (1) 
8.2 (1) 

8.2 (1) 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction {WD): 
Temperature (1): 
Precipitation (Ppt.): 

Dry Fork Coal Company 
23-Jun-98 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 064-2, naturally aspirated 
Met One 12" tipping bucket 

Data acquisition system (DAS): Campbell Scientific CR 10 w/ storage module 

Audit Results 

Reference DASValue I Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.6 91.6 0.00 

WS start torque (gm-cm} '"[<0.2 N/A N/A 

WD (degrees) 0.0 0.2 0.2 
90.0 89.0 1.0 

180.0 178.0 2.0 
270.0 270.0 0.0 

WD start torque (gm-cm) '"[<5.0 N/A N/A 

Temperature ec) 26.5 25.6 0.9 
32.0 31.1 0.9 
0.0 1.6 1.6 

Precipitation (0.1" equiv.) 74.1 73.0 1.1 
74.1 73.0 1.1 
74.1 74.0 0.1 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
Battery voltage at 13.39 
System off-line at 1250 MST and returned on-line at 1317 MST. 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1} 
0.56 (1} 
1.72 (1) 
4.58 
1.00 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 

11.00 (3) 

1.0 (1) 
1.0 (1) 
1.0 (1) 

8.2 (1) 
8.2 (1) 
8.2 (1) 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 

Dry Fork Coal Company 
30-Dec-98 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 064-2, naturally aspirated 
Met One 12" tipping bucket 

Data acquisition system (DAS): Campbell Scientific CR 10 w/ stor~ge module 

Audit Results 

Reference DASValue 1 Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 
9.16 9.16 0.00 
34.35 34.35 0.00 
91.6 91.6 0.00 

WS start torque (gm-cm) 0.2<t<0.3 N/A N/A 

WD (degrees) 0.0 1.0 1.0 
90.0 89.0 1.0 
180.0 180.0 0.0 
270.0 270.0 0.0 

Temperature ("C) -1.0 -1.0 0.0 
45.1 44.2 0.9 
0.1 0.0 0.1 

Precipitation (0.1" equiv.) 74.1 69.0 5.1 
74.1 75.5 1.4 
74.1 75.8 1.7 

BOLD difference values exceed performance specifications 
(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 0942 MST and returned on-line at 1031MST 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 
1.00 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 

1.0 (1) 
1.0 (1) 
1.0 (1) 

8.2 (1) 
8.2 (1) 
8.2 (1) 

Precipitation gauge heater not operable as found; breaker was turned off. Returned breaker to on position 
Cleaned precipitation gauge 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 

Dry Fork Coal Company 
30-Jun-99 

Mfr./Model 
Wind Speed (WS): RM Young Wind Monitor AQ 

Wind Direction (WD): RM Young Wind Monitor AQ 

Temperature (T): Met ONE 2066, naturally aspirated 

Precipitation (Ppt.): Sierra Mlsco 099R tipping bucket 

Data acquisition system (DAS): Campbell Scientific CR-21XL 

Audit Results 

Reference DASValue 

WS (mph) 0.00 0.00 

3.44 3.44 

9.16 9.16 

34.35 34.35 

91.60 91.60 

WS start torque (gm-cm) 0.2<T<0.3 N/A 

WD (degrees) 0.0 0.3 

90.0 89.3 

180.0 179.7 

270.0 271.8 

Temperature (0 C) 18.6 18.4 

0.0 0.8 

46.3 45.8 

Precipitation (0 .1" equiv.) 74.1 72.0 

74.1 72.0 

74.1 73.0 

BOLD difference values exceed performance specifications 

!Difference! 

0.00 
0.00 

0.00 

0.00 

0.00 

N/A 

0.3 

0.7 

0.3 

1.8 

0.2 

0.8 

0.5 

2.1 

2.1 

1.1 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1117 MST and on-line at 1143 MST 

31.781 since last reset 

Battery voltage at 13.86 

Reference Device 
quartz referenced drive motor 

Brunton transit 

Hg-in-glass thermometer, or t-couple 

lab grade burette 

N/A 

Specification 

0.56 (1) 
0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.00 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

1.0 (1) 

1.0 (1) 
1.0 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 
Precipitation (Ppt.): 

Dry Fork Coal Company 
22-Jun-00 

Mfr./Model 
RM Young Wind Monitor AQ 

RM Young Wind Monitor AQ 

Met ONE 064-2, naturally aspirated 

Met One 12" tipping bucket 

Data acquisition system (DAS): Campbell Scientific CR 1 0 w/ storage module 

Audit Results 

Reference DASValue !Difference! 

WS (mph) 0.00 0.00 

3.44 3.44 

9.16 9.16 

34.35 34.35 

91.6 91.6 
WS start torque (gm-cm) 0.2<-r<0.3 N/A 

WD (degrees) 0.0 0.2 

90.0 89.8 

180.0 180.3 

270.0 269.8 

Temperature ("C) 32.1 33.0 

0.3 0.8 

45.6 45.3 

Precipitation (0.1" equiv.) 74.1 73.0 

74.1 74.0 

74.1 74.0 

BOLD difference values exceed performance specifications 
(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1530 MST and returned on-line at 1555MST. 
Changed year on DAS from 9- to 00. 

0.00 

0.00 

0.00 

0.00 

0.00 

N/A 

0.2 

0.2 

0.3 

0.2 

0.9 

0.5 
0.3 

1.1 
0.1 

0.1 

Reference Device 
quartz referenced drive motor 

Brunton transit 

Hg-in-glass thermometer, or t-couple 

lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 

1.00 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

1.0 (1) 

1.0 (1) 
1.0 (1) 

8.2 (1) 

8.2 (1) 

8.2 (1) 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 

Sensor 
Wind Speed (WS): 

Wind Direction {WD): 

Temperature (T): 

Precipitation (Ppt.): 

Data acquisition system: 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

Temperature ("C) 

Precipitation (0.1" equiv.) 

Dry Fork Coal Company 
27-Dec-00 

Mfr./Model 
RM Young Wind Monitor AQ 

RM Young Wind Monitor AQ 

Met ONE 2066, naturally aspirated 

Sierra Misco 099R tipping bucket 

Campbell Scientific CR-21XL 

Reference DASValue 

0.00 0.00 

3.66 3.66 

9.16 9.16 

34.35 34.35 

91.60 91.60 

0.2<T<0.3 N/A 

0.0 1.4 

90.0 91.0 

180.0 181.0 

270.0 271.0 

6.0 6.3 

0.4 0.5 

20.2 20.1 

74.1 74.0 

74.1 73.0 

74.1 73.0 

BOLD difference values exceed perfonnance specifications 

!Difference! 

0.00 

0.00 

0.00 

0.00 

0.00 

N/A 

1.4 

1.0 

1.0 

1.0 

0.3 

0.1 

0.1 

0.1 

1.1 

1.1 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems. Vol. N, 1989 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1329 MST and on-line at 1358 MST 
Battery voltage at 13.8 

Reference Device 
quartz referenced drive motor 

Brunton transit 

Hg-in-glass thermometer, or t-couple 

lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.00 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

1.0 (1) 

1.0 (1) 

1.0 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

Dewey-Burdock TR 
June 2012

 
2.5-D-95

Addendum to 
Appendix 2.5-D



METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Dry Fork Coal Company 
Audit Date: 26-Jun-02 
Audit Performed by: D. Black, W. Adler - im/_A;, Scu.lfC" 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 
Data aCQuisition system: 

Audit Results 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 2066, naturally aspirated 
Sierra Misco 099R tipping bucket 
Campbell Scientific CR-21XL 

Reference DASValue !Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.60 91.60 0.00 

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 

WD (degrees) 0.0 0.3 0.3 
90.0 90.0 0.0 
180.0 180.0 0.0 
270.0 271.0 1.0 

Temperature ("C) 35.8 36.4 0.6 
0.6 1.3 0.7 
15.7 15.8 0.1 

Precipitation (0.1" equiv.) 74.1 75.0 0.9 
74.1 71.4 2.7 
74.1 . 71.6 2.5 

BOLO difference values exceed performance specifications 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.00 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 

1.0 (1) 
1.0 (1) 
1.0 (1) 

7.4 (1) 
7.4 (1) 
7.4 (1) 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1551 MST and on-line at 1620 MST 
Battery voltage at 13.092 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: Dry Fork Coal Company 
Audit Date:· 12, Nov. 2002 
Audit Performed by: S. Heil, T. Shaw - ;,/_A,, ScUN:. 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 
Temperature (T): 
Precipitation (Ppt.): 
Data acquisition system: 

Audit Results 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 2066, naturally aspirated 
Sierra Misco 099R tipping bucket 
Campbell Scientific CR-21XL 

Reference DASValue !Difference! 
WS (mph) 0.00 0.00 0.00 

3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.60 91.60 0.00 

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 

WD (degrees) 0.0 0.0 0.0 
90.0 90.6 0.6 
180.0 180.0 0.0 
270.0 271.4 1.4 

Temperature (°C) 35.8 34.8 1.0 
0.3 0.0 0.3 
3.9 4.1 0.2 

Precipitation (0.1" equiv.) 74.1 74.4 0.3 
74.1 73.8 0.3 
74.1 74.2 0.1 

BOLD difference values exceed performance specifications 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 
0.56 (1) 
0.56 (1) 
1.72 (1) 
4.58 (1) 
1.00 (3) 

5.0 (1) 
5.0 (1) 
5.0 (1) 
5.0 (1) 

1.0 (1) 
1.0 (1) 
1.0 (1) 

7.4 (1) 
7.4 (1) 
7.4 (1) 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1708 MST and on-line at 1744 MST 
Battery voltage at 13.733 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 
Audit Performed by: 

Sensor 
Wind Speed (WS): 
Wind Direction (WD): 

Temperature (T): 
Precipitation (Ppl): 
Data acquisition system: 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

Temperature (°C) 

Precipitation (0.1" equiv.) 

Dry Fork Coal Company 
24-Apr-03 

S. Heil, K. Jahnke- u.J .Au.Scwru:• 

Mfr./Model 
RM Young Wind Monitor AQ 
RM Young Wind Monitor AQ 
Met ONE 2066, naturally aspirated 
Sierra Misco 099R tipping bucket 
Campbell Scientific CR-21XL 

Reference DASValue I Difference I 
0.00 0.00 0.00 
3.44 3.44 0.00 
9.16 9.16 0.00 

34.35 34.35 0.00 
91.60 91.60 0.00 

0.2<T<0.3 N/A N/A 

0.0 0.1 0.1 
90.0 89.9 0.1 
180.0 180.1 0.1 
270.0 270.0 0.0 

N/A N/A NA 
N/A N/A N/A 
N/A N/A N/A 

74.1 70.6 3.5 
74.1 72.2 1.9 
74.1 72.4 1.7 

BOLD difference values exceed perfonnance specifications 

Reference Device 
quartz referenced drive motor 
Brunton transit 
Hg-in-glass thermometer, or t-couple 
lab grade burette 
N/A 

Specification 
0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 
1.00 (3) 

5.0 (1) 

5.0 (1) 
5.0 (1) 

5.0 (1) 

1.0 (1) 

1.0 (1) 
1.0 (1) 

7.4 (1) 
7.4 (1) 

7.4 (1) 

(1)= Performance specification listed in facilities' Quality Assurance Project Plan 
(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1995 
(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1800 MST and on-line at 1834 MST 
Battery voltage at 13.660 
Met One temperature sensor was broken during the audit and will require replacement. 

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 15-Oct-03
Audit Performed by:           T. Shaw, K. Jahnke - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.3 0.3 5.0 (1)
90.0 90.1 0.1 5.0 (1)

180.0 180.2 0.2 5.0 (1)
270.0 270.3 0.3 5.0 (1)

Temperature (°C)       ambient 12.6 12.5 0.1 1.0 (1)
                                         ice bath 0.5 1.6 1.1 1.0 (1)

warm bath 24.2 24.0 0.2 1.0 (1)

Precipitation (0.1" equiv.) 72.8 74.1 1.3 7.4 (1)
72.2 74.1 1.9 7.4 (1)
73.2 74.1 0.9 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 1443 MST and on-line at 1505 MST
Battery voltage at 13.685
Replaced propeller

Dewey-Burdock TR 
June 2012
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 11-Jun-04
Audit Performed by:           T. Shaw, T. Mendenhall - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.12 0.23 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.0 0.0 5.0 (1)
90.0 91.8 1.8 5.0 (1)

180.0 183.0 3.0 5.0 (1)
270.0 270.0 0.0 5.0 (1)

Temperature (°C)       ambient 14.9 14.0 0.9 1.0 (1)
                                         ice bath 0.5 0.9 0.4 1.0 (1)

warm bath 36.4 36.6 0.2 1.0 (1)

Precipitation (0.1" equiv.) 72.6 74.1 1.5 7.4 (1)
72.4 74.1 1.7 7.4 (1)
72.8 74.1 1.3 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System on-line at 1235 MST
Precipitation bucket was not working upon arrival, adjusted reed switch & both set screws.  
Precipitation bucket was working upon depature.  
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 19-Nov-04
Audit Performed by:           D. Powers, K. Jahnke - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.56 (1)
0.00 0.56 (1)
0.00 0.56 (1)
0.00 0.56 (1)
0.00 0.56 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 5.0 (1)
0.0 5.0 (1)
0.0 5.0 (1)
0.0 5.0 (1)

Temperature (°C)       ambient 0.0 1.0 (1)
                                         ice bath 0.0 1.0 (1)

warm bath 0.0 1.0 (1)

Precipitation (0.1" equiv.) 74.0 74.1 0.1 7.4 (1)
74.0 74.1 0.1 7.4 (1)
74.0 74.1 0.1 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 1200 MST, on-line at 1222 MST. 
Installed new read switch on the precipitation bucket.
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METEOROLOGICAL STATION AUDIT SUMMARY 

Met Station: 
Audit Date: 
Audit Performed by: 

Sensor 
Wind Speed (WS): 

Wind Direction (WD): 

Temperature (T): 

Precipitation (Ppt.): 

Data acquisition system: 

Audit Results 

WS (mph) 

WS start torque (gm-cm) 

WD (degrees) 

Temperature ( 0 C) ambient 

ice bath 

warm bath 

Precipitation (0.1" equiv.) 

Dry Fork Coal Company 
14-Jun-05 
W. Adler, K. Jahnke- u..I.Au.Sc;.nc, 

Mfr./Model 
AM Young Wind Monitor AQ 

AM Young Wind Monitor AQ 

Met ONE 2066, naturally aspirated 

Sierra Misco 099R tipping bucket 

Campbell Scientific CR-21 XL 

Reference DAS Value IDifferencel 

0.00 0.00 0.00 

3.44 3.44 0.00 

9.16 9.16 0.00 

34.35 34.35 0.00 

91.60 91.60 0.00 

0.2<T<0.3 N/A N/A 

0.0 0.0 0.0 

90.0 89.8 0.2 

180.0 180.2 0.2 

270.0 270.9 0.9 

24.4 25.5 1.1 

0.5 1.0 0.5 

60.0 59.8 0.2 

72.2 74.1 1.9 

71.8 74.1 2.3 

72.4 74.1 1.7 

BOLD difference values exceed performance specifications 

Reference Device 
quartz referenced drive motor 

Brunton transit 

Hg-in-glass thermometer, or t-couple 

lab grade burette 

N/A 

Specification 

0.56 (1) 

0.56 (1) 

0.56 (1) 

1.72 (1) 

4.58 (1) 

1.00 (3) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

5.0 (1) 

1.0 (1) 

1.0 (1) 

1.0 (1) 

7.4 (1) 

7.4 (1) 

7.4 (1) 

(1 )= Performance specification listed in facilities' Quality Assurance Project Plan 

(2)= Performance specification listed In EPA Quality Assurance Manual for 

Air Pollution Measurement Systems, Vol. IV, 1995 

(3)= Manufacturer's Specifications 

Notes, Recommendations 
System off-line at 1 001 MST, on-line at 1119 MST. 
The wind direction was not working upon arrival, stuck between 315 and 345 degrees. 
Replaced the wind direction potentimometer, wind direction bearings, wind speed bearings, tail, and 
nose cone. System running following the repairs. 
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 12-Dec-05
Audit Performed by:          B. Hanewald, S. Hansen - iml Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.6 0.6 5.0 (1)
90.0 90.2 0.2 5.0 (1)

180.0 179.3 0.7 5.0 (1)
270.0 269.6 0.4 5.0 (1)

Temperature (°C)       ambient 2.3 2.9 0.6 1.0 (1)
                                         ice bath 0.3 0.8 0.5 1.0 (1)

warm bath 13.2 13.0 0.2 1.0 (1)

Precipitation (0.1" equiv.) 73.2 74.1 0.9 7.4 (1)
71.8 74.1 2.3 7.4 (1)
71.6 74.1 2.5 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 1553 MST, on-line at 1627 MST.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 12-Apr-06
Audit Performed by:                 S.Engel & T.Shaw--- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 90.6 0.6 5.0 (1)

180.0 181.0 1.0 5.0 (1)
270.0 270.7 0.7 5.0 (1)

Temperature (°C)       ambient 21.6 20.2 1.4 1.0 (1)
                                         ice bath 2.2 1.2 1.0 1.0 (1)

warm bath 49.8 48.9 0.9 1.0 (1)

Precipitation (0.1" equiv.) 69.8 74.1 4.3 7.4 (1)
71.0 74.1 3.1 7.4 (1)
70.8 74.1 3.3 7.4 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 0925 MST, on-line at 0957 MST.
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 20-Dec-06
Audit Performed by:                 S.Engel & S. Hansen--- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-21XL N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 89.7 0.3 5.0 (1)

180.0 179.7 0.3 5.0 (1)
270.0 270.4 0.4 5.0 (1)

Temperature (°C)       ambient 12.0 12.9 0.9 1.0 (1)
                                         ice bath 0.3 0.0 0.3 1.0 (1)

warm bath 32.9 32.1 0.8 1.0 (1)

Precipitation (0.1" equiv.) 180.4 185.3 4.8 18.5 (1)
179.4 185.3 5.8 18.5 (1)
176.6 185.3 8.7 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 1244 MST, on-line at 1317 MST.
Battery voltage was 14.18 v
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 20-Jun-07
Audit Performed by:                 C. Medill & K. Jahnke--- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A 1.00 (3)

WD (degrees) 0.0 0.6 0.6 5.0 (1)
90.0 90.4 0.4 5.0 (1)

180.0 179.8 0.2 5.0 (1)
270.0 270.1 0.1 5.0 (1)

Temperature (°C)      hot bath 50.9 50.4 0.5 1.0 (1)
                                         ice bath 1.3 2.1 0.8 1.0 (1)

warm bath 22.0 22.4 0.4 1.0 (1)

Precipitation (0.1" equiv.) 181.8 185.3 3.4 18.5 (1)
177.0 185.3 8.3 18.5 (1)
178.2 185.3 7.1 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 844 MST, on-line at 931 MST.
Tail on R.M. Young was not lined up with cuppler, WD was off by about 40 degrees.
Battery voltage was 11.033 v
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 20-Dec-07
Audit Performed by:          B        C. Medill & S. Hansen--- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WS (mph) after adjustment 0.00 0.23 0.23 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)
34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 0.2<T<0.3 N/A N/A <0.5 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 89.4 0.6 5.0 (1)
180.0 179.1 0.9 5.0 (1)
270.0 270.3 0.3 5.0 (1)

Temperature (°C)      hot bath 35.6 35.9 0.3 1.0 (1)
                                         ice bath 0.1 0.6 0.5 1.0 (1)

warm bath 20.3 20.2 0.1 1.0 (1)

Precipitation (0.1" equiv.) 175.7 185.3 9.6 18.5 (1)
173.8 185.3 11.5 18.5 (1)
173.6 185.3 11.7 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 1602 MST, on-line at 1656 MST.
Start torque was greater than .5 gm-cm so bearings were replaced. 
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 20-Jun-08
Audit Performed by:                 C. Medill & S. Engel--- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 89.8 0.2 5.0 (1)

180.0 180.6 0.6 5.0 (1)
270.0 270.6 0.6 5.0 (1)

Temperature (°C)      hot bath 47.0 46.6 0.4 1.0 (1)
                                         ice bath 1.2 1.2 0.0 1.0 (1)

warm bath 3.9 4.3 0.4 1.0 (1)

Precipitation (0.1" equiv.) 196.4 185.3 11.2 18.5 (1)
197.2 185.3 12.0 18.5 (1)
185.4 185.3 0.2 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 0743 MST, on-line at 0835 MST.
16 extra tips for adjustment to bucket.  

Dewey-Burdock TR 
June 2012

 
2.5-D-108

Addendum to 
Appendix 2.5-D



METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 14-Nov-08
Audit Performed by:                 J. Goldsmith - R. Campbell --- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer, or t-couple
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 88.5 1.5 5.0 (1)

180.0 179.3 0.7 5.0 (1)
270.0 270.0 0.0 5.0 (1)

Temperature (°C)      hot bath 30.2 30.2 0.0 1.0 (1)
                                         ice bath -0.1 0.2 0.3 1.0 (1)

warm bath 8.2 8.3 0.1 1.0 (1)

Precipitation (0.1" equiv.) 174.4 185.3 10.9 18.5 (1)
173.7 185.3 11.6 18.5 (1)
174.0 185.3 11.3 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System off-line at 0944 MST, on-line at 1105 MST.
No torque due to high winds
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 19-May-09

Audit Performed By: J. Goldsmith -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WD (degrees) 0.0 0.2 0.2 5.0 (1)
90.0 90.7 0.7 5.0 (1)

180.0 178.7 1.3 5.0 (1)
270.0 270.7 0.7 5.0 (1)

Temperature (°C)      hot bath 37.1 36.9 0.1 1.0 (1)
                                         ice bath 0.6 1.0 0.4 1.0 (1)

warm bath 22.0 22.4 0.4 1.0 (1)

Precipitation (0.1" equiv.) 183.3 185.3 1.9 18.5 (1)
185.7 185.3 0.4 18.5 (1)
186.0 185.3 0.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 07:34MST and returned online at 09:17 MST.
Changed wind speed bearings
Tipping bucket was broken off hinges, reset the precip bucket and then audited

Serial ID
IML 0943

IML 1403
N/A
N/A
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 7-Oct-09

Audit Performed By: J. Goldsmith, R. Campbell -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 89.7 0.3 5.0 (1)

180.0 179.0 1.0 5.0 (1)
270.0 269.2 0.8 5.0 (1)

Temperature (°C)      hot bath 38.3 38.1 0.2 1.0 (1)
                                         ice bath 1.8 1.6 0.2 1.0 (1)

warm bath 26.2 26.1 0.1 1.0 (1)

Precipitation (0.1" equiv.) 177.0 185.3 8.3 18.5 (1)
177.4 185.3 7.8 18.5 (1)
176.4 185.3 8.8 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 1125 MST and returned online at 1206 MST.

Serial ID
IML 0896
IML 0896
IML 1403

N/A
N/A
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METEOROLOGICAL  STATION  AUDIT  SUMMARY

Met Station: Dry Fork Coal Company
Audit Date: 9-Jun-10

Audit Performed By: R. Campbell, S. Warner -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference DAS Value |Difference| Specification

WS (mph) 0.00 0.00 0.00 0.56 (1)
3.44 3.44 0.00 0.56 (1)
9.16 9.16 0.00 0.56 (1)

34.35 34.35 0.00 1.72 (1)
91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) >.5 N/A N/A <0.5 (3)

WD (degrees) 0.0 1.1 1.1 5.0 (1)
90.0 89.4 0.6 5.0 (1)

180.0 179.9 0.2 5.0 (1)
270.0 269.8 0.2 5.0 (1)

Temperature (°C)      Ice bath 2.8 3.1 0.3 1.0 (1)
                                         warm bath 22.2 22.0 0.2 1.0 (1)

hot bath 36.8 36.6 0.2 1.0 (1)

Precipitation (0.1" equiv.) 183.8 185.3 1.4 18.5 (1)
180.3 185.3 5.0 18.5 (1)
179.9 185.3 5.4 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 14:53 MST and returned online at 16:02 MST.

Serial ID
IML 0856

IML 0885
N/A
N/A
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Met Station: Dry Fork Coal Company
Audit Date: 8-Dec-10

Audit Performed By: K. Jahnke, J. Rogers -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference     

RPM Reference MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.56 (1)

300 3.44 3.44 0.00 0.56 (1)
800 9.16 9.16 0.00 0.56 (1)
3000 34.35 34.35 0.00 1.72 (1)
8000 91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) 0.0 0.1 0.1 5.0 (1)
90.0 90.2 0.2 5.0 (1)
180.0 180.1 0.1 5.0 (1)
270.0 270.4 0.4 5.0 (1)

Temperature (°C)      0.0 0.0 0.0 0.5 (1)
68.4 68.0 0.4 0.5 (1)
49.1 48.8 0.3 0.5 (1)

Precipitation (0.1" equiv.) 182.0 185.3 3.25 18.5 (1)
184.5 185.3 0.75 18.5 (1)
181.6 185.3 3.65 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 12:18 MST and returned online at 12:55 MST.

N/A

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial ID
IML 0896
IML 0942
T050906

N/A
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Met Station: Dry Fork Coal Company
Audit Date: 28-Apr-11

Audit Performed By: S. Hansen, Z. Heid -- IML Air Science

Sensor Mfr./Model Reference Device
Wind Speed (WS): RM Young Wind Monitor AQ quartz referenced drive motor
Wind Direction (WD): RM Young Wind Monitor AQ Brunton transit
Temperature (T): Met ONE 2066, naturally aspirated Hg-in-glass thermometer
Precipitation (Ppt.): Sierra Misco 099R tipping bucket lab grade burette
Data acquisition system: Campbell Scientific CR-10 N/A

Audit Results
Reference Reference

RPM MPH DAS Value |Difference| Specification
WS (mph) 0 0.00 0.00 0.00 0.56 (1)

300 3.44 3.44 0.00 0.56 (1)
800 9.16 9.16 0.00 0.56 (1)

3000 34.35 34.35 0.00 1.72 (1)
8000 91.60 91.60 0.00 4.58 (1)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

Crossarm Alignment 1.00 0.40 0.60 5.0 (3)

WD (degrees) Clockwise 0.0 0.4 0.4 5.0 (1)
90.0 90.3 0.3 5.0 (1)

180.0 179.8 0.2 5.0 (1)
270.0 269.7 0.3 5.0 (1)

Counter Clockwise 0.0 0.2 0.2 5.0 (1)
90.0 90.0 0.0 5.0 (1)

180.0 179.1 0.9 5.0 (1)
270.0 270.0 0.0 5.0 (1)

Temperature (°C)      1.6 1.4 0.2 0.5 (1)
38.9 39.1 0.2 0.5 (1)
16.1 16.5 0.4 0.5 (1)

Precipitation (0.1" equiv.) 185.2 185.3 0.05 18.5 (1)
185.6 185.3 0.35 18.5 (1)
185.0 185.3 0.25 18.5 (1)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Manual for 
        Air Pollution Measurement Systems, Vol. IV, 1995
(3)= Manufacturer's Specifications

Notes, Recommendations
System taken offline at 12:03 MST and returned online at 12:57 MST.
Temp probe needs replaced.

N/A

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial ID
IML 1407
IML 1405
IML 0885

N/A
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Met Station: Dry Fork Mine
Audit Date: 16-Nov-11

Audit Performed By: C. Cottom, Z. Heid -- IML Air Science

Sensor Mfr./Model Serial Number
Wind Speed (WS): RM Young Wind Monitor AQ
Wind Direction (WD): RM Young Wind Monitor AQ
Temperature @ 2 Meters: TS20278
Temperature @ 10 Meters: TS20279
Precipitation:
Data acquisition system: CSI CR1000 Datalogger 43527

Audit Results
Reference Reference

RPM m/sec DAS Value |Difference| Specification
WS (m/sec) 0 0.00 0.00 0.00 below threshold

300 1.54 1.54 0.00 0.20 (2)
800 4.10 4.10 0.00 0.20 (2)
3000 15.36 15.36 0.00 0.20 (2)
8000 40.96 40.96 0.00 0.20 (2)

Crossarm Alignment 180.0 180.0 0.0 5.0 (2)

WS start torque (gm-cm) 1.0 t<1.0 N/A 1.0 (3)

WD (degrees) Clockwise 0.0 0.1 0.1 5.0 (2)
90.0 90.2 0.2 5.0 (2)
180.0 180.1 0.1 5.0 (2)
270.0 270.4 0.4 5.0 (2)

Counter clockwise 0.0 0.1 0.1 5.0 (2)
90.0 89.8 0.2 5.0 (2)
180.0 180.5 0.5 5.0 (2)
270.0 269.9 0.1 5.0 (2)

Temp. (°C): Upper Sensor 0.0 0.0 0.0 0.5 (2)
9.8 9.9 0.1 0.5 (2)

12.8 12.8 0.0 0.5 (2)

Temp. (°C): Lower Sensor 0.0 0.0 0.0 0.5 (2)
9.8 9.8 0.1 0.5 (2)

12.8 12.8 0.0 0.5 (2)

DAS Value (in) Reference (ml) DAS Equivalent |Difference| Specification
Precipitation (0.1" equiv.) 0.10 194.0 185.3 8.7 18.5 (2)

0.10 185.0 185.3 0.3 18.5 (2)
0.10 185.5 185.3 0.2 18.5 (2)

Average Diff: 3.1 8.2 (2)

Reference (°C) Lower Sensor Upper Sensor ΔT Specification
Delta Temperature (°C): 0.0 0.0 0.0 0.03 0.10 (2)

9.8 9.8 9.9 0.05 0.10 (2)
12.8 12.8 12.8 0.00 0.10 (2)

BOLD difference values exceed performance specifications
(1)= Performance specification listed in facilities' Quality Assurance Project Plan
(2)= Performance specification listed In EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Vol. IV:
        Meteorlogical Measurements Version 2.0, 2008
(3)= Manufacturer's Specifications
(4)= EPA On-Site Meteorological Program Guidance for Regulatory Modeling Applications

Notes, Recommendations
System returned on-line at 17:42 MST.
Upgraded to AERMOD system.
Bearings were replaced prior to start up.

METEOROLOGICAL  STATION  AUDIT  SUMMARY

Serial/ID Number
IML 0855
IML 0894

Sierra Misco 099R tipping bucket N/A
N/A

RM Young 41342, power aspirated digital thermistor IML 1402
RM Young 41342, power aspirated IML 1402

DAS Value

Reference Device
quartz drive motor
transit, compass

digital thermistor
lab grade burette

N/A

Dewey-Burdock TR 
June 2012

 
2.5-D-115

Addendum to 
Appendix 2.5-D



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standard Operating Procedures 
 
 
 
 

Dewey-Burdock TR 
June 2012

 
2.5-D-116

Addendum to 
Appendix 2.5-D



Meteorological Station Audit SOP 
Revision 1 

February 2005 
 Page 1 of 7 

Standard Operating Procedure 
For Meteorological Monitoring Station Audit 

 
1.0 Scope and Application 

1.1 Accurate meteorological measurements are critical to interpretation of ambient 
air pollution data.  The proper operation and accuracy of measurements must be 
assessed on a periodic basis. 

1.2 The objective of this procedure is to ensure that recorded meteorological data 
match readings provided by known inputs within specified limits.  

1.3 This procedure applies to meteorological monitoring stations that measure 
ambient air temperature, wind speed, wind direction, barometric pressure, relative 
humidity, solar radiation, and precipitation (tipping bucket method). 

2.0 Summary of Method 

2.1 The accuracy of meteorological measurements is assessed by stimulating 
meteorological measurement sensors with known inputs.  Sensor outputs, as 
translated and recorded by the system data acquisition system, are compared to the 
known values.  The differences are compared to the specified limits to assess 
system accuracy.   

3.0 Health and Safety Warnings 

3.1 General safety precautions related to electrical hazards must be observed at all 
times when working with electronic equipment.  Electrical receptacles and equipment 
must be properly grounded.  Use caution when servicing or operating electrical 
equipment in wet conditions. 

3.2 General precautions for working with heavy equipment and electro-mechanical 
equipment should be taken. 

3.3 Meteorological towers present a serious physical hazard.  Great care must be 
taken when lower, raising, or climbing towers. 

4.0 Cautions 

4.1 Damage to the instrument may result if caution is not taken to properly install 
and maintain the device.  Follow the manufacturer's instructions for maintenance of 
all equipment and for safe, secure installation.   
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Meteorological Station Audit SOP 
Revision 1 

February 2005 
 Page 2 of 7 

5.0 Personnel Qualifications 

5.1 Persons performing this SOP must be familiar with the operation of 
environmental measurement instrumentation. 

5.2 Instrumentation skills are necessary for interacting with the data acquisition 
system. 

5.3 Familiarity with electronic and mechanical test equipment is required. 

6.0 Equipment 

6.1 Quartz-referenced motor, with adaptors  

6.2 Starting torque measurement disc and weights  

6.3 NIST traceable thermometer, accurate to ±0.1°C 

6.4 Two insulated containers (one with ice water and the other with hot water) 

6.5 Engineer’s transit 

6.6 Class B pipette 

6.7 NIST traceable digital pressure standard 

6.8 Reference relative humidity sensor/instrument, or psychrometer 

6.9 Solar radiation sensor/instrument & independent datalogger 

6.10 Field data sheet 

6.11 Time piece 

6.12 Miscellaneous tools 

7.0 Procedure 

7.1 Record date and time, station ID, name of person(s) performing the procedure, 
on field data sheet. 

7.2  Compare the datalogger's readings with your own assessment of the ambient 
weather conditions.  Note any anomalies on the field data sheet. 

7.3 Check the initial alignment of the wind direction sensor using the transit, being 
sure to adjust for local declination. 

7.4 Record the following information on the audit data: site ID, auditors, date, time, 
and system components. 

Dewey-Burdock TR 
June 2012

 
2.5-D-118

Addendum to 
Appendix 2.5-D



Meteorological Station Audit SOP 
Revision 1 

February 2005 
 Page 3 of 7 

7.5 Record the current time as time system off line on the field data sheet.  

7.6 Remove the appropriate restraints and carefully lower the tower to a point 
where sensors are at a safe working height. 

7.7 Remove the anemometer propeller.  Attach the propeller torque disc to shaft.  
Measure and record the starting torque in the counter-clockwise direction.  

7.8 Attach the anemometer drive motor to the shaft and rotate at speeds 
corresponding to approximately 3 mph, 9 mph, 30 mph, and 90 mph recording the 
motor speeds and wind speed readings from the data logger. 

7.9 Assess the linearity of the wind direction sensor by physically aligning the body 
of the anemometer with the base at angles corresponding to 0°, 90°, 180°, and 270°, 
recording the corresponding readings from the data logger. 

7.10 Remove each temperature sensor from its radiation shield and immerse the 
sensor in an ice water bath along with the reference thermometer.  Allow the sensor 
and thermometer to attain equilibrium and record both measurements. 

7.11 Immerse each temperature sensor in a warm water bath (80° - 100°F) along 
with the reference thermometer.  Allow the sensor and thermometer to attain 
equilibrium and record both measurements.          

7.12 Create a reference-temperature midpoint by mixing ice water and warm water.  
Immerse each temperature sensor in the water bath along with the reference 
thermometer.  Allow the sensor and thermometer to attain equilibrium and record 
both measurements. 

7.13 Inspect all sensors, cables, and mounting hardware.  Conduct any repairs or 
scheduled preventive maintenance to only those sensors audited to this point. 

7.14 Make sure all cables and mounting hardware are secure.  Carefully raise the 
tower, secure the base, and equalize the guy wire tensions. 

7.15 Mount the independent datalogger (or RH reference) in a safe and secure 
place, and collocate the audit sensors for solar radiation and relative humidity.  Allow 
the sensors time to equilibrate.  Record the solar radiation and RH measurements 
from the system and the reference. 

7.16 Using the pipette, admit water slowly into the inlet of the precipitation gauge (as 
found, i.e. do not clean) until the bucket tips 10 times (0.10” precipitation equivalent).  
Record the amount of water required for the 10 tips and the amount registered on the 
data logger.  Repeat the procedure two more times.   

7.17 Clean the precipitation gauge inlet and perform any indicated adjustments 
and/or repairs can be performed and noted.  If adjustments are made, repeat step 
7.15.  Note the condition of the gauge prior to, and after the audit.  If the ambient 
temperature is cold enough, assess whether the heater is working. 
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7.18 Record and compare pressure measurements from the station logger and the 
pressure standard.  Record both values. 

7.19 Display and record the data acquisition system time.  Record the time 
displayed by the reference time piece. Note: the data acquisition system operates on 
Standard Time year round. 

7.20 Display and record the data acquisition battery voltage.   

7.21 Record any findings, repairs, replacements, and any other anomalies in the 
field data sheet.  Record the time the station was returned to normal operating 
condition. 

8.0 References 

8.1 Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
IV.  Meteorological Measurements

8.2 

; EPA/600/4-90/003; August 1989; U.S. 
Environmental Protection Agency 

Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
V.  Precipitation Measurement Systems

8.3 

; EPA/600/R-94/038e; April; U.S. 
Environmental Protection Agency 

On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications

8.4 

; EPA-450/4-87-013; June, 1987; U.S. Environmental Protection Agency 

Ambient Monitoring Guidelines for Prevention of Significant Deterioration 
(PSD)

9.0 Attachments 

; EPA-450/4-87-007; May, 1987; U.S. Environmental Protection Agency 

9.1 Meteorological Station Audit Field Data Sheet 
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IML Air 
Science   

 

  
 

      
a division of Inter-Mountain 
Laboratories, Inc. 

   

555 Absaraka,  Sheridan, WY  
82801 

Page 1 of 2 Meteorological Station Audit 

Network:             

Date:   Auditors:     
DAS time 

off-line:   
Notes; system as 
found:           

              

Standards           

Parameter Reference Device Mfr./Model SN/ID 

Wind Speed Quartz Drive Motor     
Wind Direction 
Alignment Compass     

Temperature Digital Thermistor     

Relative Humidity Collocated Sensor     

Pressure Digital Barometer     

Precipitation Lab Grade Burette N/A N/A 

Solar Radiation Collocated Sensor     

Sensors Mfr./Model SN/ID 

DAS:     

Wind Speed:     

Wind Direction:     

Temp/Asp 2m:     

Temp/Asp 10m:     

Precipitation:     

Barometric Pressure :     

Relative Humidity:     

Solar Radiation:     
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System 
Audit 

   

       
Temperature 

     
Height: 2m 10m 

    
Reference DAS DAS 

    
  °C       

    
  °C       

    
  °C       

    Barometric 
Pressure 

 
Relative Humidity 

  
ref.    

 
ref. RH   ref. RH Temp 

DAS   
 

DAS RH   DAS RH Temp 

Page 2 of 2 
   

Wind Direction 
  

Wind Speed 
   

starting torque   
 

starting torque   gm-cm 
 

ccw:                  cw: gm-cm 
DAS 
Reading 

reference DAS after adj. 
 

initial alignment: 
    

0     rpm     
 

reference CW CCW After Adj 

    rpm     
 

360       

    mph     
 

060       

     rpm     
 

090       

    mph     
 

120       

     rpm     
 

180       

  mph     
 

240       

     rpm     
 

270       

  mph     
 

300       
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Precipitation (Tipping Bucket) 
  

DAS Day:   
 

mls/weight tips in. equiv. 
 

DAS Time:   
 

  10 0.10 
 

DAS Year:   
 

  10 0.10 
 

DAS Battery:   
 

  10 0.10 
 

SM Battery OK ?   
 Heater 

working?     
 

Enclosure Humidity 
OK?   

 
Inspection     

 
WS Channel:   

 DAS precip 
start:     

 
WD Channel:   

 DAS precip 
end:     

 
Ta Channel:   

 

    
Precip. Channel:   

 Solar 
Radiation Ref DAS 

 
RH Channel:   

 
Covered     

 
Pa Channel:   

 
Un-covered     

 
Batt. Channel:   

 

    

Solar Radiation 
Channel:   

 
Notes:             

 
              

 
              

 
              

 

        

   

End System 
Audit 

    DAS time on-
line:     
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Standard Operating Procedure 
For Meteorological Monitoring Station Calibration 

 
1.0 Scope and Application 

1.1 Accurate meteorological measurements are critical to interpretation of ambient 
air pollution data.  The proper operation and accuracy of measurements must be 
assessed on a periodic basis. 

1.2 The objective of this procedure is to ensure that recorded meteorological data 
match readings provided by known inputs within specified limits.  

1.3 This procedure applies to meteorological monitoring stations that measure 
ambient air temperature, wind speed, wind direction, barometric pressure, relative 
humidity, solar radiation, and precipitation (tipping bucket method). 

2.0 Summary of Method 

2.1 The accuracy of meteorological measurements is assessed by stimulating 
meteorological measurement sensors with known inputs.  Sensor outputs, as 
translated and recorded by the system data acquisition system, are compared to the 
known values.  The differences are compared to the specified limits to assess 
system accuracy.  If any differences between reference standard and sensor are 
discovered, corrective actions must be taken.   

3.0 Health and Safety Warnings 

3.1 General safety precautions related to electrical hazards must be observed at all 
times when working with electronic equipment.  Electrical receptacles and equipment 
must be properly grounded.  Use caution when servicing or operating electrical 
equipment in wet conditions. 

3.2 General precautions for working with heavy equipment and electro-mechanical 
equipment should be taken. 

3.3 Meteorological towers present a serious physical hazard.  Great care must be 
taken when lower, raising, or climbing towers. 

4.0 Cautions 

4.1 Damage to the instrument may result if caution is not taken to properly install 
and maintain the device.  Follow the manufacturer's instructions for maintenance of 
all equipment and for safe, secure installation.   
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5.0 Personnel Qualifications 

5.1 Persons performing this SOP must be familiar with the operation of 
environmental measurement instrumentation. 

5.2 Instrumentation skills are necessary for interacting with the data acquisition 
system. 

5.3 Familiarity with electronic and mechanical test equipment is required. 

6.0 Equipment 

6.1 Quartz-referenced motor, with adaptors  

6.2 Starting torque measurement disc and weights  

6.3 NIST traceable thermometer, accurate to ±0.1°C 

6.4 Two insulated containers (one with ice water and the other with hot water) 

6.5 Engineer’s transit 

6.6 Class B pipette 

6.7 NIST traceable digital pressure standard 

6.8 Reference relative humidity sensor/instrument 

6.9 Solar radiation sensor/instrument & independent datalogger 

6.10 Field data sheet 

6.11 Time piece 

6.12 Miscellaneous tools 

7.0 Procedure 

7.1 Record date and time, station ID, name of person(s) performing the procedure, 
on field data sheet. 

7.2  Compare the datalogger's readings with your own assessment of the ambient 
weather conditions.  Note any anomalies on the field data sheet. 

7.3 Check the initial alignment of the wind direction sensor and orientation of 
mounting crossarm using the transit, being sure to adjust for local declination. 

7.4 Record the following information on the calibration data: site ID, auditors, date, 
time, and system components. 
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7.5 Record the current time as time system off line on the field data sheet.  

7.6 Remove the appropriate restraints and carefully lower the tower to a point 
where sensors are at a safe working height if calibrating a “tip down” system. For 
towers where climbing is required to access mounted sensors, put on climbing 
harness with appropriate safety equipment including fall protection and lanyard.  All 
climbing apparatus must be inspected for safety before each use and all safety 
guidelines specific to the site must be followed.  

7.7 Remove the anemometer propeller.  Attach the propeller torque disc to shaft.  
Measure and record the starting torque in the counter-clockwise direction.  

7.8 Attach the anemometer drive motor to the shaft and rotate at speeds 
corresponding to approximately 3 mph, 9 mph, 30 mph, and 90 mph recording the 
motor speeds and wind speed readings from the data logger. 

7.9 Assess the linearity of the wind direction sensor by physically aligning the body 
of the anemometer with the base at angles corresponding to 0°, 90°, 180°, and 270°, 
recording the corresponding readings from the data logger.  The checks must be 
performed in both a clockwise and counterclockwise rotation.  

7.10 Remove each temperature sensor from its radiation shield and immerse the 
sensor in an ice water bath along with the reference thermometer.  Allow the sensor 
and thermometer to attain equilibrium and record both measurements. 

7.11 Immerse each temperature sensor in a warm water bath (90° - 110°F) along 
with the reference thermometer.  Allow the sensor and thermometer to attain 
equilibrium and record both measurements.          

7.12 Create a reference-temperature midpoint by mixing ice water and warm water.  
Immerse each temperature sensor in the water bath along with the reference 
thermometer.  Allow the sensor and thermometer to attain equilibrium and record 
both measurements. 

7.13 Inspect all sensors, cables, and mounting hardware.  Conduct any repairs or 
scheduled preventive maintenance to only those sensors assessed to this point. 

7.14 Make sure all cables and mounting hardware are secure.  Carefully raise the 
tower, secure the base, and equalize the guy wire tensions. 

7.15 Mount the independent datalogger (or RH reference) in a safe and secure 
place, and collocate the reference sensors for solar radiation and relative humidity.  
Allow the sensors time to equilibrate.  Record the solar radiation and RH 
measurements from the system and the reference. 

7.16 Using the pipette, admit water slowly into the inlet of the precipitation gauge (as 
found, i.e. do not clean) until the bucket tips 10 times (0.10” precipitation equivalent).  
Record the amount of water required for the 10 tips and the amount registered on the 
data logger.  Repeat the procedure two more times.   
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7.17 Clean the precipitation gauge inlet and perform and note any indicated 
adjustments and/or repairs.  If adjustments are made, repeat step 7.16. Note the 
condition of the gauge prior to, and after the assessment.  If the ambient temperature 
is cold enough, assess whether the heater is working. 

7.18 Record and compare pressure measurements from the station logger and the 
pressure standard.  Record both values. 

7.19 Display and record the data acquisition system time.  Record the time 
displayed by the reference time piece. Note: the data acquisition system operates on 
Standard Time year round. 

7.20 Display and record the data acquisition battery voltage.   

7.21 Record any findings, repairs, replacements, and any other anomalies in the 
field data sheet.  Should any sensor not meet specifications of sensor or calibration 
criteria, appropriate action must be performed including onsite sensor 
calibration/adjustment, removal for factory recalibration, or replacement if deemed 
necessary.  Record the time the station was returned to normal operating condition. 

8.0 References 

8.1 Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
IV.  Meteorological Measurements

8.2 

; EPA/600/4-90/003; August 1989; U.S. 
Environmental Protection Agency 

Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
V.  Precipitation Measurement Systems

8.3 

; EPA/600/R-94/038e; April; U.S. 
Environmental Protection Agency 

On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications

8.4 

; EPA-450/4-87-013; June, 1987; U.S. Environmental Protection Agency 

Ambient Monitoring Guidelines for Prevention of Significant Deterioration 
(PSD)

9.0 Attachments 

; EPA-450/4-87-007; May, 1987; U.S. Environmental Protection Agency 

9.1 Meteorological Station Calibration Field Data Sheet 
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Standard Operating Procedure for 
Meteorological Data Processing 

 
1.0 Scope and Application 

1.1 The objective of this procedure is to ensure that all data collected, processed, 
and reported by IML Air Science are of similar high quality.  The transformation of 
raw meteorological data to validated, reportable data is critical to the ability of a client 
to meet QAPP requirements, and to the ability of IML Air Science to meet contractual 
requirements to the client.  This procedure also ensures that time-sensitive work, e.g. 
quarterly reporting needed to satisfy EPA, state, and network QAPP requirements, is 
performed. 

1.2 This procedure applies to those ambient air monitoring networks for which IML 
Air Science has been contracted to perform routine meteorological data collection 
and/or processing.  

1.3 This SOP describes the method for handling, reviewing, verifying, and 
validating data collected by clients’ meteorological systems. 

2.0 Summary of Method 

2.1 Clients are responsible for operation of meteorological systems.  Actual data 
collection/transmittal may be performed by customers’ personnel or contracted to 
IML Air Science. 

2.2 Once collected, meteorological data are transmitted to IML headquarters in 
Sheridan, WY, where the data are processed (imported, reviewed, verified, and 
validated). 

2.3 Each reviewer is responsible for verifying each of the parts that are designated 
for their review and for completing the log/checklist (Attachment 1) associated with 
the data package. 

2.4 Data qualifiers are used where they are appropriate.  Data qualifiers used 
during data processing and reporting are included in Attachment 2. 

3.0 Definitions 

3.1 Data processing

3.2 

 refers to the generic procedures used to transform raw data 
into validated data, and the subsequent steps taken to summarize, format, and report 
validated data. 

Data review

3.3 

 refers to the overall process of verifying that a meteorological 
system is functioning properly, data are being accurately logged and transmitted, and 
QA/QC procedures are being followed. 

Data verification is the process of evaluating the completeness, correctness, 
and conformance/compliance of a specific data set against the method, procedural, 
and/or contractual requirements. 
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3.4 Data validation

3.5 

 is the data-specific process that extends the evaluation of data 
beyond method, procedural, or contractual compliance to determine the analytical 
quality of a specific data set.  Data validation includes the determination, where 
possible, of the reasons for any failure to meet method, procedural, or contractual 
requirements, and an evaluation of the impact of such failure on the overall data set.  
Data validation applies to activities in the field as well as data processing activities. 

Quality Assurance Project Plan

3.6 

 (QAPP) is a document that describes project -
specific information such as quality assurance, quality control, and other technical 
activities that must be implemented to ensure that the results of the work performed 
will satisfy the stated acceptance criteria. 

Acceptance criteria

3.7 

: the specific quality objectives for a given project, described 
in the QAPP. 

Screening criteria

4.0 Personnel Qualifications 

: suggested or preliminary upper and lower limits for data 
values based on instrument thresholds, experience, or historical data. 

4.1 Persons performing this SOP must be familiar with the operation of 
meteorological measurement instrumentation.   

4.2 These persons must also be trained in the use of IML’s proprietary database to 
process and report meteorological data.   

4.3 Further, personnel will be trained in general QA/QC requirements and 
procedures pertaining to the measurement of environmental data. 

5.0 Raw Data Requirements 

5.1 The reviewer must verify that all information necessary for data review is 
present.  This includes not only raw electronic data files, but other hard copy or 
electronic information used to review and verify the data. 

5.2 Electronic raw data: Comma-delimited text files, spreadsheet files, or similarly 
formatted files containing raw data to be imported into the processing database. 

5.3 QA/QC raw data: These include field notes, audit field sheets, client 
correspondence, and any other data used to verify proper operation of the system 
and establish the validity of the data. 

6.0 Data Review 

6.1 In those cases where Air Science is contracted to initiate data 
retrieval/transmittal on-site, preliminary data review and verification occurs in the field 
or at a satellite office.  Data are examined for completeness and reasonableness.  
Meteorological instruments are physically examined on a routine basis to detect 
failures that could impact data accuracy and validity. 
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6.2  Data transmitted directly to Air Science is also examined for completeness and 
reasonableness before import into the processing database. 

7.0 Data Verification and Validation 

Detailed instructions for users of IML Air Science’s meteorological database contain 
proprietary information.  General procedural steps are outlined below.  Screening and 
acceptance criteria used to verify, qualify, and invalidate data are shown in Attachment 
3. 

7.1 Raw data are imported into a client-specific database to preserve data integrity 
and eliminate the possibility of data crossover between clients. 

7.2 During the import process, records are checked for the proper station (client) 
ID, and the time stamp is examined to prevent importing duplicate records. 

7.3 As an aid to the reporting process, the database allows for the automatic 
insertion of blank, invalid records in place of missing data.  The data reviewer must 
determine if the data are actually lost, or if an error has occurred during downloading, 
transmission, or importing that led to the missing records. 

7.4 The database has provision for both automatic and manual data flagging and 
invalidation.  It is important to perform automatic invalidations prior to manual 
invalidations.  Reversing this order could result in overwriting a manual invalidation 
code.  Manual invalidation codes should be inserted in reverse order of preference, 
so that the last code entered is the highest priority (i.e. most accurate diagnostic) 
code for a given record.  Any attempt to manually invalidate one or more already 
flagged records, will result in a warning and a list of the affected records.  The user 
may cancel the operation at this point to preserve existing flags, or elect to overwrite 
these records. 

7.5 Automated Step 1 flags records indicating instrument failure (logger error 
codes) or low battery voltage. 

7.6 Automated Step 2 flags records with any met values outside pre-established 
limits (screening criteria). 

7.7 Automated Step 3 flags records with either minimal or inordinately large 
changes in the various met parameters from hour to hour. 

7.8 Using professional judgment and experience, the data reviewer must examine 
the results of Steps 2 and 3 and accept or reject the data.  Rejected data are 
manually coded with the appropriate qualifier. 

7.9 After automated results have been evaluated and accepted, the reviewer must 
verify the overall quality of the dataset by examining field notes, audit results, and 
any other pertinent documentation. 

7.10 Records/data deemed invalid must be manually coded by the reviewer.  
Qualifiers can be inserted at the field level (i.e. for a particular parameter in a record), 
or at the record level (i.e. all parameters recorded during the period). 
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7.11 Additional checks of the data qualifying/invalidation process occur when report 
products are generated.  Irregularities in meteorological summaries, wind roses, and 
other summary products may lead to a re-examination of the data 

8.0 Records Management 

8.1 Data transmittal can occur along a variety of routes, and a particular network 
may use more than one route.  Example routes include: 

 

 

 

 

 

8.2 Upon receipt of data at IML offices, an entry is made into a hard-copy or 
electronic log.  Date of receipt, data-range received, date data is QC’d, and any 
additional notes are recorded. 

8.3 Raw data are archived electronically in their original format on the IML network.  
The network has automated data back-up and recovery functions to prevent data 
loss. 

8.4 Raw data contain a client-specific ID number recognized by the processing 
database.  Raw and processed data for each client are stored separately from that of 
other clients. 

8.5 A common processing database is used by all reviewers in Air Science.  This 
common interface links to the client-specific database and tables needed by the data 
reviewer to import, process, and report specific data. 

9.0 References 

9.1 Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
IV.  Meteorological Measurements Version 2.0 (Final)

9.2 

; EPA/454/B-08-002; March 
2008; U.S. Environmental Protection Agency 

Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
V.  Precipitation Measurement Systems

9.3 

; EPA/600/R-94/038e; April 1994; U.S. 
Environmental Protection Agency 

On-Site Meteorological Program Guidance for Regulatory Modeling 
Applications

9.4 

; EPA-450/4-87-013; June, 1987; U.S. Environmental Protection Agency 

Ambient Monitoring Guidelines for Prevention of Significant Deterioration 
(PSD); EPA-450/4-87-007; May, 1987; U.S. Environmental Protection Agency 

Datalogger → storage module → Air Science PC (direct connect) 
 
Datalogger → field laptop→ office PC→ Air Science PC (disc, e-mail) 
 
Datalogger → Air Science PC (phone or radio telemetry) 
 
Datalogger → Client PC (direct connect, telemetry, etc.) → Air Science PC 
(disc, e-mail) 
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10.0 Attachments 

10.1 Meteorological data processing log and checklist 

Station:         
     Database  

Date   Dates 
Field 
Activities/ Complete Data Imported? QC'd? Validated?  

Rec'd Recorded Audits? YTD? Archived?           Notes 
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10.2 Meteorological data qualifiers 

AIRS Numeric AQS Alpha Description 
 

0 0 Valid Record 

9967 AA Sample Pressure Out of Limits - 9967 - AA 

9968 AB Technician Unavailable - 9968 - AB 

9969 AC Construction/Repairs in Area - 9969 - AC 

9970 AD Shelter Storm Damage - 9970 - AD 

9971 AE Shelter Temperature Out of Limits - 9971 - AE 

9972 AF Scheduled But Not Collected - 9972 - AF 

9975 AI Insufficient Data (Can't Calculate) - 9975 - AI 

9978 AL Voided by Operator - 9978 - AL 

9979 AM Miscellaneous Void - 9979 - AM 

9980 AN Machine Malfunction - 9980 - AN 

9981 AO Bad Weather - 9981 - AO 

9982 AP Vandalism - 9982 - AP 

9983 AQ Collection Error - 9983 - AQ 

9984 AR Lab Error - 9984 - AR 

9985 AS Poor Quality Assurance Results - 9985 - AS 

9986 AT Calibration - 9986 - AT 

9987 AU Monitoring Waived - 9987 - AU 

9988 AV Power Failure (Powr) - 9988 - AV 

9989 AW Wildlife Damage - 9989 - AW 

9992 AZ QC Audit (Audit) - 9992 - AZ 

9993 BA Maintenance/Routine Repairs - 9993 - BA 

9994 BB Unable to Reach Site - 9994 - BB 

9995 BC Multi-Point Calibration - 9995 - BC 

9996 BD Auto Calibration - 9996 - BD 

9997 BE Building/Site Repair - 9997 - BE 
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10.3 Meteorological screening and acceptance criteria 

Variable             Screening Criteria: Flag data if the 
Wind Speed          - is less than zero or greater than 25 m/s (56 mph)                    

value 

 - does not vary by more than 0.1 m/s (0.2 mph) for 3 consecutive hours 

 - does not vary by more than 0.5 m/s (1.1 mph) for 12 consecutive hours 

Wind Direction       - is less than zero or greater than 360 degrees 

 - does not vary by more than 1 degree for more than 3 consecutive hours 

 - does not vary by more than 10 degrees for 18 consecutive hours  

Temperature         - is greater than the local record high 

 - is less than the local record low 

 (The above limits could be applied on a monthly basis.) 

 - is greater than a 5° C change from the previous hour 

 - does not vary by more than 0.5° C for 12 consecutive hours 

Temperature          - is greater than 0.1° C/m during the daytime 

Difference         - is less than – 0.1° C/m during the night time 

 - is greater than 5.0° C or less than -3.0° C 

Dew Point Temp.   - is greater than the ambient temperature for the given time period    

 - is greater than a 5° C change from the previous hour 

 - does not vary by more than 0.5° C for 12 consecutive hours 

 - equals the ambient temperature for 12 consecutive hours 

Precipitation       - is greater than 25 mm (1 inch) in one hour          

 - is greater than 100 mm (4 inches) in 24 hours    

 - is less than 50 mm (2 inches) in three months  

 (The above values can be adjusted based on local climate.) 

Pressure            - is greater than 1060 mb (sea level) 

 - is less than 940 mb (sea level) 

 (The above values should be adjusted for elevations other than sea level.) 

 - changes by more than 6 mb in three hours 

Radiation           - is greater than zero at night 

 - is greater than the maximum possible for the date and latitude 
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Standard Operating Procedure for 
Meteorological Monitoring Station Inspection 

 
1.0 Scope and Application 

1.1 Accurate meteorological measurements are critical to interpretation of ambient 
air pollution data.  Proper operation must be assessed on a periodic basis. 

1.2 The objective of this procedure is to inspect operations of the meteorological 
sensors and recording device, and conduct repairs as needed.  

1.3 This procedure applies to meteorological monitoring stations that measure 
ambient air temperature, wind speed, and wind direction. 

2.0 Summary of Method 

2.1 Meteorological measurement sensors are inspected for proper operation, 
physical condition, and reasonableness. 

3.0 Health and Safety Warnings 

3.1 General safety precautions related to electrical hazards must be observed at all 
times when working with electronic equipment.  Electrical receptacles and equipment 
must be properly grounded.  Use caution when servicing or operating electrical 
equipment in wet conditions. 

3.2 General precautions for working with heavy equipment and electro-mechanical 
equipment should be taken. 

3.3 Meteorological towers present a serious physical hazard.  Great care must be 
taken when lower, raising, or climbing towers. 

4.0 Cautions 

4.1 Damage to the instrument may result if caution is not taken to properly install 
and maintain the device.  Follow the manufacturer's instructions for maintenance of 
all equipment and for safe, secure installation.   

5.0 Personnel Qualifications 

5.1 Persons performing this SOP must be familiar with the operation of 
environmental measurement instrumentation. 

5.2 Instrumentation skills are necessary for interacting with the data acquisition 
system. 

5.3 Familiarity with electronic and mechanical test equipment is required. 
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6.0 Equipment 

6.1 Meteorological monitoring station log book 

6.2 Time piece 

6.3 Miscellaneous tools 

7.0 Procedure 

7.1 Register visit on the meteorological monitoring station log book, noting location, 
technician, date and time in STANDARD TIME (data acquisition system is not 
changed for daylight savings time).  Verify that the data acquisition clock is accurate. 

7.2 Visibly check each sensor for proper operation, lower tower if necessary. 

7.3 Compare the datalogger's meteorological parameter outputs with your own 
assessment of the ambient weather conditions.  Note any anomalies on the log book.  
Conduct any repairs or replacements if necessary.   

7.4 Record concluding time of visit on field data sheet, noting any repairs or 
changes 

8.0 References 

8.1 Quality Assurance Handbook for Air Pollution Measurement Systems:  Volume 
IV.  Meteorological Measurements Version 2.0 (Final); EPA/454/B-08-002; March 
2008; U.S. Environmental Protection Agency 
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APPENDIX 2.5-E 
 

Statistical Methodology for Assessing 
Representativeness of Wind Data



 
In this study, IML Air Science presents a methodology for assessing the degree to 
which the distribution of wind direction frequencies from one year of monitoring at a 
particular location represents the long-term wind direction distribution at that same 
location. The study considers four sites, some having generated more than 20 years of 
hourly meteorological data. The Dry Fork Mine and Buckskin Mine met stations are 
located near the Gillette Airport site in the northern Powder River Basin (PRB). The 
Antelope Mine met station is located in the southern PRB.  

 
To balance the need for sufficiently large sample sizes with the need to minimize the 
artifacts of discrete classification, wind directions were divided into 36 sectors of 10º 
each (0º represents true North). Figure 1 compares 20 years of hourly wind direction 
data split into 90 sectors with the same data distributed among 36 sectors. It shows the 
latter to be a suitable representation without imparting the granular quality exhibited by 
the 90-sector distribution. 
 

Figure 1 – Antelope 1990-2009 

Antelope 20-Yr Wind Direction Frequency Distribution: Effect of Resolution
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Hourly wind directions were compiled from the Dry Fork Mine for the 15-year period 
from 1/1/1995 through 12/31/2009. Figure 2 shows the distribution of annual wind 
direction frequencies by sector, in the form of a box plot. The boxes represent 
frequencies from the 25th percentile to the 75th percentile. The lines represent the entire 
range of frequencies (excepting outliers), while the asterisks represent outliers. 

Dry Fork 15 -Year Wind Direction Distribution 

 
Figure 2 – Dry Fork 1995-2009 
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Figure 3 presents the Dry Fork 15-year wind direction frequency distribution in the form 
of a band of frequencies for each direction sector. This band ranges from one standard 
deviation below the 15-year mean frequency to one standard deviation above the mean 
frequency. Superimposed on this statistical plot is the 2010 actual direction frequency 
distribution. Figure 3 shows that nearly all of the 2010 frequencies fall within the 15-year 
band. This is not surprising, since the probability that the direction frequency for any 
given sector and year will fall within one standard deviation of the long-term mean is 
68% (assuming normally distributed data).  

Dry Fork Year 2010 Compared to Long-Term Frequency Distribution 
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Figure 3 – Dry Fork 1995-2010 

Dry Fork Wind Direction Frequency: 1995-2009 1-Sigma Frequency 
Band vs 2010
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More significant than the adherence of one year to the 15-year frequency band is the 
width and shape of the band itself, which might be regarded as the “signature” for a 
given site. The narrower and more contoured the frequency band, the more distinctive 
the signature. It will be shown below that even a slight spatial difference between two 
monitoring stations can alter this signature significantly. 
 

A series of hypothesis tests represents one approach to quantifying the goodness of fit 
between a one-year wind direction distribution and the long-term distribution. For the 
Dry Fork Mine example, the one-year direction frequency for each sector can be 
compared to the set of direction frequencies available from the previous 15 years (long-
term). The null hypotheses are that the one-year frequencies do not belong to the long-
term or “population” frequencies. Statistically, this can be accomplished through a one-
sample t-test for each of the 36 sectors. Each t-test yields a p-value which predicts the 
probability of wrongly asserting a statistical difference between the one-year direction 
frequency and the long term frequency. Two such tests on the Dry Fork Mine data are 
shown below for the direction sectors centered on 5º and 15º respectively. 

Hypothesis Testing 
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Test of mu = 0.0162367 vs not = 0.0162367 
Variable   N      Mean     StDev   SE Mean         95% CI            T      P 
5º         15  0.021532  0.004133  0.001067  (0.019243, 0.023821)  4.96  0.000 
Test of mu = 0.020063 vs not = 0.020063 
Variable   N      Mean     StDev   SE Mean         95% CI             T      P 
15º       15  0.019560  0.003950  0.001020  (0.017372, 0.021747)  -0.49  0.629 

 
At 5º the one-year (2010) frequency of 0.0162367 falls below the 95% confidence 
interval (CI) for the long-term mean frequency (0.019243 to 0.023821). A p-value of 
0.000 confirms this point to be decidedly outside the CI. One might conclude (with 95% 
confidence) that 2010 was an atypical year for the direction sector centered on 5º. 
Conversely, the 15º test shows the 2010 frequency to be well within the 95% confidence 
interval for the long-term mean. A p-value of 0.629 indicates one cannot conclude any 
difference between the 2010 and long-term frequencies. 
 
The t-test could be repeated for each of the 36 sectors, with some directions showing 
no statistical difference and others showing a slight difference. Figure 4 presents the 
results of a more efficient method, graphing the 95% confidence interval of frequencies 
as a function of wind direction. The confidence interval is calculated from the standard 
error of the mean frequency for each sector, and the two-tail t-value at 95% confidence. 
The 2010 frequency distribution is also shown on Figure 4. 
 

Figure 4 – Dry Fork 1995-2010 

Dry Fork Wind Direction Frequency: 1995-2009 Avg vs 2010
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Roughly half of the 36 sectors used to produce Figure 4 show a slight departure of the 
2010 frequency from the 95% confidence interval (CI) obtained from the previous 
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15 years. This result indicates that the occurrence of winds from half of the sectors in 
2010 is not significantly different than the long-term occurrence. Moreover, among the 
sectors failing to meet this standard, the average departure from the 95% CI is only 
11.5% of the mean frequency. The time-weighted average of all such departures is a 
mere 5% of the mean frequency (5 hours out of every 100 hours). Such minor 
deviations from the long-term pattern, illustrated in Figure 4, tend to confirm the concept 
of a site signature discussed above. 
 

To corroborate the test results from Dry Fork Mine data, a similar study was conducted 
for the Buckskin Mine. Figure 5 graphs the results, which show a significant departure of 
annual frequencies in 2009 and 2010 from the 95% CI of long-term (20-year) mean 
frequencies. This result would tend to refute the applicability of a site signature to the 
Buckskin Mine. Further investigation, however, revealed that Buckskin moved the 
meteorological station approximately three miles to the northeast in mid-2008.  

Influence of Meteorological Station Location 

 
Figure 5 – Buckskin 1990-2010 

Buckskin Wind Direction Frequency: 20-Yr vs 2009, 2010
(meteorological tower moved 3 miles mid-2008)
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Differences in elevation and terrain between the two sites may account for the change 
in wind direction patterns (note the similarity between 2009 and 2010 data sets, both of 
which were collected at the new location). 
 
In order to test this theory, the effect of the met station move was eliminated by shifting 
the period of analysis back from 1990-2010 to 1986-2007. Figure 6 presents the revised 
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results, with years 2006 and 2007 graphed against the 95% CI for long-term mean 
direction frequencies. In this case, the confidence interval was developed using data 
from 1986 through 2005. 
 

Figure 6 – Buckskin 1986-2007 

Buckskin Wind Direction Frequency: 1986-2005 Avg vs 2006, 2007
(before meteorological tower move)
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Figure 6 reflects only data collected at the original met station site. It shows a much 
stronger parallel between short-term and long-term data than Figure 5, which includes 
both sites. Although the departures from the CI are more pronounced for Buckskin than 
for Dry Fork (Figure 4), a site signature is certainly more apparent in Figure 6 than in 
Figure 5. It can be seen that the departures from the CI in Figure 6 actually accentuate 
that signature. 
 

Hypothesis testing does not yield a single quantitative measure of how well one data set 
represents, or fits another. To overcome this limitation, a linear regression analysis was 
performed on 36 data pairs – each pair containing one value from the Dry Fork 15-year 
frequency distribution and one from the Dry Fork one-year (2010) distribution. With an 
R2 value of 92.5%, the one-year frequency is a good predictor of the 20-year average 
frequency for any given sector (or vice versa). One interpretation of this result is that 
92.5% of the variance in wind frequency between short and long-term data can be 
explained or predicted by knowing the direction sector (note that each data pair 
represents a specific sector). The other 7.5% of the frequency variance must be 
attributed to random differences in wind direction from year to year. 

Regression Analysis 
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Dry Fork Regression Analysis: (15-Yr Freq) versus (1-Yr Freq)  
 
The regression equation is 
(15-Yr Freq) = 0.00201 + 0.928 (1-Yr Freq) 
 
Predictor        Coef   SE Coef      T      P 
Constant     0.002010  0.001494   1.35  0.187 
(1-Yr Freq)   0.92763   0.04531  20.47  0.000 
 
S = 0.00482587   R-Sq = 92.5%   R-Sq(adj) = 92.3% 
 
Analysis of Variance 
 
Source          DF         SS         MS       F      P 
Regression       1  0.0097620  0.0097620  419.17  0.000 
Residual Error  34  0.0007918  0.0000233 
Total           35  0.0105539 
 

Figure 7 graphs these data pairs along with the straight line fit and confirms the R2 
value of 92.5%. In the fitted line equation, an intercept of 0 and a slope of 1 would 
indicate exact linear correlation. The actual, least-squares intercept of 0.00201 and 
slope of 0.9276 only approach this condition. 
 

Figure 7 – Dry Fork 1995-2010 
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The linear correlation method shows 2010 to be representative of the long term at Dry 
Fork Mine. At Buckskin, where the met station was moved in 2008, one might expect a 
much weaker correlation between 2010 data and 1990-2009 data. Indeed that is the 
case, as shown below. 
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Buckskin Regression Analysis: (1-Yr Freq) versus (20-Yr Freq)  
The regression equation is 
(1-Yr Freq) = 0.00385 + 0.863 (20-Yr Freq) 
 
Predictor         Coef   SE Coef     T      P 
Constant      0.003851  0.003274  1.18  0.244 
(20-Yr Freq)    0.8633    0.1025  8.42  0.000 
 
S = 0.0136094   R-Sq = 50.7%   R-Sq(adj) = 50.0% 
 
Analysis of Variance 
 
Source          DF        SS        MS      F      P 
Regression       1  0.013138  0.013138  70.94  0.000 
Residual Error  69  0.012780  0.000185 
Total           70  0.025918 

 
An R2 value of 50% indicates very weak correlation between 1990-2009 data and 2010 
data. Figure 8 illustrates this graphically. 
 

Figure 8 – Buckskin 1990-2010 
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If this analysis is shifted backward in time to avoid data collected after the Buckskin met 
station move, the correlation improves markedly. Comparing wind direction data from 
1986-2005 with either the 2006 or 2007 data sets yields an R2 value of around 87% 
(Figures 9 and 10). 
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Figure 9 – Buckskin 1986-2006 
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Figure 10 – Buckskin 1986-2007 
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Wind direction data from Antelope Mine and the Gillette Airport were considered in an 
attempt to confirm the concept of a site signature and the linear correlation between 
short and long-term data. The wind data from Antelope Mine (southeast of Wright) 
spans a period of 21 years (1990 through 2010). For this site, the long-term average 
was computed from the first 20 years and compared to year 2010. Figure 11 reveals a 
wind direction signature for Antelope that is distinct from either Dry Fork or Buckskin. 

Other Site Signatures 

 
Figure 11 – Antelope 1990-2010 

Antelope Wind Direction Frequency Distribution: Confidence Interval of Mean 
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Figure 12 shows a correlation between short and long-term wind direction frequencies 
at Antelope. The R2 value of 93.4% is nearly the same as that produced by the Dry Fork 
correlation, and denotes a strong relationship (or “fit”) between 2010 and 1990-2009. 
 
Figures 13 and 14 represent a similar analysis of wind data from the Gillette Airport. 
Data from a five-year period (2005 to 2009) were compiled to serve as long-term wind 
direction frequencies and compared to 2010 data. Once again, a site signature is 
apparent in Figure 13. The R2 value of 74.2% signifies a weaker correlation, much of 
which may be explained by poor data resolution. The Gillette Airport wind directions are 
only available in 10º increments, whereas Antelope, Buckskin and Dry Fork instruments 
(all operated by IML Air Science) offer 0.1º precision. 
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Figure 12 – Antelope 1990-2010 
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Figure 13 – Gillette AP 2005-2010 

Gillette AP Wind Direction Frequency: 2005-2009 Avg vs 2010
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Figure 14 – Gillette AP 2005-2010 
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This limited study indicates that at least in the Powder River Basin, the location of a 
wind monitor has greater influence on the distribution of wind directions than does the 
year in which data are collected. If true, this confirms the need for on-site meteorological 
monitoring. It also underscores the need to locate the monitoring tower in conditions 
representative of the anticipated air emission sources. At the same time, it suggests that 
one year of data is generally adequate to establish a site signature within the tolerance 
required to assure valid dispersion modeling and to determine appropriate locations for 
air quality monitoring instruments. Figure 15 shows the site signatures for all four sites 
in this study to be distinct from one another. 

Conclusion 
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Figure 15 – C
om

parative Site Signatures 
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Addendum to Appendix 2.5-E 
Statistical Methodology for Assessing Representativeness of Wind Data 

 
The purpose of Appendix 2.5-E was to illustrate minimal temporal variation in wind 
direction distributions in the Powder River Basin (PRB) of northeastern Wyoming, an 
area similar in topography and climate to the Dewey-Burdock Project site. At the same 
time Appendix 2.5-E showed the spatial variation in PRB wind direction distributions to 
be substantial, even for relatively small geographic displacements. Four sites were 
chosen to demonstrate these trends: 
 

1. Antelope Coal Mine – 20 years of hourly average wind direction analyzed 
2. Buckskin Coal Mine – 20 years of hourly wind direction analyzed 
3. Dry Fork Coal Mine – 15 years of hourly wind direction analyzed 
4. Gillette Airport – 13 years of hourly wind direction analyzed 

The Air Science Division of Inter-Mountain Laboratories operates meteorological 
monitoring stations at the three mines, according to EPA-approved monitoring protocol. 
The Gillette Airport meteorological station is operated by the National Weather Service.  
The most recent full year of monitoring (2010) at these sites was originally chosen to 
represent short-term wind data in Appendix 2.5-E. In order to more closely tie the 
analysis in Appendix 2.5-E to the TR RAI 2.5-1(c) response, the following revised 
analysis replaces year 2010 with the Dewey-Burdock baseline monitoring year of July 
18, 2007 through July 17, 2008. Long-term data for the mine sites remain the same as 
in the original Appendix 2.5-E; eight more years of data were obtained for the Gillette 
Airport. For each linear regression analysis using the baseline monitoring year for the 
short-term wind data source, p-values were documented to provide a degree of 
confidence in the regression results. 
 
The following figures have been revised to reflect the Dewey-Burdock baseline 
monitoring year as the source of short-term wind direction data. In addition, the linear 
regression analyses are graphed with basic statistical parameters (including ANOVA 
and p-value) listed below each graph. As noted in Appendix 2.5-E, poor data resolution 
offered by the NWS may weaken the Gillette wind direction frequency correlation. Also, 
the Buckskin correlation is compromised by the meteorological station move in spring 
2008 (near, but not at the end of the Dewey-Burdock baseline monitoring year). In both 
cases, however, unique site signatures and strong correlations between long-term and 
baseline-year direction frequencies are still apparent. 
 
Results of linear regression analysis are summarized in Table 1. 
 
Table 1 – Long-Term vs. Baseline Year Wind Direction Frequency Regression 
Analysis 
Site Long-Term Data Short-Term Data R2 Coefficient p-value 
Antelope Mine 1990-2009 Jul 2007 - Jul 2008 95.3% 0.000 
Dry Fork Mine 1995-2009 Jul 2007 - Jul 2008 95.7% 0.000 
Buckskin Mine 1986-2005 Jul 2007 - Jul 2008 87.0% 0.000 
Gillette Airport 1999-2011 Jul 2007 - Jul 2008 93.6% 0.000 
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Table 1 demonstrates strong correlation between the 2007-2008 baseline-year wind 
direction frequencies and the longer term at each of these four monitoring sites. All four 
correlations produced a p-value of 0.000 indicating extremely high confidence in the 
correlations. 
 
Appendix 2.5-E showed that for the Buckskin site, moving the meteorological monitoring 
tower a few miles to the north-northeast resulted in a different wind direction signature. 
The correlation between one year (2010) at the new site and 20 years (1990-2009) at 
primarily the old site was very weak, with an R2 value of 50%. To further illustrate the 
spatial sensitivity of wind direction frequency distributions this addendum compares 
data from the baseline monitoring year at Buckskin and Gillette. The two sites are 
approximately eight miles apart. Figure 16 shows a faint linear relationship. The p-value 
of 0.015 indicates a fairly low probability that the two distributions are completely 
unrelated; however, the R2 value of 17.6% does not justify the conclusion that a linear 
correlation exists. Thus, wind directions for the same time period are distributed 
differently between these two sites despite their close proximity. 
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Figure 3 Revised – Dry Fork 1995-2009 95% Confidence Interval 
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 Figure 4 Revised – Dry Fork 1995-2009 One Standard Deviation Band 
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Figure 6 Revised – Buckskin 1986-2005 95% Confidence Interval 
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Figure 7 Revised – Dry Fork Regression Analysis 
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From MINITAB: The regression equation is: 
 
15-Year Direction Frequency = - 0.00065 + 1.02 Base-Year Direction Frequency 
 
S = 0.00366230   R2 = 95.7%   R2 (adj.) = 95.6% 
 
Analysis of Variance 
 
Source DF SS MS F P 
Regression 1 0.010098 0.010098 752.87 0.000 
Residual Error 34 0.000456 0.000013 
Total 35 0.010554 
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Figure 8 Revised – Buckskin Regression Analysis 
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From MINITAB: The regression equation is: 
 
20-Year Direction Frequency = 0.00762 + 0.726 Base-Year Direction Frequency 
 
S = 0.00521403   R2 = 87.0%   R2 (adj.) = 86.6% 
 
Analysis of Variance 
 
Source DF SS MS F P 
Regression 1 0.0062003 0.0062003 228.07 0.000 
Residual Error 34 0.0009243 0.0000272 
Total 35 0.0071247 
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Figure 11 Revised – Antelope 1990-2009 95% Confidence Interval 
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Figure 12 Revised – Antelope Regression Analysis 
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From MINITAB: The regression equation is: 
 
20-Year Direction Frequency = 0.00610 + 0.837 Base-Year Direction Frequency 
 
S = 0.00632643   R2 = 95.3%   R2 (adj.) = 95.2% 
 
Analysis of Variance 
 
Source DF SS MS F P 
Regression 1 0.039455 0.039455 985.80 0.000 
Residual Error 49 0.001961 0.000040 
Total 50 0.041417 

Dewey-Burdock TR 
June 2012

 
2.5-E-24

Addendum to 
Appendix 2.5-E



Figure 13 Revised – Gillette 1999-2011 95% Confidence Interval 
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Figure 14 Revised – Gillette Regression Analysis 
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From MINITAB: The regression equation is: 
 
13-Year Direction Frequency = 0.00299 + 0.892 Base-Year Direction Frequency 
 
S = 0.00488041   R2 = 93.6%   R2 (adj.) = 93.4% 
 
Analysis of Variance 
 
Source DF SS MS F P 
Regression 1 0.011813 0.011813 495.94 0.000 
Residual Error 34 0.000810 0.000024 
Total 35 0.012622 
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Figure 15 R
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Figure 16 – Baseline-Year Wind Direction Frequency Correlation: Gillette vs. 
Buckskin 
 

 
 
 
 
From MINITAB: The regression equation is: 
 
Base-Year Gillette Dir. Freq. = 0.01469 + 0.4712 Base-Year Buckskin Dir. Freq. 
 
S = 0.0189546   R2 = 17.6%   R2 (adj.) = 15.2% 
 
Analysis of Variance 
 
Source DF SS MS F P 
Regression 1 0.0026156 0.0026156 7.28 0.011 
Error 34 0.0122154 0.0003593 
Total 35 0.0148310 
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Dewey-Burdock Meteorological Station 
Operation and Maintenance 

 



South Dakota 
l'tJ~~~g\.! nf /\1~1 KU!UI:'":! 1l,:~1 UI'Jkgl·.:al ')\':!~:"ICt..~ 

.,1WJ cor':f.·~ ~)rr[;;;nL'~r:nt!State Universitv 
/ 4.r.n¢.lL.I:-al ;:,rd R.k":>~ sk"'!;l~ 

HII)()km~s .'n 5;(;'Y::~ '·19~1 

April 6, 20 I 1 

Richard Blubaugh 
VP-EH & S Resources Resources 
Powcrtcch (USA) Inc. 

To \V'hom It \.1ay Concern: 

The automated \-veather station al Dewey-Burdock WflS inslalled at the requesl of Po v•• eJtech 
to m<miror atmospheric conditionx in the vicinity as required by the ~RC. The automated 
station is part of the South Dakota A~ltomaled Weather Station "'Jet\\'ork (1'\WDN), one of 40 
stations currently running across the state. 

The station was completely new and fully functioning when installed in 2007. Our Jata 
technician completed two visits after installation to assure stmion was \vorklng according to 

needs. Data trom the stations have a visual QAlQC to compare data to nearby stations. 
Because of the remote nature of the station and remoteness of the location ['or basic access to 
the station and because of the distance from our home data center in ~astern South Dakota 
(Brookings) we only make annual visits to stations for annua/maintenance, Addition trips 
occur as needed dHring other times of the year. 

We therefore utilize comparisons of data 10 nearby stations with the ongoing data collection 
to determine the data quality_ We found no isstl~s that requil"ed special vj!;ilS during the time 
in question. 

Sincerely, 

u_ U_~~ 
Or. Dennis T odey 
South Dakota State Climatologisl 
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