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0700 20 51 2 8803(M); 180-200ft d-not 1119330.5 | 448886.2
Chuck & Vicki |7211 Trevett 307-265- Tatum inhabitabl
Tumbull Ln. Casper wy 82604 16-Aug-10| Chuck Tumbull |2335(H) Hiavacek Well livestock active old well il i e
follow
Chuck307- REA
0701 20 51 2 §§§a(w: off: do not] 180-200ft ‘ ) g?m:l':e 1119336.8 | 447762.1
Chuck & Vicki (7211 Trevett 307-265- Tatum use weli; from
Tumbull Ln. Casper wY 82604 16-Aug-10{Marsland _ [Chuck Tumbuli [2335(H) Hlavacek (Well livestock okd well ible i house
(W) 374
Chuck307- - mile from
0702 29 51 2 ggéS(M), 180-200ft ?:Il‘;s:well 1116343.1 | 446281.0
Chuck & Vicki |7211 Trevett . 307-265- Tatum ’ . traveled road, on hilt
Tumbull Ln. Casper WY 82604 16-Aug-10|Marsland _ |Chuck Tumbull {2335(H) Hiavacek Well fivestock active old well i ig i trail by trees
308-430-
1817(M);
0703 29 50 30 Pat and Teri 308-é65)< Tatum - drill date- 280ft 120ft - - 1128170.1 | 4281423
Furman 3142 River Rd NE 69354 23-Aug-10) Pat Furman - {2731(H) Hlavacek Well - k active 10gpm old ible” - steel
308-430- .
0704 29 50 30 good ;ggﬁ(:’!)-‘ Tatum 1127118.2 | 428075.3
Pat Furman _ |3142 River Rd. NE 69354 23-Aug-10| Pat Furman 2731(H} Hlavacek Well livestock active pvc
- 308-430-
- 1817(M);
0705 29 50 20 308-665- Tatum Panhandle faity 113691.0 | 429745.1
Pat Furman _ |3142 River Rd. NE 69354 23-Aug-10| Pat Furman 2731(H) Hilavacek Well livestock active Windmill Drilling shallow
308-430-
0706 A004714 29 51 25 ;g;?éz‘;_ Tatum . 1122016.7 | 4277257
Pat Furman _ |3142 River Rd. NE 69354 23-Aug-10| Pat Furman 2731(H) Hiavacek Well I k active solar sul
308-430-
Q707 29 51 24 ;g:;?a(glj). Tatum 1122999.9 | 431894.5
Pat Furman 13142 River Rd |Marsland NE 68354 23-Aug-10|Marsland  |Pat Furman 2731(H) Hiavacek Well livestock active Windmill
308-430- -
0708 30 51 24 . ;g;?égs)_' Tatum 1123856.7 | 4654390.8
Pat Furman  |3142 River Rd. NE 69354 23-Aug-10|Marsland  {Pat Fuman 2731(H) Hlavacek Well livestock . |active
308-430-
0708 30 50 18 ;g;’é?g— Tatum 1127322.8 | 468166.0
) Pat Furman {3142 River Rd. NE 69354 23-Aug-10| Pat Furman 2731(H) Hlavacek Welt [} k active
308-430- -
1817(M); )
0710 30 51 13 308-665- Tatum . . 1125293.1 | 468311.7
Pat Furman 13142 River Rd. NE 69354 23-Aug-10|Marsland _ {Pat Furman 2731(H) Hlavacek Well i active Windmill
308-430-
o711 30 50 30 B ;ggégs): Tatum 1129643.0 | 4583145
Pat Furman {3142 River Rd. NE 69354 23-Aug-10|Marsland  |Pat Fuman 2731(H) Hlavacek Welt i active Windmil
308-430-
1817(M);
0712 30 50 ) 30 - 308-665- Tatum 1130223.6 | 460507.4
Pat Furman {3142 River Rd. NE 69354 23-Aug-10] Pat Furman 2731(H) Hlavacek (Well i active . Windmilt
308-430-
1817(M);
0713 30 50 19 308-665- Tatum 1130589.8 { 463714.3
Pat Furman  [3142 River Rd. NE 68354 23-Aug-10{M: d _ {Pat Furman 2731(H) Hilavacek (Well livestock active Windmill
308-665-
0714 29 51 24 112 Squaw igg-S(H),SO& Tatum 135ft 55-60ft 1121088.7 | 431237.4
Tom Watters  [Mound Rd. Aarsl NE 69354 24-Aug- Tom Watters 5333(M) Hlavacek Well K active il stee! i
308-665-
2303({H); 308 . slits cut in
0715 G0014178 29 51 24 112 Squaw - 430- Tatum 135 55-60 01-Jan-56 casing for 1121114.7 | 430153.0
) Tom Watters  |Mound Rd. L NE 60354 24-Aug- Tom Walters 5333(M) Hiavacek Well Agri active pivot il steel screen
308-665-
2303(H) 3084 . slits cut in
0715 G0014178 29 51 24 112 Squaw 430- Tatum 135 55-60 0t-Jan-56 casing for 11211147 | 430153.0
Tom Watters |Mound Rd. Marsland NE 69354 24-Aug-  Tom Walters 5333(M) Hlavacek Well Agri active 200 il steel screen
308-665-
2303(H) 308- slils cut in
0716 GOO1417A 29 51 24 112 Squaw ) 430- Tatum . 135 55-60 01-Jan-55 casing for 1120822.4 | 430022.8
) Tom Watters |Mound Rd. Marsland NE 69354 24-Aug-10) Tom Walters 5333(M) Hiavacek Well i active 350 Turbine pump steel screen
308-665- pve slid
y A 2303(H) 308 R . inside old purchased
0717 29 51 26 . 112 Squaw 430- Tatum 160 . steel 1119281.0 | 4271212 from Card
Tom Watters  [Mound Rd. NE 69354 24-Aug-10| Tom Walters 5333(M) Hlavacek Well i active il pvc & steel |casing Wilkins
old
. - abandone
0718 29 51 34 - 308-665- . d 11116141 | 422509.8
2303(H) 308 . homestea
430- Tatum d, through across
June Winget  [808 2nd Street |Crawford NE 69330 24-Aug-10jMarsland | Tom Walters 5333(M) Hlavacek Well livestock active il steel tracks
" - 308-665-
- 2303(H) 308 drilled
0719 29 51 13 112 Squaw 430- Tatum 160 01-Jan-60 before 1122515.2 | 440218.3
Tom Walters |Mound Rd. NE 69354 24-Aug- Tom Walters 5333(M) Hlavacek Well livestock active il steel 1962
CBO
drillers
0720 20 51 12 85-225 | Brule/Arikaree . Zgg’ae(ff) 208 pond ofF | 1125236.0 | 4403414
112 Squaw 430- Tatum drillers R . . Hollibaug
h Rd.

Tom Walters |Mound Rd. NE 69354 24-Aug-10|Marsland Tom Walters 5333(M) Hlavacek Well Other active pond
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drillers
308-665- pond; off
0721 29 51 12 2303(H) 308 Squaw 112014.8 | 440485.1
112 Squaw 430- Tatum drillers Mound
Tom Walters [Mound Rd. Marsland NE 68354 24-Aug- Tom Walters 5333(M) Hiavacek Well Other active pond . Rd.
308-665-
2303(H) 308 follow
0722 20 51 12 112 Squaw 430_( Tatum 160 REA 1124745.2 | 442385.0
Tom Walters [Mound Rd. NE 69354 24-Aug- Tom Walters 5333(M) Hiavacek Well fivestock active i poles
) Wellings
. 308-665- Rental, Bonnie
0723 G100831 29 51 11 . 180-220 2303(H) 3084 220 150 19-May-89 180 9 well is 1119554.2 | 440690.5 {Chapman
) . Bonnie 1808 Oxford 430- Tatum ic/i behind #307-632-
Cl Dr. Cli WY 82001 _24-Aug- Tom Walters 5333(M) Hlavacek Well k - |active 10 i Chubb pvc house 3269
Wellings
308-665- Rental, do Bonnie
0724 29 51 11 . 2303(H) 308 not use 1118753.9 | 440732.5 |Chapman
Bonnie 1808 Oxford 430~ Tatum ic/live weli by #307-632-
Chapman Dr. Cheyenne  [WY 82001 24-Aug-10|Marsland _ |Tom Walters 5333(M) Hlavacek Well L3 inactive corral 3268
308-665- [Bonnie ;
0725 | G094856 20 50 ©7 | 180-240 Bonnie 4808 Oxford i igf‘”’ 308 atum 240 139 [0t-Jano7| 240 1 ,%"gf_ oag.| 11262663 | 4422749
Chapman Dr. Cheyenne WY 82001 24-Aug-10/Marstand _ |Tom Walters 5333(M) Hlavacek well livestock active 3 Windmifl Nelson pvc 3269
308-665- Bonne
- 2303(H) 308+ d-old oil . ‘Chapman
0726 2 51 12 Bonnie 1808 Oxford - e Tatum 300 | 7080 . test well, . oor.632-
Chapman Dr. Cheyenne  [WY 82001 24-Aug-10]Marsland  jTom Walters 5333(M) Hiavacek (Well inactive caved in 3268
308-665- N Natural
20 51 10 2303(H) 3084 . Springs,
Bonnie 1808 Oxford 430- Tatum full since
Chapman Dr. Cheyenne (WY 82001 24-Aug-10jMarsland _ {Tom Walters 5333(M) Hlavacek Spring livestock 1934
308-665-
2303(H) 3084 pvc inside
0727 29 51 1 430- Tatum 180 submersiblefWind steel 1122822.4 V446626.1
June Winget  |808 2nd Street {Crawford NE 69339 24-Aug-10|Marsland  |Tom Walters 5333(M) Hlavacek (Well livestock active mill pvcisteel casing
308-665-
0728 | (G0B8O70 29 51 1 180-260 Gerladine ;zir‘gﬁlsilllage iggs(H) 308 Tatum 260 112 01-Jan-96 200 1 - 1121872.0 | 450812.2
Alloway Rd. Casper WY 82601 24-Aug- Aarsl Tom Walters 5333(M) Hiavacek Well {livestock active 10 i Nelson pvc
. ieased by
Tom
. . Walters,
0729 29 50 6 180 01-Jan-60 spoke 1128117.7 | 4458021
with
Dewayne 1343 Canyon Dewayne 308-432- Tatum Walters well on 8-24 -
Holli Or. Chadron NE 69337 10-Nov-10{Marsland __ {Holli 6833 Hiavacek Well i s active 10-15 Windmill about 10
0730 29 50 7 Marsland 1126008.5 | 442756.2
- 308-665- house [Bonne
2303(H); - used for old Cal Chapman
0730 20 50 7 Bonnie 1808 Oxford 308-430-  [Tatum . vacation | 1126008.5 | 4427562 | augn |#307-632-
Chapman Dr. - _|Cheyenne [WY 82001 24-Aug- land  |Tom Walters 5333(M) Hiavacek Well Domestic active . i home place 3268
307-237- leased to
- 499 West 8377(H); ) . Patti
0731 G090120 29 50 18 120-180 Geraldine Shore Village Geraldine 307-259- Tatum 180 106 01-Jan-96 147 1 Hollibaug 1125370.9 | 438301.7
Alloway Rd Casper wYy 82601 24-Aug- Alloway 0457(M) Hiavacek Well I active 3 i Nelson pvc h
Dewayne 1343 Canyon Dewayne 308-432- Tatum
0732 | G043858 20 50 7 Hollibaugh | Chadron  |NE 60337 10-Nov-10|Marsland _[Holli 6833 Hiavacek | Well i active’  |1300 260 78 |0dan74] M & lturbine pump 11306607 | 436970.7
308-665-
0733 29 51 13 2731H); 11242054 | 435560.2
308-430- Tatum . . "
Pat Fuman  |3142 River Rd, NE 60354 23-Aug-10| Pat Furman 1817(M) Hlavacek Well i active Windmill
308-665-
499 West 2303(HY;
0734 G094138 30 50 31 240-300 Geraldine Shore Village 308-430- Tatum 300 1 01-Jan-98 300 9 1126994.5 | 453703.9
Alloway Rd. Casper wYy 82601 24-Aug-10iMarsland | Tom Walters 5333(M) Hilavacek Well livestock cylinder pump Nelson pve
welt
registered ground
0735 G148049 30 50 31 355-375 375 210 01-Jan-07 375 9 in Patti 1127652.4 | 450927.5 |owned by
Patti 971 Squaw Dewayne 308-432- Tatum Hollibaug Dewayne
Hollibaugh Mound Rd Crawford NE 69339 01-Sep-10{Marsland __ jHollil 6833 Hlavacek i k active Prosser  Ipvc hs name; Holfibaugh
Tomahawk
0736 G068634 29 50 17 Ranch & 308-665- Tatum . 200 115 01-Jan-68 200 8 1133618.8 | 438066.8
Cattle Co. 3211 River Rd. |Marsland NE 69354 05-Nov-1 Greg Oetken 2520 Hlavacek Well Agri active 900
Tomahawk .
0737 G068635 29 50 17 Ranch & 308-665- Tatum 340 110 01-Jan-73 340 8 1134975.2 | 437990.2
Cattle Co. 3211 River Rd. NE 69354 05-Nov-10(N Greg Oetken 2520 Hlavacek Wel i inactive {1200 -
tand
owned by
June ’ well
0738 G097537 29 51 26 240-260 308-665- 260 178 01-Jan-08 260 9 Winget, | 1115236.8 | 425854.9 |registered
2303(H); leased by in Lonnie
808 W. 2nd 308-430- Tatum Tom Wilkins
June Winget  [Street Crawford NE 69339 24-Aug- Tom Walters 5333(M) Hlavacek Well i active 3 Windmiil Chubb pve Walters; name
Bruce 308-665- Tatum
0738 | G113923 2 50 30 30-60 Troester  [3143 River Rd | NE 69354 08-Nov-10|Marsland _[Bruce Troester |2353 Hiavacek  |we i active |10 60 14 |08-Nov-01 9 i Chubb |pve 11273424 | 4254864
Bruce 308-665- Tatum .
0740 G108894 20 50 30 50-100 Troester 3143 River Rd |Marsland NE 69354 08-Nov-10|Marsland _ |Bruce Troester (2353 Hlavacek Well s active 850 110 8 02-Feb-01 6 Nelson pvc 1127519.8 | 424396.8
house
" well;
o741 G081600 29 50 20 5011730 176, 180 42 01-Jan-94 2 between | 1131600.1 | 425727.9
308-665- Tatum ic/li the two
Greg Oetken 3211 River Rd. NE 69354 05-Nov-10|Marsland  |Greg Oetken {2520 Hiavacek Well k active {20 Chubb pvc houses
Bruce 308-665- Tatum
0742 6086157 20 50 3 40-60 ' |Troester 3143 River Rd. NE 69354 08-Nov-10|Marsland  [Bruce Troester (2353 Hiavacek Wel livestock active 20 60 18 01-Jan-95 2 i Chubb pvc 1126845.0 | 4237714
308-665- Tatum
0743 | G106423 30 51 27 120140 John Manning {1761 River Rd. NE 69354 03-Nov-10|Marsland _ |T.J. Manning _ |5333(M) _ |Hiavacek  |well livestock active 140 70 |05-May-09) 120 9 i Chubb _|pve 1114725.2 | 4614811
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AV A
. 308-665- Tatum windmil'submersib
0744 30 51 2 John Manning | 1761 River Rd. NE 60354 03-Nov- T.J. Manni 5333(M)  |Hiavacek  |well  ° |livestock active 80 30 [Ot-dan70| 80 5 e Chubb  |pve 11179893 | 4500315
308-665- Tatum
0745 30 51 % John Manning |1761 River Rd. NE 69354 03-Nov-10|Marsland _|{T.J. Manni 5333(M)  |Miavacek  |well iivestock active submersible 1116781.9 | 450206.3
308-665- Tatum .
0746 S0 51 %6 John Manning |1761 River Rd. NE 60354 03-Nov-10 T.J. Manni 5333(M)  |Miavacek  |well livestock active Windmill : statg lang | 11211829 | 455178.1
—— 308-665-  [Tatum SubmersibleWind
0747 . 30 51 e Arikaree John Manning {1761 River Rd. NE 60354 03-Nov- .. Manni 5333(M)  [Hiavacek  |well livestock active 225 200 mill 11178992 | 4537838
308-665- Tatum -
0748 2 51 3 John Manning {1761 River Rd. NE 69354 03-Nov-10|Marsland | T.J. Manni 5333(M)  IHlavacek  |well livestock active ibl 1113046.1 | 448630.2
308-665- Tatum B
0749 % 51 34 John Manning |1761 River Rd. NE 69354 03-Nov- T Manning  [5333(M) _ |Hiavacek __|well livestock active Windmill 11127767 | 452017.4
308-665- Tatum .
0750 30 51 34 John Manning |1761 River Rd. NE 69354 03-Nov- T.J. Mannis 5333(M)  Hiavacek _|wel livestock active Windmill 11127104 | 4547531
308-665- Tatum
75 30 51 28 John Manning |1761 River Rd. NE 69354 03-Nov- 1.4. Manni 5333(M)  [Hlavacek |well livestock active Windmill 1105386.1 | 457186.6
0752 20 50 20 308665 |Tatum el 200-300 11323005 | 4264
Bert Oetken [3211 River Rd. [Marstand _ |NE 69354 05-Nov-10|Marst Greg Oetken _[2520 Hiavacek  |Well K active  [10-20 bams 323005 | 426415.9
0753 20 50 28 308-665-  (Tatum omesficll 200-300 by houses| 1130626.6 | 426414.2
Bert Oetken  |3211 River Rd. [Marsland NE 68354 05-Nov-10|\ Greg Oetken 2520 Hlavacek Well k active. |50 il and bam
0754 20 50 20 308-665-  [Tatum 200-300 by houses| 1131539.7 | 425061.1
:  |Bert Oetken [3211 RiverRd. NE . {69354 05-Nov-10] Greg Oetken 2520 Hlavacek" (Well n active 10-20 il and bam
0755 29 50 20 : 308-665- | Tatum 200-300 1134050.4 7
Bert Oetken 3211 River Rd. [M NE 69354 05-Nov- Greg Oetken _ [2520 Hlavacek  |Well i . active _ [10-20 i 050.4 | 427607.6
old
0756 20 50 20 308-665-  [Tatum windmill | 200-300 11324629 | 432469.1
Bert Oetken  [3211 River Rd. NE 69354 05-Nov- Greg Oetken 2520 Hlavacek (Well i active fell over Pump Jack
0759 20 50 20 : : 508-665- | Tatum 200-300 11336225 | 4295375
Bert Oetken  |3211 River Rd. NE 68354 05-Nov-- Greg Oetken 2520 Hiavacek Well [ k active 10-20 i - )
308-665- Tatum
0760 2 s | 17 Bert Oetken _|3211 River Rd. NE 69354 05-Nov- Greg Oetken _|2520 Hiavacek  [Wel i active {1000 11351693 | 439343.3
; 308-665- Tatum
0761 2 50 7 Bert Oetken  [3211 RiverRd. |Marsiand __{NE 60354 05-Nov- Greg Oetken _ |2520 Hiavacek  |Well ivestock active  [10-20 11353419 | 439858.8
308-665- Tatum
0762 20 50 16 Bert Oetken _ |3211 River Rd. NE 69354 05-Nov- Greg Oetken  |2520 Hiavacek  |Wel iivestock active  |10-20 200-300 i state lang | 11388603 | 435635.4
. 308-665- Tatum
0763 29 50 16 Bert Oetken 3211 River Rd. NE 69354 05-Nov- Greg Oetken {2520 Hiavacek  |wel i active  |10-20 200-300 i state land | 11405655 | 437331.7
308-666 [Taturm
0764 2 50 2 Bert Oetken  |3211 River Rd. NE 69354 05-Nov- Greg Oetken 2520 Hlavacek Well livestock active 10-20 200-300 Windmill 1140646.2 | 441535.3
308-665- Tatum
0765 2 50 4 Bert Oetken _ |3211 River Rd. NE 69354 05-Nov- Greg Oetken _[2520 Hiavacek  wel 1 active__|10-20 200-300 Windmill 11376110 | 447306.0
308-665- Tatum R
0766 20 50 4 Berl Qetken _ |3211 River Rd. NE 69354 05-Nov-10[M: Greg Oetken _[2520 Hiavacek  [Well fivestock active  |10-20 200-300 i 1138031.7 | 449869.5
not far
0767 29 51 4 . 308-665-  (Tatum 200-300 from 1107246.0 | 448328.8
Bert Oetken  [3211 River Rd. NE 69354 05-Nov-10[Marst Greg Oetken 2520 Hiavacek Well livestock active 10-20 Windmill house
308-665- Tatum pumps house
0768 20 51 4 Bert Oetken  |3211 River Rd. NE 69354 05-Nov- Greg Oetken _|2520 Hiavacek  |wel Domestic active |good 200-300 | 60-120 i well 11070639 | 448333.0
308-665- Tatum
0769 20 51 4 Bert Oetken [3211 River Rd. [Marstand __ [NE 69354 05-Nov-10|Marst Greg Oetken _|2520 Hiavacek | well fivestock active _[10-20 200-300 Windmill - 1105885.9 | 447845.8
308-665- Tatum
0770 2 51 5 Bert Oetken |3211 River Rd. [Marsland __ [NE 69354 05-Nov-10|Mars Greg Oetken 2520 Hiavacek  |well tivestock active [10-20 200-300 Windmill 11026205 | 4477003
308-665- Tatum
orn 2 51 5 Bert Oetken _[3211 River Rd. NE 69354 05-Nov-10| Marsl Greg Oetken 2520 Hiavacek | Wel fivestock active [10-20 200-300 Windmill 11034263 | 4496977
308-665- Tatum
o772 2 1 s Bert Oetken [3211 River Rd. [Marsland _ [NE 69354 05-Nov-10|Marsland__|Greg Oetken 2520 Hiavacek  [Well fivestock active  10-20 200-300 Windmill 11066138 | 442822.8
308-665- Tatum
0773 20 51 i Bert Oetken _ [3211 River Rd. NE 60354 05-Nov-10|Marstand _|Greg Oetken __[2520 Hiavacek  |Well ivestock active_|10-20 200-300 Windmil 1106844.2 | 444555.1
308-665-  [Tatum o
0774 20 1 4 Berl Oetken _[3211 River Rd. NE 60354 05-Nov-1 Greg Oetken 2520 Hiavacek | wel X active __|10-20 200-300 i 1108808.9 | 449934.0
- submersi
0775 | Goesess 30 51 33 308-665-  [Tatum 220 117 |os-Apros| 200 o [submersibleWind ble under | 1108495.3 | 454893.0
Bert Qetken  |3211 River Rd. NE 69354 05-Nov-10[|Marsland  |Greg Oetken 2520 Hiavacek Well livestock active 10 mill Chubb pve windmill
308-665- Tatum
0776 20 51 4 Berl Qetken |3211 River Rd. NE 69354 05-Nov-10|Marstand_|Greg Oetken _|2520 Hiavacek | wel fivestock active _[10-20 200-300 i 11051051 | 4505005
Bruce 308-665- Tatum
0777 20 50 30 ° |Troester 3143 River Rd. {Marsland NE 69354 08-Nov- Bruce Troester |2353 Hlavacek Well i active 10-20 60 ible - - 1127520.1 | 425634.3
Bruce 308-665- Tatum
0778 20 50 30 Troester 3143 River Rd. |\ d NE 69354 08-Nov-1 Bruce Troester |2353 Hlavacek Well Lgarden active 10-20 60 il 11275372 | 426508.6
Bruce 308-665- Tatum
0779 28 51 2 Troester 3143 River Rd. NE 69354 08-Nov-1 Bruce Troester |2353 Hiavacek  |wet livestock active |3 140 Windmil 1131744.1 | 410502.0
Bruce 308-665- Tatum
0780 28 51 " Troester 3143 River Rd. [Marsiand __|NE 69354 08-Nov-1 Bruce Troester |2353 Hiavacek  |wel i actve _|10-20 60 Windmill 11274991 | 4130634
Bruce 308-665- Tatum B .
0781 28 51 2 Troester 3143 River Rd. [Marsland __ |NE 69354 08-Nov-10|Marsland _|Bruce Troester |2353 Hiavacek  |wet livestock active _|10-20 60 Windmill 11263197 | 416522.1
- land
bought
0782 | G134034 20 50 28 100 20 |0t1-Jan60 : Midwest from 11395222 | 4278411
Bruce 308-665- Tatum Fam Chuck .
Troester 3143 River Rd. |Marsland NE 69354 08-Nov-10|Marsland  [Bruce Troester 2353 {Hlavacek Well i active 700 il Service Tumbull
land
. - bought
0783 | G150312 20 50 28 50-70 70 24 |otvanos| 70 o : from 11309160 | 428674.7
. Bruce R 308-665- Tatum Chuck
Troester 3143 River Rd. |Marsland NE 69354 08-Nov-10|Marsland _ [Bruce Troester (2353 Hlavacek Well Domestic active 15 i Chubb pvc Tumbull
useable
but not
being
o784 2 50 27 40-60 used, | 11444516 | 4278705
- . alnd
Bruce 308-665- Tatum bought Chuck
Troester 3143 River Rd. |Marsland NE 69354 08-Nov-10|Marsland  [Bruce Troester (2353 Hlavacek Well livestock inactive {10-20 ‘Windmill from Tumbull
Bruce 308-665- Tatum
0785 (s 51 ! Troester  |3143 River Rd. [Marsiand __|NE 60354 08-Nov-10|Marst Bruce Troester |2353 Hiavacek  |wel p inactive |3 140 Windmill 11318343 | 418463.8
Bruce 308-665- Tatum
0786 2 51 ! Troester 13143 River Rd. [Marsland __[NE 69354 08-Nov-10|Marsland _|Bruce Troester |2353 Hiavacek  |Wel livestock inactive |3 140 Windmil 1131089.0 | 415085.5
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£ z e )
Dewayne 1343 Canyon Dewayne 308-432- Tatum R
0787 20 50 19 Holii Dr. Chadron  |NE 69337 10-Nov- Hoflibaugh 6833 Hiavacek  |wel ivestock inactive |10 130 01-Jan-60 Windmill - pve 1126166.2 | 433408.9
Dewayne 1343 Canyon Dewayne 308-432-  |Tatum
0788 2. 50 18 Hollibaugh _[Dr. Chadron___|NE 69337 10-Nov- Holibaugh 6833 Hiavacek  |wel ' fivestock inactive |10 130-140 01-Jan-40 Windmiti steel 1128858.0 | 4362066
Dewayne 1343 Canyon Dewayne 308-432- Tatum -
o07e0 29 50 8 Holli Dr. Chadon __[NE 60337 10-Nov- Hollibaugh 6833 Hiavacek _|Well livestock active _|10-20 160 windmill pve 11340817 | 442038.2
N Dewayne 1343 Canyon Dewayne 308-432- Tatum
0791 » 50 9 Holli Or. Chadron___|NE 69337 10-Now- Holil 6833 Hiavacek  |Wel livestock active |10-20 160-170 Windmili steel 1137086.2 | 4411918
Dewayne 1343 Canyon Dewayne 308-432- Tatum .
0792 2 S0 5 Hollibaugh __ |Dr. Chadron _|NE 69337 10-Nov- Hollib 6833 Hiavacek  |wel i active |10 180 Windmit steel old well | 1134397.3 | 4454730
R . windmill is
0793 30 50 32 Dewayne 1343 Canyon Dewayne 308-432- Tatum 300 not 1133348.7 | 4513148
Hollibaugh Dr. Chadron NE 69337 10-Nov- Hollil 6833 Hlavacek Well i h active 8-10 Windmill pvc working
) . . well
drilled
between
0784 30 50 31 - 300 1925- 1129656.3 | 453879.2
: 1930,
Dewayne 1343 Canyon Dewayne 308-432- Tatum di house
Holli Or. Chadron NE 69337 10-Nov- Holli h 6833 Hlavacek Well k - active 10-15 i pvc well
: well
drilled in
0795 30 50 31 7 ) N 350 01-Jan-90 '1':90,5 1130072.5 | 4537228
Dewayne 1343 Canyon Dewayne 308-432- Tatum ic/li . house
Hollibaugh Or. Chadron NE 69337 10-Nov-10jMarsland _ |Holli 6833 Hlavacek (Well k - active 10-15 il pve well
3 not in
0796 30 50 31 : 350 01-Jan-80 use, well | 1128914.6 | 4522424
Dewayne 1343 Canyon Dewayne 308-432- Tatum domestic/livestoc R : drilled in
Hollibaugh Dr. Chadron NE 69337 10-Nov-10[Marsland  |Holl 6833 Hlavacek Weil k inactive {15 i pvc the 1980's,
. Between
h Anderson well drilled
0798 30 51 24 200 01-Jan-00 and 1121934.8 | 465639.5 approximat
Melbum 308-432- Tatum . Franey- ely 10 yrs
Franey 780 Perry Dr.  [Chadron NE 69337 11-Nov-10] Marvina Franey |8384 Hiavacek Well {livestock active 10-20 il Chubb pvc share well lago
- ’ 1/4 mile
south of
N Hough Leonard
0799 30 51 24 - . 250 Rd. in 1122179.9 | 4625413 Chubb
Melbum 308-432- Tatum middie of works on
Franey 780 Perry Dr. _ [Chadron NE 69337 11-Nov-10) Marvina Franey {8384 Hlavacek Well livestock active 10-20 Windmilt property, windmil old well
. R } well is Leased by
0800 30 51 13 308-665-  |Tatum over 50 | 1122174.9 | 469011.5 |Travis
: Jim Andi n 101 Linn Street {Crawford NE 693398 12-Nov-10} M: d _|Jim Anderson 12395 Hiavacek Well {livestock active - . Windmill yrs old. And.
B . 308-665- Tatum B
0801 | G116402 30 50 19 Mike Graves 132 Hough Rd. |Crawford  |NE 69339 11-Nov-10|Marstand _ |Mike Graves {1296 Hiavacek  |Wel i active |15 220 0 06-Jul-02 | 220 9 Chubb  |pve 1126978.9 | 4642827
started
out being house and
: . a buildings
0802 30 51 25 . ~ . N . 180-200 80 domestic 1121275.9 | 457656.7 tom down,
1244 W, 308-665- Tatum " well in livestack
Emmett Hale tRd.  {Crawford NE 69339 15-Nov- Emmett Hale 1714 Hlavacek Well livestock aclive 10-20 Wind mill Chubb 1945 eversinc _ |old well
N . drilled
0803 30 51 29 211 E. Belmont 308-665- Tatum . before 1104542.3 | 461686.1
Edward Metz |Rd Crawford NE 6933 14-Jan-11 d Edward Metz 1546 Hlavacek Wel livestock active Windmiil 1984
211 E. Belmont 308-665- Tatum domestic/livestoc g . 1104468.4 | 461701
0804 30 51 29 Edward Meiz |Rd. Crawford  |NE 69339 14-Jan-11|M: d |Edward Metz  |1546 Hiavacek  Iwel K active sep b Chubb by house - 2
flow not
5 20 : shallow 11046405 | 461780.0 |97
0805 30 1 by house, : " jenough to
211 E. Belmont 308-665-  |Tatum - do ot handle
Edward Metz |Rd. Crawford NE 69339 14-Jan-11|Marsland _ |Edward Metz 1546 Hlavacek Well livestock inactive |not good Pump Jack use i
windmill is;
0806 30 51 29 . - broken, 1104273.2 | 461660.7
211 E. Belmont . 308-665- Tatum do not
Edward Metz |Rd. Crawford NE 69339 14-Jan-11{Marsland _[Edward Metz 1546 Hiavacek Well livestock inactive Windmill Chubb use well
David 308-665- Tatum ic/li B . house
0807 30 51 29 Verhage 112 Oetken Rd.|Crawford  |NE 69339 14-Jan-11 David Verhage [2702 Hiavacek  |wel K active  |pumps good 200-220 01-Jan-76 i Chubb  |notcased  |well 11030804 | 458669.3
[Russell [Russell 308-665- Tatum ic/ti 27 years
0808 30 51 20 Fi 114 Oetken Rd.|Crawford _ INE 69339 14-Jan-11 Fi 2756 Hiavacek  |well K active |pumps good ) 160 100} 01-Jan-84 i Chubb__|gaivani old 11040028 | 458507.1
well
drifled
0809 30 51 28 . 300 :’gf:’;e 1109635.8 | 4612439
Adelaide 361 E. Belmont Adelaide 308-665- Tatum : - located by
Waither Rd. Crawford NE ' [69338 14-Jan-11|Marsland _ |Walther 1726 Hlavacek Well livestock active fairly good Windmill bam
well is at
>300 01-Jan-90 east20 | 11090426 | 4615425
0810 30 51 28 -Jan- years old. ! :
Adelaide 361 E. Belmont Adelaide 308-665- Tatum ic/li R by blue
Watther Rd. Crawford NE 69339 14-Jan-11|Marsland _ [Walther 1726 Hlavacek Well k active 1 i Prosser shed, house well
well
o811 - - 30 - |.-51 - 21 - S - - = - - - >300 01-Jan-90 B - - - FE— - =|drilled - | §110187.6 | 462030.2 - -
Adelaide 361 £. Belmont Adelaide 308-665- Tatum i/ . Panhandle about 20
Walther  ~ {Rd. Crawford NE 69339 14-Jan-11 Walther 1726 Hlavacek Well k active 12 Windmill Drilling years ago
327 E. Belmont 308-665- | Tatum ic/li house
0812 30 51 2 Gary Fickel _|Rd. Crawford __|NE 69330 14-Jan-11|Marsland__|Gary Fickel 2439 Hiavacek  |wel |« active |good 260 Ot-Jan-71] 220 bmersi Chubb wen 1109662.5 | 465283.8
327 E. Belmont 308-665- Tatum
0813 30 51 21 Gary Fickel _|Rd. Crawford  |NE 69339 14-Jan-11|Marsland | Gary Fickel _ |2439 Hiavacek  |well livestock active 280 _ |01-Jan-39 Windrail steel 1108411.4 | 465224.8
CBO -
0814 30 51 21 327 E. Belmont . 308-665- | Tatum exploratio | 1106915.0 | 4668076
Gary Fickel Rd. Crawford NE 69339 14-Jan-11 rsland Gary Fickel 2439 Hlavacek Well i inactive Crow Butte| n hole



APPEND!IX A
Water User Survey Information for Water Supply Wells
in 2.2-Mile Area of Review

house
0815 28 51 14 140 -Jan-55 wel, dri
211 Squaw 308-665- Tatum 01-Jan- in 1955 or 1119845.0 | 435833.7
Buzz Toliman [Mound NE 69354 14-Jan-11 Buzz Tollman__ |2415 Hiavacek Well Domestic active  {5-6 submersibl Chubb steel 1956
0816 211 Squaw 308-665- Tatum
e 51 " Buzz Toliman |Mound NE 69354 14-Jan-11 Buzz Tollman__ 2415 Hiavacek _ |Wel K active |46 L | 140 ibt steel oid well | 1119247.7 | 4358535
211 Squaw 308-665- Tatum not cased
o817 » 51 " Buzz Toliman |Mound arstand  |NE 60354 14-Jan-11 Buzz Toliman _ {2415 Hiavacek _|Wel active |14 160 1o bottom Windmill steel 1119264.0 | 436157.5
211 Squaw 308-665- Tatum
0818 2 51 i Buzz Tollman [Mound NE 9354 14-Jan-11|m: Buzz Tollman_[2415 Hiavacek _[Wel active |12 140 01-Jan-50 Windmill Chubb _|steel 1112421.6 | 430735.3
drilled in
0819 29 51 22 211 Squaw 308-665- Tatum 140 02-Jan-00 bc::ed tok the early | 1111644.7 | 4352521
Buzz Tollman [Mound NE 69354 14-Jan-11 Buzz Tollman _ |2415 Hiavacek Well active 1-2 - e roc Windmill Peliren steel 1900's
211 Squaw 308-665- Tatum
0820 > i 16 Buzz Tollman |Mound NE 69354 14-Jan-11 Buzz Toltman_[2415 Hiavacek _|wef fivestock active _[1-2 140 01-Jan-55 Windmill Chubb |steel 11076769 | 4386428
211 Squaw 308-665- Tatum
0821 2 5 2 Buzz Toliman [Mound NE 69354 14-Jan-11 Buzz Tollman _ [2415 Hiavacek Well livestock active 3 160 01-Jan-80 Peterson |pvc 1118356.5 | 432321.7
211 Squaw 308-665- Tatum
0822 fd 5 = Buzz Tollman |Mound NE 69354 14-Jan-11 Buzz Tollman _ (2415 Hiavacek _|Wel fivestock active |67 140 01-Jan-60 Chubb __|steel 1116025.6 | 432731.4
211 Squaw 308-665- Tatum
0823 2 51 26 Buzz Toflman |Mound NE 69354 14-Jan-11 Buzz Toliman _[2415 Hiavacek _|wet active |12 100 01-Jan-50 Windmill - Chubb __|steel 1116762.1 | 4273441
by house,
0824 28 51 35 211 Squaw 308-665- Tatum . 100 01-Jan-67 Hack's 1116317.9 | 424238.9
Buzz Toliman [Mound NE 69354 14-Jan-11 d__ {Buzz Toliman (2415 Hlavacek Well Domestic active |4 Chubb house
0825 29 51 21 211 Squaw 308-665- Tatum 140 02-Jan-00 drifled in 1108095.9 | 4324131
Buzz Toliman [Mound NE 69354 14-Jan-11 d__ {Buzz Toliman (2415 Hiavacek Well active  11-2 Windmil) Peflran steel the 1800's
inherited . does not
tand from know
0626 0 51 32 Scott and Tatum grandfath leased by 11026703 | 453954.3 history of
Robbie Diehl Chadron NE 69337 29-Oct-0: d _ {Robbie Dieh! Hlavacek Well active er. Pump Jack Oetkens well
inherited does not
tand from know
0827 30 51 28 Scott and Tatum grandfath leased by | 11043657 | 4576446 [ oy of
Robbie Diehl Chadron NE 69337 29-Oct-0 Robbie Dieh! Hlavacek well active er Oetkens well
308-665- Tatum house
0828 | (103966 30 51 29 140-160 Kenneth Kock |116 Oetken Rd {Crawford  |NE 69339 14-Jan-11 Kenneth Kock _|1448 Hiavacek  [Well Domestic active |10 160 31 10-Jub09 | 100 Chubb  |pve well 1104688.8 | 458477.1
windmill
has
broken,
old
0829 30 51 20 abandone 1103921.4 | 462900.5
d
308-665- Tatum homestea
Alice Porter  |801 1st Street |Crawford NE 69339 15-Feb-11{Marsland _ {Alice Porter 3962 Hlavacek Well Hivestock inactive Windmill d
house
well, old
0830 G118350 30 51 20 300 145 09-Oct-02 300 d 1103884.8 | 463003.5
308-665- Tatum homestea
Alice Porter 1801 1st Street |Crawford NE 69339 15-Feb-11{Marsland _{Alice Porter 3962 Hlavacek Well Domestic active 10 electric Chubb pvc
house
well, old
0831 29 50 27 shallow d 11447133 | 4258956
308-487- Tatum {homestea
Dan Campbelt 651 CR 63 [} NE 69348 24-Feb-11 Deb Campbell (5330 Hilavacek Well Domestic active d
oid
0832 29 50 34 shallow d 1145622.6 | 422166.7
308-487- Tatum {homestea
Dan Campbell [651 CR 63 [; NE 69348 24-Feb-11 Deb Campbell 5330 Hlavacek Well i L active Windmiil d
7600 Dodge 308-487- Tatum domesticllivestoc - :
0834 30 51 23 Adee Philiips |Rd. ! NE 50348 25-Feb-11 Aree Philips _|3876 Hiavacek  |Wel K inactive _|good 300 01-Jan-76 pvc notused | 11161920 | 462067.9
windmill
not
0835 30 51 23 7600 Dodge 308-487- Tatum 300 standing 1116080.4 | 462504.7
Aree Phillips |Rd. } NE 69348 25-Feb-11{M: d __jAdee Phillips 3876 {Hlavacek Well inactive |averag Windmill pvc anymol not used
7600 Dodge 308-487- Tatum
0836 | G100106 30 51 23 200-220 Arlee Phillips |Rd. ' NE 69348 25-Feb-11]M Adee Philips _|3876 Hiavacek  |Well active |average 220 145 [26-Mar-08 pve 11202654 | 462677.2
7600 Dodge 308-487- Tatum
0837 30 51 23 Arlee Phillips |Rd. ' NE 60348 25-Feb-11 Adee Philips __|3876 Hiavacek  |Wel fivestock active |average 300 01-Jan-G9 pve 1119802.0 | 465856.2
N 7600 Dodge 308-487- Tatum tubular
0838 30 51 15 Arikaree Adee Phillips |Rd. ' NE 69348 25-Feb-11 Adee Philips _|3876 Hiavacek  |Wel ) active  |average 300 01-Jan-64| 2030 Windmil galvani pipe 1112499.0 | 467307.3
7600 Dodge 308-487- Tatum
0839 30 51 15 Arlee Phillips |Rd. ' NE 69348 25-Feb-11|Marstand__|Adee Phillips _|3876 Hiavacek  |Wel active |averag 300 01-Jan-58 Windmill Ealvaniz 11121566 | 4674067
7600 Dodge 308-487- Tatum .
0840 30 51 15 Adee Phillips |Rd. ' ford |NE 50348 25-Feb-11|M Adee Phillips __|3876 Hiavacek  |well livestock active |average 300 01-Jan-73 Windmill Chubb _ lpve 11149854 | 4672895
7600 Dodge 308-487- Tatum
0841 | G100105 0 51 22 Arlee Phillips_|Rd. t NE 69348 25-Feb-11 Adee Phillips_|3876 Hiavacek _|Well ivestock active |average 220 155 | 25Mar09) 220 Chubb  lpve 1111665.6 | 462209.9
cased
hole, will
0842 30 51 14 300 be used 1118307.0 | 469291.8
7600 Dodge 308-487- Tatum for waiting for
Arlee Phillips [Rd. F NE 69348 25-Feb-11[Marsland  |Aslee Phillips 3876 Hiavacek Well livestock inactive |average pvc livest solar
- well
5 22 300 drilled 1115080.5 | 462090.2
0843 S0 1 7600 Dodge 308-487-  |Tatum before - -
Arlee Phillips |Rd. [; e NE 69348 25-Feb-11|Marsland _ |Artee Phillips 3876 Hiavacek Well [[ k active average Windmill pvc 1955
308-760-
1370(M);
0844 20 50 35 308-487- Tatum 170 11480153 | 4189146
Keri Votruba _ [8052 Cass Rd. it NE 69348 25-Feb-11|M: d_ |Keri Votruba 5697(H) Hlavacek Well livestock active 6 Windmill steel
308-665- Tatum ic/li oc
0845 2 50 28 Steve Kiaes |3333 River Rd. NE 69354 25-Feb-11|Marsland _|Steve Kiaes |1503 Hiavacek _|well |k active b 11379415 | 4272434
308-665- Tatum
0846 2 so 33 Steve Klaes |3333 River Rd. NE 69354 25-Feb-11|Marsland__|Steve Klaes _ |1503 Hiavacek  |wel livestock active Windmil 11370489 | 421170.0
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308-665-  |Tatum
o847 fad 50 5 Steve Klaes |3333 River Rd. |Marsland __ |NE 69354 25-Feb-11|Marsland _|Steve Klaes __|1503 Hiavacek _ |Well fivestock Active Windmill 1136345.2 | 4141271
308-665- Tatum
0848 2 50 5 Steve Kiaes [3333 River Rd. |Marsland __ INE 69354 25-Feb-11]Marsland__|Steve Klaes _ [1503 Hiavacek  |Well livestock active Windmill 1138992.0 | 416711.3
. 308-665- Tatum
0849 » 50 2 Steve Kiaes _[3333 River Rd. [Marsland __ |NE 69354 25-Feb-11{Marstand _{Steve Klaes {1503 Hiavacek _|wel fivestock active submersible 11424233 | 4313229
308-665- Tatum vertical
0850 | ©022646 » 50 z Steve Klaes |3333 River Rd. |Marsland __ |NE 69354 25-Feb-11 SteveKlaes 1503 Hiavacek  |Wel adtive  |840 200 7 |0tdan-62 8 |turbine pump shaft 11427369 | 432181.9
Kelly-
0851 GO00345A 29 50 22 308-665- Tatum 140 60 10-Jun-04 140 8 Deines 1442411 | 4313501
Steve Klaes  |3333 River Rd. |Marsland NE 69354 25-Feb-11 Steve Klaes 1503 Hlavacek Well A active 500 igati
drilied in
0852 G0003458B 29 50 22 - 308-665- Tatum 2003 or 1145455.9 | 432362.8
Steve Klaes (3333 River Rd. NE 69354 25-Feb-11 Steve Klaes 1503 Hiavacek Well A inactive - 2004
Kelly-
0853 G126273 29 50 22 308-665- Tatum 150 63 01-Jan-04 140 8 Deines 1142384.3 | 4343898
Steve Klaes  |3333 River Rd. NE 69354 25-Feb-11 Steve Klaes 1503 Hlavacek [ Well A active 600 Gould Pump Immigation
Monty 36 Squaw 308-665-  {Tatum domestic/livestoc house
0854 30 51 14 Magninnis _ |Creek Rd.  |Crawford  |NE 69330 01-Mar-11 Monty 1522 Hiavacek  |wel K active |4 310 01-Jan-89 Nelson |pve well 1121332.7 | 471839.0
may not be
drilled in cased
0855 30 51 1" Monty 36 Squaw . 308-665- Tatum 220 02-Jan-00 the early 1117275.9 | 474044 4 below 20-
inni: Creek Rd. Crawford NE 69339 01-Mar-11|Marsland Monty M. 1522 Hlavacek (Well fivestock active 3 Windmill 1900's 30ft
Tatum B
0856 29 51 36 N o Hlavacek Windmill state land 1122555 | 420726.5
greater
than 100
0857 29 51 25 40-50 8 yrs. Old, 1119931.4 | 4249046.6
. 8713 Kendall 303-431- Tatum leased by usable but
Thomas Poole|Ct. Arvada co 80003 01-Mar-11 Thomas Poole (6049 Hiavacek Well k inactive [10 |9 Furman's inactive
Tatum -
0856 | G068633 2 50 - Bert Oetken _|360 Oetken Rd.{Crawford _|NE 69339 01-Mar-11 DNR Website Hiavacek  [Wel A active 1000 200 105 |01-Jan-68 8 .| 11421688 | 4375890
cement
block on
top of
0859 29 51 27 120 nowater | 01-Jan-20 well, 1114131.2 | 4299205
cased rock, well is
Marsland 308-665- Tatum down to dry-no
Cemetary River Rd. Marsl. NE 69354 01-Mar-11|Marsland  |Buzz Tollman 2415 Hlavacek Well Domestic inactive no pump galvanized [butte water
{filled with 2
- cement
0860 28 51 3 500 01-Jan-70 - 1122705.9 | 415992.2 |plugs to
308-487- Tatum old oil test bring depth
Robert Wehtje [281 CR 79 Hemingford [NE 69348 01-Mar-11 Rose Wehtje 5340 Hlavacek Well livestock active i 'Windmiil well up
informatio
n as per
0861 30 50 19 Dugald Dugald 308-665-  [Tatum 40 6 6 certified
Ri 133 Hough Rd. |Crawford NE 69339 02-Mar-11 Ri on 1283 Hlavacek Well i active galvanizi fetter
Nicole as per cerified |970-785-  [Tatum domestic/livestoc
0862 | GBOOGS 30 51 29 135-155 Stansinski 144 Oetken Rd.|Crawford  [NE 69339 21-Mar-11{Marsland lletter 2560 Hiavacek  |wel k active |16 155 98 | 06-Aug-96 45 |submersible Chubb  lpve - 11041131 | 459435.5
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AATA INTERNATIONAL, INC.

April 22, 2010

This meteorology station cost estimate was compiled using the most current prices)
available from ‘Campbell Scientific, Met Ote Instruments, and Climatronics. Ac_tual
prices may vary depending on the otdering date. This cost estimate doés not ificlude
taxes and shipping nor installation, maintenance; and repair: The estimate does not.
include any type of communication devicé such as cellular or satellit¢ modems, but ‘the: ‘
.data.can be downloaded directly from the datalogger.

‘Meteorology Station Cost Estimate

ltem Description Cost
10.meéter tower with base, cross arms, and guy wires $1,382.00
CR100 datalogger, enclosure, and hand display $2,060.00
Computer software (Loggernet) - $599.00
70 Watt solar panel, regulator, and batteries $1000.00
. Delta-T temperature sensors at:2 and 10 meters $525.00
Delta-T radiation shields , $1,125.00
Relative humidity sensor and shield $670.00
Pyranometer and mount $485.00
Rain gage $396.00
Wind direction and speed _ '$825.00
Consumables (zip tiés, tape poles, bolts, etc.) $100.00
Total . $9,167.00

International Environmenta! Consultants

2240 Blake Street, Suite 210, Denvér, Colorado 80205
Phone 720-974-2550 Fax: 303-223-1333 thtemét: hitp://www aata.com
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WIND DIRECTION SENSOR CALIBRATION REPORT

Project:
. Location:
Technician:

‘Crow Butte

PART A: ANCILLARY INFORMA TION

Date: 8/21/2010 Check One:

Crawford Nebraska Start: 15:22 8/21/2010 As Found: v

Ethan Brown

End: 10:20 8/23/2010 As Left:

SENSOR INFORMATION
Make: Met One ’ Operating Range: 0 10:360 degiees
Model: 034B Height Above Ground: 10 meters '
SN: K15391
CALIBRATION TEST EQUIPMENT
Item: Brunton pocket transit compass SN:. 5080610049
item: RLM.Young, Mode! 18331, vane torque measurement device SN; NA |
item: R.M.Young, Mode! 18112, vane.angle fixture SN: NA
PART B: CALIBRATION TEST RESULTS
Local Magnehc ‘Declination: 8.4 degrees east
(hflp:/Awww:ngdc.noaa. govlgeomagmodels/Dechnanon Jsp)
Sensor Starting Threshold:. 5.0 .equalto 037 Pass?/Fail?: PASS
' gm-cm —mps “< 50 mps
Test Accuracy Test Response Test Linéarily-Test‘»Response‘
Input Output, Error- Pass? Input Output | Nrmizd* | Pass?
Deg: Deg. Deg. Fail? _ Deg.. Deg. Deg. :Fail?
2 0 -2 PASS 0 0 NA NA
92 89 3 PASS: 30 28 |} 2 | PASS |
182 179 -3 PASS. 60 58 | 0 PASS
272 269 -3 PASS: 90 89 1 PASS
120 18 | PASS
COMMENTS 150 148 0 PASS'
- The crossarm was.measured at 272 degrees to true 180 178 0 PASS'
-northaon“812312010. ‘Theraccuracy test. response was 210 209 T PASS
measufed against the crossarm, and therefore is-off y
by2 degrees. This is reflected in.the "Test Input Deg.” 240 239 0 PASS.
-category. : . 270 269 0 PASS
-300 2300 1 PASS:
330 330 0 PASS

* Noimalized-error in degrees.

T6 PASS, the $ensor must'have...

1)-Starting Torque Threshold = < 0.50 mps.

.2)Accuracy Test Error= < 5 degrees per test point
- 3) Lineafity. Tést Error = < 13 degrees per testpoint

Prepared 8/5/2010.




WIND SPEED SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Butte Date: 8/21/2010 Chéck One:
Location; Crawford Nebraska , Start; 15:22 8/21/2010. As Found: ¥
Technician: Ethan Brown , . Ehd: 10:20 8/22/2010 As Left:

SENSOR INFORMATION

Make: Mét One : Propeller SN: NA
Model: 034B ’ Operating Range: 0to'75mps
SN: K15391 Height Above Ground; 10 meters

CALIBRATION TEST EQUIPMENT

'

Jtem: Variable motor. R.M.Young, 18820A/18830A (200-to 15,000 rpm) SN: CA03277
Item: Variable motor. R.M.Young, 18820A/18831A(0 to'300 rpm). . SN: CAD3277"
item: Torgue disk device. R.M.Young, 18312 , ' SN: NA

PART B: CALIBRATION TEST RESULTS

Sensor Starting Threshold: 0.2 equalto  0.38 Pass?/Fail?: Pass
' “gm<m “mps “< 05U Tips

Known Input Observed Data Logger Response
Motor Motor Output: Error Error Limit Limit: Pass?

rpm mps ‘mps. mps % mps Y% Fail?

0.0 0.00. 0.00 0.00 NA NA. NA. NA

150 4.27 428 | 001 | 041 <1020 S PASS

300 g27 || 827 | 000 | o0 -+ | <#5% | PASS

700 18.92 19,06 0.14, 07 | - <45% PASS

1,300 | 3490 || 3563 0.73" 2.1 — | =45% | PpASS

COMMENTS

- 1,300 was the highest RMP. obtained with the drive unit
-available. 35 mps is equivalent to 78 miles-per hour.
_- Need to get wind speed attachiment for 034B,
- Accomplished starting threshold by marking the wind speed arm and:placing. screw.on arm,

" "To PASS,. the sensor must have... 1) Sta"rting"Tbrque:Thr'eshold =g '0;_50 mps
2) Wind speed input 5.0 mps = < %0.20 mps efror
3) Wind speed input >5.0 mps = <:+5% of input speed

Prepared 8/5/2010



TEMPERATURE / ATEMPERATURE CALIBRATION REPORT

PART A:. ANCILLARY INFORMATION

Project: Crow Biitte - Date: 8/22/2010 , :Check One:
Location: Crawford Nébraska Start: 10:20 As Found: Vv
Technician: Ethan Brown End: 11:20 As Left: '
SENSOR INFORMATION
Make: Met One. v : 2-Meter Probe SN: K13981 (1°0f 2)
Model: 062MP -~ 10-Meter Probe SN: K13981 (2-0f 2)

tem:
ftem:

Operating Range: -50 to +50 G

CALIBRATION TEST EQUIPMENT

Ertco-Eutechnics Thérmistor Model 4400 (139000-45RS) ) SN: . . 306433

Instilated water baths with miechanical stirring. SN: NA

PART B: CALIBRATION TEST RESULTS

Temperature Probe Calibration

‘Known Input. Observed Data L‘dg‘ge'r Response

Water | Temp. 2-m | 2-m Pass? 10-m 10-m Pass?’
Bath °C ~°€ ) Efror°C | Fail? °C | Error°C'| Fail?
Ice 0.28 0.28 0.00 PASS 0.28 0.00 PASS

Cool 2574, 2570 | -0.04 PASS 25.70 :0.04 PASS

Hot. 4953 | 4952 | 001 | Pass || 4952 | -0.01 PASS

Temperature Difference System Calibration

‘Known input Observed Response » {NOTE: The water baths weréconstantly
Water | AT 2-10 AT | 210 AT | Pass? ,égitated with mechanical stirring during
Bath oc I °c |Emorc| Fai? ‘the-calibration tests.) '

ice | 000 0.00- | 000 | PASS _
‘Cool 0.00. 0.00 | 000 PASS | (NOTE: During the AT calibration, both

Hot | .000 || 000 0.00 PASS ptobes Wwere placed fogéthar inthe'same

o bath.)
COMMENTS

To.PASS, the temperature probes must have... Accuracy error = <:40,50 °C per test point

"~ To PASS, the AT system’must have... Accuracy efror = £.+0.10 °C per test point

Prepared 8/5/2010.




PRECIPITATION GAUGE CALIB,RAT.ON REPORT

PART A: ANCILLARY INFORMATION

‘Project: Crow Butte Date: .8/22/2010 . ‘Check'One:
Location: Crawford Nebraska _ Start: 932 As Fotind: v o
Technician: Ethan Brown . End: 10:00 , , As:Left:

. SENSOR INFORMATION

Make: MetOne . . . Galige Type: Tipping Bucket
Model;. TE525WS ' Operating Range: NA
SN: NA Height Above Ground: 0.91 meters’

CALIBRATION TEST EQUIPMENT

Iteim: Distilled water, graduatéd cylinders, drip device _ SN:.NA

“PART B. CALIBRATION TEST RESULTS

- _OBSERVED RESPONSE

KNOWN INPUT DAS Error Error | Pass?

mlLH0 | mm mm ™m % Fail? "

250 7.60 7.37 -0.23 317 | PASS
COMMENTS

- Need to ‘obtain serial numbér from unit.

To PASS, the sensormust have..: 1) Percent Error = < 10%

‘Prepared.8/5/2010



SOLAR RADIATION SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

‘Project:. Crow Butte Date: 8/21/2010 ‘Check One:
Lacation: Crawford Nebraska ‘Start: 15:22.:8/21/261Q .As. Found: N
Technician: Ethan'‘Brown 4 End: -1,'1:0(—):8/23/2010_ ’ As Left:
SENSOR INFORMATION: :
Make: LiCor o Operating Range: 0 10°1,400:Wim?
Model: 200 Pyranometer , Height Above Ground: ‘4 3'meters:
SN: PY68828 '

‘CALIBRATION TEST EQUIPMENT

Item: Kipp & Zonen.CM-3.pyranometer L SN: 58211
Item: Fiuke, Model 289, digital muliimeter:(4.5 digits, True RMS) ' SN: 96210097

PART B: CALIBRATION TEST RESULTS

Known Input Observed DAS Responsé
Period | Valie || DAS | Emor | Error Error | Pass?
hhmm | wim? || wim? wWim? | o %F.S. | Fail?*
Covered 0.0 0 0 NA _ NA NA
17:00 438 443, 5 1.1 0.4 PASS
16:51 469 472 3 0.6 0.2 PASS
16:43 484 492 8 1.7 0.6 PASS
14:33 762 766 4 0.5 0.3 PASS
12:26 842 836- 6 08" 05 PASS

Calibration Curve Results &  Siope:'| 0:9960 | PASS
Intercept: 2| 4.302 |} PASS |
Corr. Coeff: 3| 0.0998 | PAsS

COMMENTS
-~ It'was difficult to get'a largesrange of values because of-con'st’ant_.c,iear skies, ‘The pyronometer pérformed very well
-against the CM-3

"To PASS, ‘the sensormust have... ' Slope-= 1.0 +0.05
o 2 Intercept = £.1%of Full Séale
® Correlation Coefficient.= >0.9950
“ Error per test point = £5% of observed

Preparéd 8/5/2010




RELATIVE HUMIDITY SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Butte ‘ Date: 8/22/2010 - 8/23/2010 Check One:
Location: Crawford Nebraska Start: 12:54 o As Found:. v
Technician: Ethan Brown End: 10:00 N As Left:

SENSOR INFORMATION

Make: Vaisala . Operating Range: 0-100%

. Model: HMP45AC ' . Height Above Ground: 2 meters
SN: F2450239 : o

CALIBRATION TEST EQUIPMENT

item: Fisher Scientific Traceable Hygrometer, Thermometer, Dew Point SN: | 72366727

PART B: CALIBRATION TEST RESULTS

OBSERVED RESPONSE
KNOWN INPUT DAS Error | Pass? |
 Test %RH || %RH | %RH | Fail?'
Ambient | 46.9 471 | 02 ] PASS
Chmbr. | 55.2 557 05 PASS |
. COMMENTS

--Could not get chamber higher than 60'% relative humidity. The Vais'qla-$eh§or;c’ome_'s with a calibration certificate.
Even though it passed this-audit, a new chamber will need to be used for the 6'month.calibration. Suggest using salts
instead of the Fisher Scientific Hygrometer. '

" To PASS, the sensor must have,.. 1) Percent Ermor = <10%

.

‘Prepared ‘8/5/2010
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WIND DIRECTION SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION |

Project: Crow Buitte Date: 12/01/2010 Check One:
Location: Crawford Nebraska Start: 10:30 12/01/2010 ‘As Found: v
Technician: Ethan Brown ' End: 13:00 12/01/2010 Asleft: V¥
SENSOR INFORMATION
Make: Met One 3‘ Operating Range; 0o 360 degrees
Mod,el::‘0_348‘ ' _ ‘Height'Above Ground: 10.mieters
SN: K18760 ‘ B

CALIBRATION TEST EQUIPMENT

i'tem:jBrunton pocket transit compass v SN: 5080610049

ftem: R.M.Young, Model 18331, vane torque measurement device ) SN:. NA
Item: R.M.Young, Model 18112, vane'angle fixture ‘ SN: NA

PART B: CALIBRATION TEST RESULTS

Local Magnetic Declination: 8.4 degrees-east

» {htlp:/iwww.ngdc.noaa.govigeomagmodels/Declination.jsp)

Sensor‘Starting"_lfh’_réshold: 5.0 .equal'to 0.37 Pass?/Fail?: PASS

Test Accuracy Test Response Test Linearity Test Response

Input | Output Error Pass? input. | Output: | Nrmiza* | Pass?

Deg.. |  Deg. Deg. Fail? Deg. Ded. | Deg. Fail?

2 0 -2 PASS 0. 2 NA NA.
92 91 -1 PASS 30 | 33 1 PASS.

182 182 0 PASS | 60 62 - PASS

272 270 -3 PASS 90 04 1 PASS
: 120 122 2 | PASS
COMMENTS : 150 151 -1 PASS
- The.‘crossarm'-y_v_as measured at 272'dégrees 10 true 180 182. 1 PASS
north on12/01/2010. The accuracy test response was 210 212 0 PASS
‘meéasured against the-crossarm, and'therefore.is off - - ——
by 2 degrees. This is reflectsd in‘the "Test Input Deg." 240 243 1 PASS
category. . 270 273 0 " PASS
300 302 0 PASS
330. 333 1 PASS

* Normalized error in.degrees.

To PASS; thé'sénsormiust have... 1) Starting Torqué Threshold = <0.50-mps
2) Accuracy Test Error = <:t5 degrees per test paint;
+'3) Linearity Test Error = < +3. degrees per test point




WIND SPEED SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Biitte, Date: 12/01/2010 _ _ Check One:
Location: Crawford Nebraska , Start: 10:30 12/01/2010 © AsFound: y
Technician; Ethan Brown End: 13:00 12/01/2010 As Left;
_ SENSOR INFORMATION
Make: Met'Cne , ' Propeller SN: NA,
Model: 0348 _ Operating Range: 0'to 75 mps
SN: K18760 ; _ _ Helght Above Ground: 10 meters
CALIBRATION TEST EQUIPMENT
Itern: Variable motor. R.M:Yoiing, 18820A/18830A (200 to 15,000 rpm) _ SN: CAD3277
Item: Variable motor, ‘R:M.Young, 18820A/18831A (0 to 300 rpm) , SN: CA03277
lterit: Torque disk devicé:. R.M.Young, 18312 . SN: . NA
PART B: CALIBRATION TEST RESULTS
Sensor Starting Threshold: 0.2 equalto  0.38 Pass?/Fail?: Pass
gm-cm: T mps E 2 050 mps
Known Input Observed Data Logger Resporise
Motor Motor Output Error Error Limit Limit | Pass?
rpm ‘mps mps . mps % . mps % Fail?
0.0 - 0.00 0.00 0.00 NA NA NA | NA
150 | 427 4,28 0.01 0.1 <#020 {4 .~ | PASS
300 8.27 8:27 0.00 0.0 <#5% | PAsSS
700 | 19.06 19.06 000 0.0 . £45% | PASS
1,300 | 3504 || 3563 0.59 1.7 < +5% PASS
COMMENTS'

- 1,300 was the highest ‘RMP ébtained.with lhevldrive unit

available. 35 mps is equivalent to 78 miles per bour.

= Need to get wind speed attachment for 0348B.

- Accomplished starting thieshold by marking the-wind speed arm:and placing screw on.amm.

To PASS, the sensor musthave... 1) Starting Torque Threshold = < 0.50 mps
2) Wind"speed input'<5.0 mps:= <'+0:20'mps error-
3) Wind-speed input>5.0 mps = < +5% of input speed




WIND DIRECTION SE‘NSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Bitte Date: 5/27/2011 _ _ Check One:.
Location: Crawford Nebraska Start: 10:20 5/27/2011 As Found: N

Technician: Ethan Brown ' End: 13:55 5/27/2011 o As Left:

SENSOR INFORMATION.

Make: Met.One’ : _ Operating Range: 0°to 360 degrees.

Model: 034B , Height Above Ground: 10 meters’
- 8N: K18760

CALIBRATION TEST EQUIPMENT

item: Brunton pocKet transit compass _ o ‘ SN: 5080610049
ltem: R:M.Youing, Model 18331, vane:torque measurement device - -S_N:;, NA
Iter: R:M.Yourig, Model 18112, 'vane:angle fixture , SN: NA

PART B: CALIBRATION TEST RESULTS

Local Magnetic Declination:. 8.4 degrees east
_,(ht‘lp://\h/wwlngdc.nnaa .gov/geomagmaodels/Declination.jsp)

'Sensbr'Staning Threshold: 2.0 ,,equél.to 023 Pass?/Fail?: PASS

gm-cm- mps "< 050 mps
' Test Accuracy Test Response Test Linearity Test Response
Input Ouiput Emmor | Pass? : Input- Omput Nr'ml‘z_d' Pass?
Deg. Deg. | Deg. | Fail? . | Deg. | Deg. | Deg. | Fain
0 0 0 PASS | 0o | o NA NA
90 91 1 PASS | 30 | 29 -1 PASS
180 181 1 PASS - 60 58 | -1 PASS
270 269 1 PASS 90 90 1 PASS
120 | 119 0 PASS
COMMENTS 1 150 149 0 PASS
' ‘ 180 179 0 PASS
210 209 0 PASS
- The crossarmwas meastred at 270-degrees to true 240 _ 240 1 PA_SS
north on 5/27/2011, 270 269° | -1. | pass
300 | 209 0 PASS.
330 | ‘329 | o0 | Pass
350 | 350 | 1 | pass
360 | 360 0 PASS.

* Normatized error in degrees.

To PASS, the.sensor must have... 1) Starting Torque Threshold.= <0.50 mps
: 2) Accuracy Test Error = < +5'degreées per test point
3) Linéarity Test Error = < #3 degrees per test point




WIND SPEED SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Butie, Date: 5/27/2011 Check One::
Location; Crawford Nebraska Start: 10:20 5/27/20141. . As Found: \i
Technician: Ethan Brown End: 13:55'5/27/2011 As Left:
SENSORINFORMATION
Make: Met One Propeiler SN: NA
Model: 034B Operating Range: 01075 mps
SN: K18760 , Height Above Ground: 10 meters
CALIBRATION TEST EQUIPMENT
ltem: Variable fiotor. RIM:Young, 18820A/18830A (200'to 15,000 rpm) _ SN: CA03277
ltem: Variable motor. R:M:Young, 18820A/18831A (0 to 300 rpm) ] SN:. CA03277
Item: Torque disk device. R.M;Young, 18312 SN: NA
.PART B: CALIBRATION TEST RESULTS
‘Sensor Starting Threshoid: 0.2 equalto  0:38 Pass? I Fail?i. Pass
ogm-em mps: ) "< 050 mps
Known Input Observed Data Logger Response
Motor Motor Output Error Error Limit Limit Pass?
pm mps || mps mps % mps’ % Fail?:
0.0 0.00 0.00 0.00 NA NA NA NA
150 327 || 427 0.00 01 | =020 PASS.
300 8.27 8.27 0.00 0.0 < 25%: PASS
700 18:92 19:05 013 0.7 | <45% PASS
1300 | 3490 § 34.63 0,27 0.8 <+5% PASS
COMMENTS

- - 1,300 .was the highest RMP. ob_tained,ﬁith the drive unit

‘available.

35 mps is equivalent to 78:miles per hour.

= Accomplished:starting threshold by marking the wind speed army and placing screw on-arm.

‘To:PASS, ‘the sensor must have.... 1) Starting Torque Threshold = < 0.50 mps:
2) Wind speed input £5.0'mps = £ +0.20 mMps éfrof
-3) Wind speed input'5.0 mps =< #5% af input'speed

P!;Cpiii;edj;8[5/20:f.()




TEMPERATURE / ATEMPERATURE CALIBRATION REPORT

Project:
Location:
Technician:

Make:
Model:

Item:
item:

PART A: ANCILLARY INFORMATION

Crow.Butte- Date: 5/27/2011 Check One:

Crawford Nebraska Start: 10:20 5/27/2041 As Found: ¥
Ethan Biown End: 13/555/27/2011 As Left:.
SENSOR INFORMATION

Met Onie , 2-Meter Probe SN: K13981 {1.0f2)
062 MP- 10-Metér Probe SN: K13981 (2.0f 2)

:Operating Range:'-50 to+50.C

'CALIBRATION TEST EQUIPMENT

Dostmann Electronic GnibH-P650-PT ' SN: 65010081147
Insulated water baths with'mecthanical stirring. ) , SN:: NA

PART B: CALIBRATION TEST-RESULTS

Temperature Probe Calibration

Known Input Observed Data Logger Response

Water | - Temp. 2-m 2:m Pass? || 10:m 10-m | Pass?
Bath °c °C__ | EmoreC | Fail? °C_ | Error°C | Fail?
Ice 015 || -002 | 013 | pPass || -0.03 0.12° | PASS
Cool | 1812 || 1809 | -003 | pPass || 1804 | -008 | Pass
Hot 36.00 || 36.06 | -003 | pass || 3606 | -003 | Pass

Temperature. Difference System Calibration

Knhown Input Observed Response. : (NOTE: The waterbaths-weré constantly
Water AT 20AT | 2-10ATH Pass? | agitated.with-mechanical stirfing.during:
" Bath °C °C: Error°C:|  Fail? || the calibration tests.)
Ice 0.00 0.02 | 002 | PAss |
Cool 0.00 0.05 005 | PASS. (NOTE: During thé AT éalibration; both
Hot: 0.00 0.60 0.00. | PASS probes were placed togethier in the same
' bath.). ' '
COMMENTS

To PASS, the temperature probes must have... Accuracy-error =< #0.50 °C per {estpoint

To PASS; the AT system must have.... Agcuracy effor = £'¢0.10-°C per test point

Prepared 8/5/2010




PRECIPITATION GAUGE CALIBRATION REPORT

PART A:- ANCILLARY INFORMATION

Project: Crow Bulte Date: 5/27/2011 : Check One:
Location: Crawford Nebraska Start: 09:30 5/27/2011 AsFound: .V
Technician: Ethan Brown End: 11:04 5/27/2011 As Left:
. SENSOR INFORMATION
Make: Met One : Gauge Type: Tipping Bucket
Model: TE525WS : : Operatirig Range: NA
"SN: 44745.710 : ‘Heighit Above Ground: 0.91 meters -

CALIBRATION TEST EQUIPMENT

‘Mtem: Distilied waler, graduated cylinders, drip device . SN: NA

PART B: CALIBRATION TEST RESULTS.

OBSERVED RESPONSE

KNOWN INPUT DAS Erffor | Error Pass?

ml,‘ H20 mm . mm mm % FaiifZ/ 1

500 1510 13.97 “1.13 75 | PASS
COMMENTS

To'PASS, the'sensor must have,., 1) PercentError = <10%. - -

Prepared 8/5/2010




SOLAR RADIATION SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Butte. Date: 5/27/2011 - Check One:
Location: Grawford Nebraska ____Start: 10:20 5/27/2011 As Found: v
Technician: Ethan Brown ) End: 13:55'5/27/2011 . As Left:
_ SENSOR INFORMATION
Make: LiCor ' " Ofierating Range: 010 1,400 W/
Model: 200 Pyranometer ‘ . Height Above Ground: 1.3 meters
SN: PY68828 ‘ ‘

CALIBRATION TEST EQUIPMENT .

item: Kipp & Zonen CM-3 pyranometer ‘ SN: 58211
item: Fluke, Mode! 289, digital multimeter (4.5.digits, True RMS) _ SN: 96210097

PART B: ‘CALIBRATION TEST RESULTS

Known Input Observed DAS Response

Period Valug’ DAS Error Effor Error Pass?
hhom | Wim® || wm® | wim? % | %Es. | Fai2f
10:51 0.0 o | o NA NA. NA
10:03 | 933 941 | 7 0.8 05 PASS
10:32 973 944 | .29 3.0 2.1 PASS.
11:27 | 1183 || 1125 | -28. 24 2.0 PASS
11:228 | 1167 | 1142 25 2.1 1.8 | PASS
11:49 | 1020 988 -32 -3.1 2.3 | PASS

Calibration Curve Results & Siope: '| 0.9769 | PASS
Intercept;?} 2.552 | PASS
Corr.:Coeff: 3| 0.9995 | PASS

COMMENTS:

- It was difficult to get a large fange of values because.of constant clear skies. The pyronometer performed. very well
‘against the CM-3:

To PASS, the sensor must have... ' Slope = 1.0 £0.05.
~ ?lntercept = < 1% of Fuil Scale
3 Correlation Coefficient:= 2 0.9950
“Error pertest point'= 5% of observed

Prepared 8/5/2010



RELATIVE HUMIDITY SENSOR CALIBRATION REPORT

PART A: ANCILLARY INFORMATION

Project: Crow Buite ' Date: 5/27/2011 Check.One:
Location: Crawford Nebraska ‘ Stait: 1__6:20_ 5(27/2011 As Found: V
Technician: Ethan Brown , ) End: 13:55 5/27/2011 As Left;
. SENSOR INFORMATION
Make: Vaisala. . Operating Range: 0-100%
Model: HMP45AC ) - 'Height Above Ground: 2 meters

'SN: F2450239

CALIBRATION TEST EQUIPMENT

item: Fisher Scientific Traceable’Hygrometer, Thermorneter, Dew Point SN: 102060080

PART B: CALIBRATION TEST RESULTS

OBSERVED RESPONSE
KNOWN INPUT DAS Error Pass?
Test %RH || %RH | %RH | Fail?’

Ambient 38.6 34.4 4:2 PASS
Chmbr: 1000 | 965 ~3.5 PASS-

COMMENTS

“To PASS, the sensormust have... 1) Percent Error= <10%.

Prepared.8/5/2010




) CALIBRATION PROCEDURE DWG: GP18802(C)

18802/18811 ANEMOMETER DRIVE REV: ©101907  PAGE: 4 of 4 . .
BY: TJ7 DATE: 10/11/07 )
CHK: JC ‘W.C. GAS-12

'CERTIFICATE OF CALIBRATION AND TESTING

‘R. M. Young Company certifies that the equipmeént listed below was inspected and calibrated priorto
shipmentiin accordance with established ‘manufacturing and testing procedures. Standards established
by R:M. Young Company for calibrating the measuring and test equipment used:in controliing product
quality-are traceable to the National Institute of Standards and Technology.

MODEL: [x]188027/(x] 18811 SERIAL NUMBER: CA0%2777
(18802 Comprised of Models. 18820A Coitrol Uit & 18830A Motor:Assembly)
(18811 Comprised of Models 18820A Control.Unit & 1 8831A Molor Assembly)

Nomirial _2_71(),,6,0 Output Calculated Indicated
Motor'RPM - |.. Frequency-(Hz):=-(1) Rpm (1) ‘ Rpm (2)
18802 - [ Cw./ CCW rotation verifigd
0 | '50 Y ' 200
270 | 450 2700 2700
S0 RS0 Sioo. 5100
700 1250 1500 1500
19}200- v \"100 - i0200 | . 102006 _
12,600 2100 12606 _ 12600
15,000 2500 . | 5000 15 000.
18811 i - & CW / CCW rotation verified
30.0 5 %200 | %00
_ 1500 25 : A50.0 | 150.0 ;
300.0 Ll 50 | 200.0 300.0 |
_ 4800 s | 4500 450.0 l
600:0 .. \oo (0.0 _ LoD |
800 125 | TI%0.0 150.0 |
9900 | 45 | agoo 4%0.0

(1) Measured frequency-output of RM Young Model 271060 standard anemometer attached
_ to motor-shaft -27106D produces 10 pulses per revolution of the ahemometer shaft.
(2)  Indicated on the Control Unit LCD display:

* Iridicates out of tolerance
[x] No Calibration Adjustments Required [ As Found [:-As Left
Traceable frequency meter used in calioration  Model: _5740 __ SN: 4863 ,

Date of inspection 27 Apr 20 o
Inspection Interval  One Year

Tested By __ 70

Filename: CP18802(C).doc ‘ ' : ’




CALIBRATION PROCEDURE A DWG: CP18802(C)

18802/18811 ANEMOMETER DRIVE REV: C101107 PAGE: 4 of 4
) ’ BY: TJT DATE: 10/11/07

YOUNG : CHK: JC W.C. GAS:12

CERTIFICATE OF CALIBRATION AND TESTING

'R.M. Young Company certifies that the equipment listéd bélow was'inspected and calibrated:prior to
shipment in-accordance with established manufacturing and testing procedures.. -Standards established
by R.M. Young Company for calibrating the measuring and test equipment used in ¢contralling product
quality aré traceable to the National Institute of Standards: and Technology: ’

MODEL: 18802/ 18811 - , SERIAL NUMBER: _(A032717
(18802 Comprised of Models. 18820A Conirol Unit & 18830A Motor Asserribly) '
(18811 Comprised of"'Mode!s 18820A-Control Unit & 18831A Moator. Assembly)

‘Nominal |  27106D Output Caloulated indicated
‘Motor RPM | ‘Frequency (Hz)-(1) |  Rpm(1) ~__Rpm(2)
18802 - B4 CW1.CCW rotation:verified

300 50 T 3 200
2700 450 | 2400 240
‘5100 By 5\o0 : 5100
7500 7260 . Tlapg. 1500
10,200 1100 _\0Zop f 10200
12,600 . 2100 | 2600 12600
5000 2500 13000 15000

) v 18811 - [34,CW 7 CCW rotation verified:
300 g : 20.0 ' 30.0
15010 . 25 150.0 150.0
3000 5o 200.0 200.0
4500 B L _ 450.0 450.0
6000 . - VOO _ L0D.0 , G00.0
7800 125 _ 150.0 N50:0
9‘90;6‘ 1 ws 0180.0. . QQo.0

(&) Measured frequency output of RM Young Mode!l 27106D standard anemometer attached
to motor shaft - 27106D produces 10 pulses-per revolution of thé anemometer shaft.
(2) Indicated on the. Control Unit LCD display.
* ‘Indicates out of tolerance
('No Calibration Adjustments Required [J.As.Found ] As-Left

Traceable frequency mster used in-calibration Model: _DP5740  SN: 4802

Date:of inspection _A0 Sy 2041
inspection Interval  Ohe.Year

v

Tested By fc .

Filenarme: CP18802(C).doc.
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973 845 1112

973 948 1112 P.91/81
'uulnulllruluurllul ;
10'Millpond Drive, Unit 2, Lafayette, NJ. 07648"
T 973-300 9100 F.973 255-1000
| Nist TRACEABLE 'C‘ALIBRATI.ON CERTIFICATE |
Cdlibra_ti_on A6017 Calibration Date 12/15/2010 | Calibration Due Daté 1272011
Repart No. : ‘
[Customer AATA Tnternational Irie,
Test References *ASTM: £644-06 Standard test mothods for Resistinee Thermomctors
: ASTM E-1137 Resistance véisus Tcmpcramre . .
NIST Tracenble ‘Model Namber | Tt Wntorval Calibration Calibration Expanded
‘Calibration Instrument & B :Date: Due Date Uncertainty
Serist Number NIST GMP-11. (+-°C)
) . . Table 4 . k=2 (95 % conk)
Hast Scientific PRT Mode] 1562 Annual 8/13/2010 8/13/20%1 -0.01mOhms
| Module SN: A56655° R ___@\000Nms
| Bums 100ohm PRT Model 5626-15 Antual 871372010 81372011 T 3.0 mk@0.00°C
1. SN: 1085/1086/1095 - o

Description of Calibration:

The NIST traceable calibration instruments listed above were used to calibrate the resistance thermometer listed below at the
noted test temperatires by a comparison method. A liquid bath was maintained at +/- 0.03°C-during calibration.

The physical integrity of the thermometer was verified and the aceuracy of this System calibration is the root sum square of
the sensor dnd meter Any abnormalities are noted in this report. The température conditions at the time of test

22.5C S0%RH
Calibration Results;
Thermometer Therm ‘ Scnle-érroi, max | Previous Calibration New Calibration ‘Correction |
Description i 1) “Test Teinp/ _ Test Teinp /
(*C) “Therm. Reading: Therm. Reading
¢0), ) +H-(°C)
AGCDES0PDEF | 65010081147 | +/-003C/ 0.05F | WA NIA 2000 | 2000 ey
Platinum PT100 Meter/ probedt’ 0.00. 0.01 ~0.01
100841 400 | 401 0,01
37.00 37.00 001
50.01 _+0.01

Calibration Technician /

TOTAL -P.B1




3 - Accurate L:ght & Thermal Flux Measurement

‘80 Orvillé Dr., Sunte 100 T: 631:796-2308
Bohemia, NY 11716 F. 631-567-0611
www:accuflox.com E: info@accutlux.com

CERTIFICATE OF CALIBRATION

PYRANOMETER CALIBRATION DATA:

Model: CM3 (Kipp. & Zohen)
Serial No: 058211 ‘
Sensitivity: 14.16 pvV/Wm™

Calibration Date: April 30, 2010

CALIBTRAION PROCEDURE:

The above pyranometer has been calibrated indoors in accordance with the:1S0-9847 standard,

“Calibration of Field Pyranometers By Companson to a Reference Pyranometer’. The

calibration conditions are: 800.W/m? £ 1%, at normal irradiance, 20° C ambient nominal. The CM3
- calibration transfer standard pyranometer is traceable to the WRR.

NOTICE:

Itis-advised to review the manufacturer's instructions manual prior to instrumerit installation and
:operation. The manufacturer’s suggested calibration cycle for the CM3 model pyranometer is
every two years. Calibration recertification per manufacturer recommendations is advisedto.
ensure optimial sehsor performance and measurement acecuracy.

‘Signatiire: __° . - . Date:

A/30/2010
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Calibration complies with ISO 9001
1 =< ISO/IEC 17025 AND ANSI/NCSL Z540-1

S Galigation Cert. No.: 4085-3268814
Cerlificate No: 1750.01 :

Traceable® Certificate of Callbratton for Dlgltal Hygrometer

\“‘“>“""’<'”~
it ,g?\“\\

K

Manpfa‘dure‘d for-and distributed by: Fisher Scientific, P.O. Box 1768; Piitsburgh, PA.15230
dnstrument Identification:

Model: 11-661-7B S/N: 1020600860 Manufacturer Control Company
Standardlequnpment ' S T T
Description Serial Number- Due Date. NIST Traceable Reference
Digital Thermometer : 90969500 7i24114 4000-3180177 '
. Chilled Mirfor Hygrometer ~31874/H2048MCR. 726111 . Bag3
Certificate Information:
Technician: 61 Procedure: CAL-18 cal Date; 14/02/10 Cal Due: 11/02/12.

Test Conditions: 23.5°C. 41.0 %RH. 1013 mBar

Cahbratlon Data (New Instrument)

Unit(s), Nominal, | AsFound | in ol Nominal As Left nTol |  Min S Max 1 TUrR
%RH ] NA. 20510 2058 Y 1801 | 2201 | 0870 | 171
%RH. NA. 46310 | 4665 | Y | 4481 | 4781 | 0870 | 1.4
%RH | T NA T 74210 | 7447 Y 7271 | 7571 | 0870 | 7
R NA 37.086 | _2.7;95 % ' .2'5.66- 2746 | 0089 | 47

“This Instrumient.was calibrated: ‘using Instruments Traceable to National Institute-of Standards and Technology:
A Test Uncertainty Rallo of at least 4:1 is maintained unless otherwise staled'and is calculated using he expanded measuremenl unceriainty, Uncedairily evaluation includes:ths in: eht undér.
test and is.calculaled in accordance with the i1S0."Guida 1o the Expression of Uncenamty in Measurement” (GUM). The uncedamly represents an expanded uncertainty using a coverage factor k=2:
ta approximate a 95% confidence Jovel. in lolerance condilions are based on tesl resulls, faﬂlng within spocified limits wilh no reduction by. the uncertainty 6f the measurement. Theresults contained
herein refate only'lo thaiitem calibrated, This certificate shall nol be raprotuced except in full; without wiilten approval of Conlro! Oompany

Nominal=Standard's Reading; As Left=instrument's Reading: In Toi=InTolerance; Min/Méx=Acceplance Range; tU=Expanded Measuremenil Uncertainty, TUR=Test Unceitainty Ralioj. ‘

Accuracy=; t(Mame)IZ ‘Min = Nominal(Rounded) - Tolerance; Max = Nomxnal(Rounded)oTolerance, Dale=MMIDDIYY

Nicof Rodnguaz Qualily Manager Wallace Berry, Technical Manager

Mamtammg Accuracy

1N our opinicn onca cahbraled your Digilal Hygiomeler shauld mainlain its' dccuracy. Theré.is.no exact way-10 determine how long calibration will be méintained. Digitat Hygromalers change littls, it
any at all, bul can be affecled by aging, perature, shock, and oonlamlnaﬂon )

Recalibration:.
-For taclory calibralion and re-certification iraceablo tb Nationa! Instilute of Standards and Technology contact Contral Company..

CONTROL COMPANY 4455'Rex Road Friendswood,.TX 77546 USA
Phone 281 4821714  Fax 281 482-9448 service@controid.com www. control3.com

Control Company is an ISO 17025 2005 Cahbrahon Laboralory Accreduled by: (A2LA] American Associati for Laboratory Accreditalion, Certifi N 1750 o1.
Controf Company is 180 9001:2008 Quality Centified: by (BNV) Det. Norske. Vemas Cenifizata No. CERT- 01805-2006 AQ- HOU ANAB..
Intarnational Laboratory Accreditation Cooparation: (ILAC) - Muttitteral Récognilion Arrangement (MRA),

Pige’lof 1 Tracéabled'is 4 régistered tradémark of Control Conipeny ©2009.Contral Company,
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CROW BUTTE

RESOURCES, INC.
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P: 720-344-3500 F: 720-344-3535
‘www. arcadis-us.com

Highlands Ranch, CO 80129

630 Plaza Drive, Ste, 100
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