e
. L BT o

otsteps into




nls - geographic

Information system

Maps that are tied to real
world coordinates

Gasaao . o)



Every JIIM®Y in the map has
a northing and an easting
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a spot in North Dakota 0

would be 45 degrees latitude i
and -102 degrees longitude _——
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GIS is ‘world’ not just ‘USA’ RECI. AMATION
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e Points are often in several formats

 Data is missing from columns

« Sometimes the data is typed in wrong — the point
just doesn’t exist in North Americal
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essy old tab-delimited fi1e

owndate owner  wellnum Landnet Lat Long Station use Depth  Aguifer gualdate Parcode templab temp

"THOMPSON, LAWREWCE" 106N?1W1?DBAAR MEMWSESL7T1O0GNR 71w 43,984717 -85, 370833 435903099221?01 Domestic 850 x "septla,
los 405 205 20s a5 s 15= =3 &8n 7= los 55 8n
"KETCHEM, JOHNW" 109N77WZBCAEBR MWE SwhlwS2 TLOSMR 7 7w 441645 1000435 441646100043300 - 211DKoT 6,/11,/196%9 G5 EC usSiemens
"KETCHEM, JOHNM" LOS9N77WZEBCABR MNESWNWS2TLOONR 7 7w 441645 1000435 441646100043301 - 211DKOT 6/11/1969 Q00 Hardness mg/L
"KETCHEM, JOHNW" 109N77wWZECAEBR MESWNWS2 TLOSGNR T 7w 441645 1000435 441646100042301 - 211opKoT 6,/11,/19609 G40 cT{mogs L)
10/1,/1969 UsGs 105K 7 OWBECEBCR M SwhlwSeTLOSMR 7 O 441635 1000120 441637100012001 Unused
3,/23,/1971 USPHS 109N7 FwlACR SWHMESLTLOONR7 7w 441640 1000150 441635100014501 Unused
10-Jun-69 USCE 107NT2W2ECDCER  SWSESWSZETLOTNRT 2w 44, 037500 F95.4402758 440213099262701 Public supply 9999 11laLvM "junelo, 69"
Q0-00-1%64 "THOMPSOM, BILL" 1057 Pw2 ADDDR SESENESZTLOGMRT 7w 441630 1000237 441630100023701 Stock 35 111ALWVM 6,12,/1969 G5
Q0-00-1984 "THOMPSOM, BILL" 105N7 Pw2ADDDR SESEMESZ2TLOONRT 7w 441630 1000237 441630100023701 sStock 35 111ALWM 612,/1969 Q00
00-00-1964 "THOMPSOM, BILL" 109N7 7w2 ADDDR SESENESZTLOONRT 7w 441630 1000237 441630100023701 stock 35 111aLvM 612,/1969 940
10/1,/1969 UsGs 1097 7WLEBDCCR SWSENWSLTLIOONR 7 7w 441630 1000215 441630100021601 Unused
9,/ /1965 UsGsS 109n7awWllCanER  MEMESWSLLTLOGMRTGW 441525 995605 441534099560501 Unused
10-Jun-69 "SCHAEFER, LERCY" 107N74WECALLR MEMNESWSSTLO7MRTdwW 44, 085111 -99. 736111 440510099441001 Domestic 65 1114l WM
Q0-00-1975 "LOWERBRULE, SICUXTR" 109N7 oWl ODBDAR  SENWSESLOT1OSMR 70w 441530 995655  441529099565501 Unused 6,/18,/1956 G5
1,/1,/1969 "CLARK, C" 109N7EWLIEBEBZR MwMNwWHNwWS13T1OGNR TG 441510 995520 441510099552202 - 80
00-00-1953 "WHITE, LILLIAN" 107M74w5 ABCER SWHNWNESSTLO7 MR 74w 44.105556 -099. 734722 440620099440301 Domestic 9999 1114l WM
Q0-00-1975 "LOWERBRULE, SICUXTR" 109N7 oWl 3BEBEER  MwWNWNWS13IT1OOMNR 70w 441510 995522 441510099552201 Stock 80 111ALWM 6,11,/1969 G5
00-00-1975 "LOWERBRULE, SIOUXTR'" 109N7EWLEEBEBR  MwNwWNWS13TLOOMR 7hw 441510 995522 441510099552201 stock 30 111ALvM 611 /1969 o00
Q0-00-1575 "LOWERBRULE, SIOUXTR" 10GKN7 oWl SEEEBER  MwRlwhwS13TLOGKR 7O 441510 995522 441510099552201 Stock 80 111ALWM 6,/11,/1969 G40
G,/4,/1968 UsGs 109N7awWld BAACE  NEMENWSL14T1OG9MRTOW 441505 995605 441505099560501 Unused
9,/4,/1968 UsEs 109NFEWL5AADCR  SEMENESLSTLOONRT 6w 441500 995640 4414590099564101 Unused
Q0-00-1%67 "DORMAN, KEITH" 107N7SW30CBEDZR MwhwWSWS30TLO7NRT 5w 44. 043056 -GG, BE4722 440235099530502 Stock 1470 211DKOT "junels, 69"
05-00-15956 "CLARK, C" 109N7awldan”CR SWHENESL4TLOSNRTEW 441500 9595540 441455095553001 - 1000 05-00-1956 G5 EC usSien
9,5,/ 10968 UsEs 109NTEWLSBCBAR  NWSWNWSLSTLOONRT 6w 441455 9095745 4414530099574501 Unused
Q0-00-154 5 "LARSON, WALTER" 10BN72W31EEBEER  MwhwhwSI1TLO6MR 72w 43, 848611 -8G5 525000 4356590959313601 Domestic 1300 211DKOT
Q0-00-1975 "LOWERBRULE, SIQUXTR" 109N oWl 6ACDER SESWNMESLGTLOSMRFGW 441450 995810 441449099581001 unused 1000 211DKOT
9,/4 /1968 UsGs 10G9N7AWL3ACEER MwSWHESLITLOGMRT G 441455 995445 441455099542501 unused
Q0-00-1%64 "THOMPSON, 3" 1087 3WlLOBEBEER  MwhWwWhwS1OTL1OSMR T 3w 44 .180000 -GG, 584444 441048099350401 Domestic 47 111ALWM "junels,
Q0-00-1975 "LOWERBRULE, SIQUXTR" 109N oWl 6ACDEZR SESWNESLGTLOSMNR 7 EwW 4414458 995812 441448099581201 Stock 1000 211GRMNR
00-00-1945 "ALLEM, GUS" 107M7 SWFADDER SESEMESTTLOTNRT Sw 44, 087500 99, 366667 440516099520201 unused 1400 211pKkoT “junell, 69"
Q0-00-1975 "LOWERBRULE, SIQUXTR" 109N7OWl3ACCCR  SWSWNESLIT1OOMR oW 441445 995445  441446099544401 Unused 80 110ALVM 6,11,/1969 G5
Q0-00-1975 "LOWERBRULE, SIQUXTR" 10SN7aWl3ACCCR  SWSWNESLITLOOMR7awW 441445 995445 441446099544401 Unused 80 110ALVM 611 /1969 400
00-00-1975 "LOWERBRULE, SIOUXTR'" 109N7EWL3ACCCR  SWSWHNESL3ITLOSMR 7w 441445 995445 441446099544401 unused 80 110aLvM 6,/11/1969 a00
Q0-00-1975 "LOWERBRULE, SIQUXTR" 109N7OWl3ACCCR  SWSWNESLIT1OOMR oW 441445 995445  441446099544401 Unused 80 110ALVM 6,11,/1969 940
00-00-1961 "THOMPSOM, W' — 109N77Wl4CDDDR  SESESWSLATLIOONRT 7w 441420 1000315 441420100031501 stock 1400 211DKOT
9,/4,/ 1968 UsGs 10%9nN7AWld DDDDR  SESESES1ATIOWNRT AW 441420 995525 441420099552501 unused
G,/4,/1968 UsGs 109N7OWLICDCCR  SWSESWSL3TLO9RR 7O 441420 995500 441420099550201 Unused
6,/12,/1969 SCHOOL  1O09M7aw23anssnp  NEMEMESZ3ITLOOMRTEW 441415 995525 4414170995524 01 Unused 6/12,/1969 G5 EC usiemens
6,/12,/1969 SCHOOL  109MN7EWZ3AM4AR  NEMEMESZ3TLOQNRTEW 441415 995525 441417099552401 Unused 6,/12,/1969 900 Hardness mg/L
6,/12,/1969 SCHOOL  10SN7awZ3AA8AR  KWEMEMESZ3TLOGNRTOW 441415 995525 4414170959552401 Unused 6,/12,/1969 G40 CT{mgsL)
11-3Jun-8%9 "CLARK, C" 109N7OWl3BEBEBER  MwMNWNWSL3IT10ONR 70w 44, 252777 -80,922778 441510099552201 Stock 80 111aLwM "junell, 6a"
6,12 /1969 "DURKIM, SALLY" 109N76WZ4BADR SENEMWSZ4TLOSNRTEW 441410 995450 441409099545001 Unused 80 111laLvM 6/12,/1969 95 EC usien
6,/12,/1969 "DURKIN, Sally" 109nN76w24BADR SENENWS24TL1O8NRT W 441410 995450 441409099545001 Unused &0 111aLwm 6,/12,/1969 900 Hardnes:s
6,/12,/1969 "DURKIN, SALLY" 10S9N76wW24BADR SEMEMwWSZ24T1OGNR7owW 441410 995450 441409099545001 Unused 80 111ALWM 6,/12,/1969 940 CT0mg L.
Q0-00-1962 "CLARK, C" 109N7aW26ABACE  MEMWNESZEGTL1OSNR7EW 441355 995545 441357099554701 Stock 7O 111aLwM 6/11/1969 G5 EC uSien
00-00-1975 "LOWERBRULE, SIOUXTR'" 100MN7 EwW2 6ABACR  MENWNESZGTLOOMR 7AW 441355 095545 441357000554701 stock 70 111aLvM 6111960 400
Q0-00-1575 "LOWERBRULE, SIOUXTR" 10GKN7 OwW20ABACR  MERNWKNESZETLOGKR 7 oW 441355 995545 441357099554701 Stock 70 111ALWM 6,11,/1969 So0
Q0-00-1975 "LOWERBRULE, SICUXTR" 1059N7 ow20ABACR  MENWNESZOTL1OOMR 70w 441355 995545 441357099554701 Stock 70 111ALWM 6,11,/1969 940
9,/4 /1968 UsEs 109NFEW2ZIACDER  SESWNESZ3TLOONRT W 441456 905547 4413560099554701 Unused
00-00-1964 "THOMPSOM, BILL" 109N7 7w2 ADDDR SESENESZTLOONRT 7w 44 163000 -100. 043611 441630100023701 stock 35 11latvm "junelz,
Q0-00-1559 "DURKIN, BETTY" 10S9N7EWL4CCCR SWSWSwWS14T10ONR 7 oW 441330 995645 441329100012101 Stock 1050 2110KoT 6/12,/1969 G5 EC uSien
00-00-1559 "DURKIN, BETTY" LOSN7&WL4CCCR SWSWSWS14TLIOONR7Ew 441330 995645 441329100012101 Stock 1050 2110KOT 6/12/1969 900 Hardnes:
00-00-1959 "DURKIN, BETTY" 109N7EwldCCCR SWSWSWS14TLOBNR T BwW 441330 995645 441329100012101 stock 1090 211oKoT 6,/12,/1969 940 <1 Cmog L.
G,/3,/ 1968 UsGs 109N 7OW2AEEDDR  SENwhWSZ2 6TLO%9RR 7O 441315 995620 441316099562001 Unused
G,/4,/1968 UsGsS 109N7aW26ABDDR SEMWNESZ GTLO9NRTEW 441315 995545 441315099554601 Unused
23-Jun-64 USCE 107N74W3CBCER  SwWNWSWS3TLO7NRT4W 44, 098611 -99. 704167 440555099421701 Public Supp1y 22 111aLvM "juned, 69"
Q0-00-1575 "LOWERBRULE, SIOUXTR" 10GK7 OW20EDEDR  MWSENWSZ2ATLOSKR 7O 441310 995610 441308099561101 Stock 100 2110KoT 6,/11,/1969 5
Q0-00-1975 "LOWERBRULE, SICUXTR" 1059N7 0wW20BDEDR  MWSENWSZOTLOONR 70w 441310 995610 441308099561101 Stock 1000 2110KoT 6/11/1969 Q00
00-00-1975 "LOWERBRULE, SIOUXTR'"  L109N7EWZEEDEDR MNwWSENWSZ2GTLOSIMR7GW 441310 995610 441308089561101 Stock 1000 211DKOT 6/11,1969 940
11-Jun-69 "CLARK, C" 109N7EWLIACCCR  SWSWHNESL3T10SNRTOW 44245833 -99, 912500 441446099544401 unused 80 110aLvM "junell, 69"
00-00-1975 "LOWERBRULE, SIOUXTR" 10SN7oW20ACCER  SWSWNESZOTLOSMR 7 oW 441305 995555 441305099555701 Unused 900 211GRMR 6,11 ,/1969 G5
Q0-00-1975 "LOWERBRULE, SIQUXTR" 10SN7awW20ACCER  SWSWNESZGTLOOMR 7 awW 441305 995555 441305099555701 Unused 900 211GRMR 611 /1969 Q00
00-00-1975 "LOWERBRULE, SIOUXTR'" 100N7EwW26ACCER  SWSWNESZGTLOOMR 7hw 441305 0995555 44130500909555701 unused 900 211GRMNR 6,11 /1060 G40
10/24 /1967 UsGs 10BK73WIBAAER WEMENWSSTLOSMR 7 3w 441140 993625 441140099362601 Unused
3,/16,/1971 "GRASSROPE, MATTHEW" 108N7 3wWoBER MNWHWSETLOSNR73wW 441140 993830 441135099383401 Unused 110ALWM
5/25/1967 BR 108BN73WSBCBCZR  MNWSWNWSSTLOSNRT 3w 441125 9093730 4411230099372002 Unused
5,/25,/1967 BER 10BN73WIBCECR MwSwiwSSTLOSNR T 3w 441125 993730 441123099373001 unused

00-00-1962 ULANGDEAL, LLOVD" 108N7EWIBBABR MNENWNWSSTLOSNRY GW 441050 995740 441048099574201 Stock
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Since time and distance measurements for sailing began in
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Change the file type from text to
EXCEL

Get the columns straightened out.

Change numbers to the same format —
Pay attention to number of decimals
Pay attention to negative and positive Longitudes

DON'T USE FORMULAS!

RECLAMATION



Mame Box| A B C D E F 5 H | J K L

1 |Owner Wellnum Landnet Lat Long Station use Depth Aguifer |qualdate Parcode |Celcius

2 [THOMPSON LAWRENCE [106N71WI7DBAAR  [NEMWSEST7TIOBMRT 1% 43904717 -99.370833|  435903099221701 |Dome stic 950|2x septlf 92 10 7.0
3 [USCE 107N72W2ECDCER_ |SWISESWS2BTIOFMRT2WY | 44037500 -99.440275]  440213099262701 [Public Supply 9938[ 111ALVM [junell 69 10 5.9
4 [SCHAEFER LEROY 1077 4WEBCAAAR [NENESWSETIO7NRT 4w 44 086111 33736111 44051009944 1001 [Dome stic B5[111ALVM |iunell 53 10 9.4
& [WHITE LILLIAN IIFN74WEABCBR. | SWNWINESETI07 MNRT 44 44 105556 -39.734722|  440620099440301 |Dome stic 9998 111ALVM |junell 53 10 0.0
B [DORMAN KEITH 107 N7EW3AOCBEOZR_ [NWNWEWS30T107 NR7S 44 043056 -39.884722|  440235099530502 Stack 1470[211DKOT [juneld &9 10 10.0
7 [LARSON WALTER 106N 2¥W31BBEER _ [MWANWINWS31T106NRTZ 43948611 -33.525000|  435659099313601 [Dome stic 1300[2110KIOT [aug!0 61 10 10.0
B [THOMPSON .l 108N7 SWIOBBEER _ [MWANWINWS10T108NR73 44 180000 -33.584444|  441048099350401 [Dome stic 47 [111ALVM |june1s 69 10 10.6
5 [ALLEN GUS 17N7EW7ADDBR. |SESEMESTTIO7NRTEYY 44 087500 -39.866667 | 440516099520201 [Unused 1400[211DKIOT [junel! &3 10 10.6
10 [CLARK C 109N7EWI13BBEER  [NWNWINWS13T109NR7E 44 262777 -33.922778|  441510099552201 [Stock BO[111ALVM [june1! B3 10 11.5
11 [THOMPSON_BILL 109N77W2ADDDR. |SESEMESZTIOBNRT 7YY 44.163000]  -100.043611]  441630100023701 |Stock 36[111ALVM [june12 69 10 17
12 [USCE 107N74W3CECEBR_ | SWNWSWSITIOF NR74v 44098611 -99.704167 | 440555099421701 [Public Supply 22[111ALVM |juned B9 10 1.7
13[CLARK_C 109NTEWISACCCR [SWEWNESISTIDBMRTEYY | 44245833 -99.912500  441446099544401 [Unused BO[110ALVM Jjunel! 69 10 12.0
14 [DURKIN_ SALLY 109N7EW24BADR. |SENENWWSZ4T1DINRTEWY 44 236111 -39.913389]  441400099545001 [Unused B0[111ALVM |junel2 53 10 120
156 [ESTES AMDREW I7N7 AW AACER [SWNENEST1TIO7NRT 4% 44 021666 -39.6E5056)  4405209099400701 [Unused 120[211PIRR_[junell B9 10 12.8
16 [GIFFORD DALLAS 107 N7 7W13DAABR(Z) [NENESES13TI0F NRFTW 44071667 -100.006389] 440418100002301 [nolist 1300 |2 juneld 69 10 12.8
17 [MELLGARD IITN7EWTICAAR [NENESWS11TI07 NR7EW 44 086111 -33.795533|  440609099474601 [Dome stic 1400[211DKOT [junel2 &3 10 13.3
18 [DORMAN B 107N7EW29CCOCR_ |SWEWEWS28T107NR7S 44036111 -33.913383]  440210099515401 [Unused 1470[211DKIOT [junel? &9 10 13.9
19 [LANGDEAU LLOYD 10BN7EWWBAABCR. | SWNWINESETI0BNRT B 44179167 -33.969444|  441045099580901 |Domestic 1550[2110DKOT [july17 92 10 14.5
20 [LANGDEAU LESLIEN 108N77W3SDBADR_ [NENWSESIST108NR7 7 44113889  -100.031944] 440730099350901 [Unused 9993 |2x june23 70 10 14.5
21 [JANDREAU FAY IZN7SWTICAAR. [NENESWS11T107NR7EW 44086111 -33.795833|  440609099474601 |Domestic 1400[2110DKIOT [july16 B9 10 146
22 [SMITH SMH WAYNE 107N7EW29CCCCR_ | SWEWSWS29T107NRTS 44036111 -99.913069]  440210099515401 [Unused 1470[211DKOT [junel? 69 10 14.8
23 [SMITH wvIIE 107N7EW29CCDBR_ [MWSESWS20TIOFMRTEYY | 44037500 -09.066667 | 440215099520001 |Dome stic B888[211DKOT [july20 92 10 15.0
24 [BUNKER 10BN72W21CADCR |SENESWSZ1TIDENRT 2 43 9709 -39.479167 | 435815099254501 [Dome stic 8988[2110KOT |augld 92 10 155
25 [BRULE A l 10BN7 1WW30BECOR | SWANWINWSIOT106NRT 1 42dhED) -39.401389|  435735009240501 [Unused 973]211DKOT [augls &1 10 16.0
26 [HUSTON | 107N7EW2ECCOCR | SWEWEWS2ET107NRTG 136 -33.925000]  440209099552901 [Stack 1440[211DKOT [june0! B3 10 16.1
27 [FARR_AR | 10 1AASAR [NEMENES1TI07 MRZd 1 E -33.765278  440626099455701 [Stack 1000[211GRNR [augD1 69 10 16.2
28 [CHRISTEN| FX| b C el LESVYSET I B B8 -33.736111]  440510099441001 [Dome stic B5[111ALVM [augs 92 10 16.5
29 [WILMOT [ | . 1 MWS25 i 1 B -33.444444|  445724099264001 |Stock 13602110KDT [augl0 32 10 16.5
30 |BOLMAN oD q will B B= -99.398611]  435719099235601 |Domestic 945 |2110KOT [aug!3 92 10 16.5
31 [TAYLOR [ ] i E MWSIT 77 B IE -100.061111]  440105100033201 |Stock 1470[211DKOT [juneld B9 10 16.6
32 [THOMPEO ] g A " 1 = -99.406944|  435738099242601 [nolist 9999 [211DKOT [may31 56 10 16.7
33 [BUNKER B 7 — 1 1 E -99.477770]  435634099264001 [Dome stic 1260[211DKOT [aug!1 92 10 17.0
34 [KARLEN n 7 3YE AN MESET B B E& -39.600722|  440533009363701 [Stock 1220]211DKOT [aug!? 61 10 17.2
36 [GOURNEA 71 Ty ue B & -39.581944|  440307099345501 |Dome stic 5999 [2x july24 52 10 175
36 |KELLER [ ] gF B B 164 -89.779167 | 440700099464401 [Stock 9929 |2x juneZ3 70 10 176
37 [THOMPEQ) 7] 72 I == -33.408333|  435723099243201 [nolist 9993 |2 may3l 56 10 17.9
38 [LANGDEAEE | i B ZH 1 -33.947222|  440911099565201 [Unused 980[211GRNR [aug2s 61 10 18.2
33 |BRAKKE yoci ] 52 B EE -100.019444|  440823100033201 |Stock 9399|2x juneld B9 10 18.3
10 [NESS B/ | 1§ Y.SDABER  [NWINESES2ETWER7 7 | 1 -100.009722| 4407 46100003501 |Domestic 1300[2110KIOT [julyd 92 10 18.3
A1 [THOMPSQ) | 10O SWIAAALSR  [NENENESSTIDBNRT 3V G | 1 -33.587500]  441047039350903 nolist B00[211GRRS [augls B 10 18.9
42 [BLUM BA | 10SN7 TWECBACR. [NENWSWSAT106MRT 14 ] -33.381944|  435632099225601 [Unused 9993 2x may01 69 10 18.9
43 [BUNKER [ 106N7 2425E0002R | SEMYWS28T106NRT2W 439 -99.458056|  435725099260701 |Dome stic 1440[211DKOT [augl0 92 10 19.0
44 [GANDT 108N7EW21DCADR_ [MESWSESZ1TIDNR7EWY 4413509 -99.951369]  440821099570501 [Dome stic 1000[211DKOT [july2 92 10 19.5
45 [LANGDEAPP CHARLES 108N7EW21CCCOR_ [SWEWEWS21T108NRTE 44 138339 -39.965278|  440818099575401 |Dome stic 1200[2110K0T [julyg 22 10 200
46 [BLUM BART 10SN7 TWECCEBAR  [NWEWSWESTIOSNRT 1YW 43922222 -39.383333] 4356220992301 01 [nolist 5999 ]2x augll 1 10 200
47 [CLARK CORMELIUS 102N7EWIODEDAR  |SENWSES10TIDINR7EWY 44 258333 -39.948611]  4415209099565501 [Unused 5999 [2x juneld 56 10 210
48 [CLARK_ C 109N7EW2EBDE0R  [NWSENWSZETIOBMRTEYY | 44215444 -33.936111]  441308099561101 [Stack 1000[211DKIOT [junell &9 10 210
43 [CLARK_ C 109N7EW2BACCER  [SWEWNESZETIOBMRIEYY | 44218056 -33.931944|  441308099555701 [Unused 900[211GRNR [junell B9 10 210
50 [MIDDLETENT PAULINE  [108M7EW3ODABADR | SEMENWSI0TI0BMR7ZEYY 44135000 -33.991667 |  440806099593001 |Domestic 5993 [2x aug24 92 10 210
51 [THOMPSON 10BN 4 1CABBR. [NWWNESWS1T10BMNRT 4% 44187500 -33.689722|  441114089333501 [nolist 965]211DKOT [junell B9 10 21.1
52 [THOMPSON 10BN 4 1CABBR. [NWWNESWS1T10BMNRT 4% 44187500 -33.689722|  441114089333501 [nolist 965]211DKOT [augls B1 10 21.1
53 [CHRISTIAN 17N7EWAADCAR  |SWSENESATIOFNRZEW 44102778 -33.627778|  440B0B099494101 |Domestic 1330[2110KIDT [aug21 61 10 211
54 [CHRISTIAN 107N7EWEADCAR |SWSENES4TIO7NRZEW 44102778 -99.627770]  440608099494101 [Dome stic 1330[211DKOT [july17 92 10 211
55 [THOMPSOM_J 10BN7SWITADECR  [MYWSENES17T1DENRTIWY 44161111 -99.611111]  440939099363501 [Stock 950[2110KOT [june 01 69 10 216




Clean the data

« Watch column format — 8 letter headers
 Put numbers or text into missing labels:
use nﬂgg for any missing number,

for any missing text use ‘DM

C In Excel will be attached to

“one point” in the map

RECLAMATION



Data Attached to Points

* There can be empty cells in EXCEL, if you are
going to convert to a ‘dbf’ file

= The ‘dbf’ — database file format — will look like

gooble-d-gook in windows
= AIll 1000 rows in the Excel file become ﬂ":
long, streaming data line in dbf

* Thelineis read in partitions - a missing cell will
make every label ‘off’ after it.

= This is the labeling format for images

RECLAMATION



Mame Box| A B C D E F 5 H | J K L

1 |Owner Wellnum Landnet Lat Long Station use Depth Aguifer |qualdate Parcode |Celcius

2 |[THOMPSOM LAYWRENCE |106M71W17DBAAR  |NENYWSES17T106MNRT 1WY 43.994717 -99.370833)  4358503099221701 | Domestic 950 |2 sept1h 92 10 7.0
3 |USCE 107N72WIECDCER  [SWEESWS2ET107NRT2WY 44.037500 99440275 4402130992627 01 |Public Supply 8888 111ALVM |juneld 63 10 g.9
4 |SCHAEFER LEROY 107 N7 4WECAAAR NEMESWWSETI07 MR 434/ 44.086111 -99.736111)  440510099441001 | Domestic B5111ALYVM |junelD B3 10 9.4
5 |WHITE LILLIAN 107N 4WEABCER SWINWNESET107 MR 434/ 44.105556 99.734722)  4406520099440301 | Domestic 9508 |111ALVM |junell B9 10 10.0
6 |DORMAN KEITH 107N75WIOCEBED2R. | NWNWEWS30T107 MRS 44.043056 -99.884722)  440235099530502 | Stock 1470(211DKOT |junels B3 10 10.0
7 |LARSON WALTER 106N 2W31BBEBER  |NWNWINWEI1T106NRT2 43.948611 -99.525000)  435659099313601 | Dornestic 1300|211DKOT |augl0 61 10 10.0
g |[THOMPSON . 108N/ IWIOBBEER  |NWNWINWE10T108NR7 S 44.180000 -99.584444|  441048099350401 | Dornestic 47 [ 111ALYM |junels B3 10 106
9 |ALLEM GUS 107N75W7 ADDER SESEMESTTI07 NR7SW 44.087500 -99.866667 | 440516099520201 |Unused 1400|211DKOT |junell B3 10 106
10 [CLARK C 109N7EWI1SBBEER  |NWNWINWE13T109NRTE 44252777 -99.922778)  441510099552201 | Stock 80{11TALYM |junell B3 10 115
11 [THOMPEOM BILL 109N 7 W2ADDOR SESEMES2TI09NRT W 44.163000 -100.043611]  441630100023701 | Stock 35|11 TALYVM |junel? B3 10 1.7
12 |USCE 107N 4WICECER SWINWSWSITI07 WRF WY 44.093611 99704167 | 440555099421701 |Public Supply 221 111ALVM |juned B3 10 1.7
13 [CLARK. € 109NTEWISACCCR  [SWEWNESTIT109NRTEYY 44245533 -99.912500)  441446099544401 |Unused G0|110ALYM |junell B8 10 12.0
14 [DURKIN  SALLY 109N7BWZABADR SEMNENYWS24T108NR7EWY 44.236111 -99.913889)  441409099545001 |Unused 80| 111ALYVM |juneld B3 10 12.0
15 |[ESTES ANDREW 107N7AWTIAACER | SWNENESTITI07NRT 44/ 44.091666 -959.665056)  440529099400701 |Unused 120|211PIRR |junell B8 10 128
16 [GIFFORD DALLAS 107 N7 7 W1SDAABRZ) [NENESES13TI07 NRF7WY 44.07 1667 -100.006389)  440418100002301 |nolist 1300 | 2% juneld 69 10 128
17 |MELLGARD 107 N7EWT 1 CAAR NEMESWWS11T107 NR7EWY 44.086111 -99.795833) 44050909947 4601 |Dornestic 1400|211DKOT |junelZ B3 10 133
18 |[DORMAN B 107N7EW29CCCCR | SWEWEWE29T107NRTS 44.036111 -99.913889)  440210099515401 |Unused 1470]211DKOT |junel? B3 10 139
19 [LANGDEAU  LLOYD 108N7EWEAABCR SWNWNESET108NRTEW 44179167 -99.969444|  441045099580901 |Dormestic 1550 (211DKOT [july1? 92 10 145
20 |LANGDEAU  LESLIEN 108N77W3ISDBADR  |NENWSESISTI08NRTW 44.113889 -100.031944|  440730029350901 |Unused 9999 |2x junez23 70 10 145
21 [JANDREAL FAY 107 N7EWT I CAAR NEMESWWS11T107 NR7EWY 44.086111 -99.795833) 44050909947 4601 |Domestic 1400(211DKOT [julyls B3 10 146
22 |SWITH SMITH WAYNE 107NEWZICCCCR | SWEWEWYE29T107NRTS 44.036111 -99.9138589)  4402100995159401 |Unused 1470211DKOT |junel? 63 10 14.8
23 [SMITH WWAYNE 107N7EWZECCDER  [NWWSESWS28T107 NRT WY 44.037500 -95.0666607 | 440215039520001 |Domestic 899 11DKOT |july20 92 10 15.0
24 |BUNKER  DARYL RLFN7 W21 CADCR  [SENESWS2TIDBNR7 2 43.970833 -99.479167 | 435515099284501 | Domestic 8599 | 211DKOT |augll 52 10 155
25 |BRULE CATTL ECO ! 43.959722 -99.401389)  435735099240501 |Unused 973|211DKOT |augls B1 10 16.0
26 [HUSTON R i H 44.036111 -99.925000]  440209029552901 | Stock 1440|211DKOT |june0l B3 10 16.1
27 |FARR ARCHIE 74 | 44.106244 99.765278|  440626099455701 | Stock 1000[211GRENR [aug01 B3 10 16.2
28 [CHRISTENCE EARL 07 I anl 44.086111 99.736111)  440510092441001 | Dornestic 65| 111ALYM |augs 92 10 16.5
29 [WILMOT  TOM e 0 i ¥E 43.956944 99444444 445724099264001 | Stock 1360 [211DKOT [augl0 92 10 16.5
30 |[BOLMAN THEQDORE I 2 ¢ 1 43.955556 -99.398611)  435719099235601 | Domestic 946 [211DKOT [augl3 92 10 16.5
31 |TAYLOR CF E R | 44.018056 -100.061111]  440105100033201 | Stock 1470|211DKOT |junels B3 10 166
32 [THOMPEON FLOYD [ 11 43.961111 -99.406944 | 4357 30099242501 |nolist 9899 | 211DKOT |may31 56 10 16.7
33 [BUNIKER JOHM O 43.942778 -99.477778)  435634099284001 | Domestic 1250[211DKOT [augll 52 10 17.0
34 |KARLEN MERRILL [ S 1 44.093056 -99.605722)  440533029383701 | Stock 12201211DKOT |augl? &1 10 17.2
35 |GOURNEAL BOYD iR SWNESWE22 44.051389 -99.551944|  440507099345501 | Domestic 999912x july24 92 10 17.5
36 |KELLER M /5 SEEDCAR | SWSENWSIETI0RMN 44116666 99779167 4407000294654401 | Stock 9999 2% june23 70 10 176
37 | THOMPSOM FW OEMN72W25ADCOR  [NESENES2ET10ENRF2VY 43.956244 -99.408333)  435723099243201 |nolist 999323 may31 56 10 179
38 [LANGDEAU L 108N7EWI1EDDR SESES1ETI108NRIEW 44152778 99947202 440911099565201 |Unused 980|211GRENR |aug25 61 10 182
39 |BRAKKE AMDREW 108N 7WZCOBAR  [NWSESWS2ZIT108NRT7W 44.131944 -100.019444|  440823100033201 | Stock 9999 jix junel? 69 10 183
40 [MNESS  BAUMITA 108N 7W2EDABER. |NWNESES2ETI08NRTW 44129167 -100.009722) 4407 45100003501 | Dornestic 1300|211DKOT |julyd 92 10 183
41 [THOMPSOM  SW 108N IWHAAAAZR  |INENENESITIOBNRY 3W 44179167 -99.587500)  441047099350903 | nolist 800|211GRRS |augls 61 10 189
42 |BLUM BART 105N7 WS CBACR NENYWEWSSTI05MRY 13 43.925000 -99.381944|  435532099225601 |Unused 9999 ) 2x may01 B9 10 189
43 [BUNIKER _JOHM 106N 2WIEBDDD2R. | SENWS2ET106NRI W 43.956544 -99.465006) 4357 25099280701 | Domestic 1440[211DKOT [augl0 52 10 19.0
44 |GANDT WERA 108NBWIDCADR |NESWSES21TI0GMNRTEYY 441333583 -99.951389)  440821099570501 | Domestic 1000 211DKOT |july2 92 10 19.5
45 |LANGDEAU CHARLES 108NBWICCCOR | SWEWEWE21T108NRTE 44.135889 -99.965278)  440518099575401 | Domestic 1200(211DKOT |julyd 52 10 20.0
46 |ELUNM BART 108N 1WECCEAR MW SWSWSETI0ENRT 1YW 43.922222 -99.383333)  435522099230101 |nalist 9999 8x augdl B1 10 20.0
47 |CLARK CORNELIUS 109N7BWIODEDAR  |SENWSEST0T102MR7EW 442688333 -99.948611)  441529099565501 | Unused 9999 2x juneld &6 10 21.0
48 [CLARK. C 109N7EW2EEBDBDR  [NWSENWS2ET109NRTEW 44.219444 -99.936111]  441308029561101 | Stock 1000|211DKOT |junell B3 10 21.0
48 [CLARK. C 109N7EW2EACCER  |SWEWNES2ET109NRTEW 44.218056 -99.931944|  441305099555701 |Unused 900|211GRNR |june1l B3 10 21.0
50 |MIDDLETENT  PAULINE 108N7EWIOABADR | SENENWSIOT108NR7EW 44.135000 -99.991667 | 440806099593001 |Dormestic 9999)2x aug2d 92 10 21.0
51 [THOMPSOM 108N74W1CABER NWNESWS1TI08NRY 434/ 44.187500 -99.655722)  441114099393501 |nolist 965|211DKOT |june0l B3 10 211
52 [THOMPSOM 108N74W1CABER NWNESWS1TI08NRY 434/ 44.187500 -99.655722)  441114099393501 |nolist 965|211DKOT |augls 61 10 211
53 |CHRISTIAN 107 N7 5WAADCAR SYWEENESATIONRY 54 44102778 -99.827778)  440608099494101 |Dormestic 1330|211DKOT |aug21 61 10 211
od |CHRISTIAN 107 N7 EWAADCAR SYWIENESATIONRT 5 44102778 -99.927778)  440605099494101 | Domestic 1330211 DKOT [july17 92 10 21.1
95 [THOMPSON 108N73WI7ADECR  |NWEENEST7TI0GNRT IV 44.161111 -99.611111)  440939039363501 | Stock 950 [211DKOT [june 01 B9 10 21.6
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* | have points with real world projections

 Labels & data are attached to every point

« ARCMAP produces a data table



The data can be edited in ARCMap — it looks a lot like
EXCEL

notice the fenth & ( columns

OWHER WELLHUM LANDHET LAT LONG STATION | USE DEPTH ‘ AQUIFER | QUALDATE PARCODE CELCIUS
BLUM BART A0SMT1WSCBACR MERWEVWSSTT OSHRT WY 43925 -99.381944 435532099225601 |Unused 9999 | 2x may01 69 10 16.8
BLUM BART A0SMT1WSCCBAR FRAEAEVWEST DSMRT v 43.922222 -99.383333 435522099230101 |nolist 9999 | 2x augl &1 10 20
MEMZIE RICHARD 0BMT 1WW32CCCDR SESWEWEI2TTDEMRT 1WA 43934722 -99.383333 435607099230001 |Domestic 840 211DKOT sept11 92 10 &0
BUNKER  JOHN 06MNT ANIZADBCR S33TI0BMRT 20 43942778 -89 477TTE 435634099284001 |Domestic 1280 | 211DKOT augll 82 10 17
LARSON WALTER 1067 23 BEBBR BRATARAYEST T1OBNRT 2 43948611 -99.525 433639099313601 |Domestic 1300 | 211DKCT augl0 &1 10 10
BRULE CATTLE CO A0EMT1W2SCCDBR SESWWEWS2BT1DENRT1W 4395 -99.3625 435659099214401 | Stock 829 211DKOT may2s 24 10 216
BUNKER  JOHRM 0EMNT AN2EE0D02R SEMNS2ETTDENRT 24 43956944 -89 463056 435725099250701 |Domestic 1440 | 211DKOT auglD 82 10 18
WILMOT  TiOm 10BMT ANZEBCCAR SWEARAS2ET DBNRT 20 438956944 -99 444444 445724099264001 | Stock 1360 | 211DKOT augl 92 10 165
FORELL O A0EMT ANZEBCCAR SENINEZET 1 DBNRT 2 43956944 -99 444444 44:3724099264001 | Stock 1360 | 211DKCT augld 59 10 56
BRULE CATTL ECO A0BMT1WI0EECDR SRS I0T 1 DENRTYY 43958722 -99 401359 435735099240301 |Unused 973 | 211DKOT augls 61 10 16
BOLMAN  THEQDORE A0EMT1WIDCABAR FAMESWWES0TT DENRT1W 43955556 -89 398611 435719099235601 |Domestic 948 | 211DKOT augls 82 10 16.5
THOMPSOM  FLOYD 0EMT AN258 DR SEMENESZSTT0BMRT 2vy 43961111 -99 406944 435738099242501 |nolist 9999 | 2110KOT may31 56 10 16.7
THOMPSOM  FA 06MNT ANZSADCDR MESENESZST1O6MRT 2 43956944 -99 408333 435723099243201 |nolist 9999 | 2% may31 56 10 178
THOMPEOM Py A0EMNTIWIDCABAR BRAMESVWES0TT DBMRT 1V 43955356 -99 395611 433719099233601 |Domestic 946 | 211DKOT juned 63 10 227
BUNKER  WWILFRED A0EMNT 2N SDALDR MEMESEST 9T106NRT 2 43970833 -99 508333 435813099302901 |Unused 1280 | 211DKCT june1E B9 10 238
BUNKER DARYL A0EMNT 2N CADCR SEMESWS21T10ENRT 20 438970833 -89 479167 435815099284501 |Domestic 9999 | 211DKOT auglD 82 10 15.5
THOMPSOM  LAWRENCE 0BMT 10 TDBAAR MEMWSEST7T10BNRT 10 43984717 -89 370833 435903099221701 |Domestic 840 | 2x =ept6 92 10 7
THOMPSOM CLAREMCE A0EMT 1WA TDBAAR MERWEES1TT106MRT 1% 43984722 -99 370833 433903099221701 |Domestic as0 | 2x june3 63 10 22
THOMPSOM A0BMT 2N 1BDAAR MESERWS11T106NRT 20 44002778 -99.4375 440005099261301 |Unused 1020 | 211DKCT may2s 24 10 243
IRELAND J 0EMNTANEACADR MESWWMESET1 OEMRT 4404 44 018667 -99.751388 440055099450301 | Stock 1100 | 211DKOT juneli B9 10 228
TAYLOR CF 10EMT WIBE00R SEMAMAEITT OSMRT A 44.013056 ~100.061111 440105100033901 | Stock 1470 | 211DKOT june1s B9 10 16.6
IRELAND 107MT$031 CBDCR SERMASIWSE T107NRT A 44025 -93 7625 440131099454401 | Stock 1100 | 211DKOT junedt 63 10 222
USCE A07THT 2N ACDR SESWVWNESI TI0TNRT 20 44 025167 -99.5125 4401460993043501 |Public Supply 36 | 111ALWNM junedi 69 10 a6
JAMDREAL BROTHERS A07MT$N34ADR SEMES34TI07HNRT 4 44030556 -99 585550 440149099411601 |nolist 1080 | 211GRMR aug &1 10 25
HUSTON R A0TMTEW2ECCCCR SWEEWE2ET DTNRTE 44.036111 -99.925 440209099552301 | Stock 1440 | 211DKOT juneli B9 10 161
DORMAN B 07NTSWZHCCCCR SWEWSINE 29T OTNRT S 44 036111 -99 913889 440210099515401 |Unused 1470 | 211DKOT june1? B9 10 138
SMITH SMITH Wt ME A07THTINZICCCCR SWENEWSZITTOTHNRT I 44036111 -99.51 3859 440210099:31:3401 |Unused 1470 | 211DKCT junel? 69 10 145
HUSTON BROS. A07HTERNZECDCD2ZR SWEESWSZET1OFNRTE 44036111 -99.918056 440210099:350701 |Domestic 1600 | 211DKOT june28 73 10 267
SMITH WAYNE 07T SN2OCCDBR MSESWE2ATT OFNRTSN 440375 -89 BEEEET 440215099:520001 |Domestic 9999 | 211DKOT july20 92 10 15
USCE 107MT AN2ECDCBR SWEESWS2ET1 07 MRT 20 440375 -99 440278 440213099262701 |Public Supply 9999 | 111 ALWN june10 69 10 84
DORMAN  KEITH 107MTSNIOCER02R BRANASINS 0T OTNRT S 44 043056 -99 554722 440235099530502 | Stock 1470 | 211DKOT june1s 63 10 10
ZEISLER A A07HT ANZIABBCR BRATARESZAT] OFMRT N 44.048611 -99 515278 440255099365301 |Unused 1240 | 211DKOT aug 61 10 2156
GOURNEAL BOYD 07N INZ2CCACR SWMESWS22T1 OFNRT N 44.051389 -99.581944 440307099345501 |Domestic 9999 | 2x july24 92 10 17.5
LANGDEALX  ORWILLE A07MT INZ2DBCCR SWMAWEES22T1 OFNRT N 44054167 -99.575 440315099342301 |Domestic 1030 | 211DKOT july23 92 10 295
SWOBODA B 07N SNZIADDER SESENESZATTOTMRT 8¢ 44 058333 -949 BEERET 440332099400201 | Stock Q?D 211DKOT juned1 B9 10 233
SCHAEFER  Jind A07HT INZ20BEBCR SWMEMES20T10TNRT S 44 0623 -99 539722 440343099:313501 |Domestic \11 260 | 211 GRMR july20 92 10 225
SCHAEFER  JI A07HT IN20BCER BRSNS 20T OTHRT I 44.081111 -99 563669 440336099:514901 |Domestic Q 1600 | 21 TINKR oct2? 79 10 T e m p 30
WYL HUGH A07TMTSN24AADCR SEMENESZ24T10TNRT 40 44061944 -89 4EEEEE 440343099334301 | Stock @ 1200 | 211DKCT juneli B9 10 o
IRELAND  JERRY 07MT SN ECDCAR SWEESIETET107MRTSN 44 DEEEET -99.538889 440358099501901 |nolist 1500 | 21 7INKR aug2d 51 10 266
GIFFORD DALLAS 07MT TN DA ABR(Z) MEMESEST 3T107TMRT 7 44 071667 -100 006359 440418100002301 |nolist 1300 | 2% june1s 63 10 1258
JANDREAL MIKE A07HTENICDACR MESESVWSOT1OTMNRTEW 44080356 -99.956344 440452099:572701 |Domestic 1370 | 211DKOT aug23 61 10 25.2
JAMNDREAL MIKE A07M7ENWIDDABZR MESESESATI OTMRTEW 44.031944 -99.047222 440457099564701 |Domestic 1340 | 211DKOT july1s 92 10 253
MELLGARD 07N SN CALR MEMESWWS11T107NRT S 44.086111 -99.795833 440509099474601 |Domestic 1400 |21 1DKCT june12 B9 10 13.3

RECLAMATION







We can place the points on top of an aerial

(ortho) photo and sort them by ,“e“\\\
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the scan using the section edges

and an orthophoto
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Ground Contral Point (GCP] Entry - Ground Control Point [GCF) Projection

Pisel® [427 /Easting/Lon [321408.9514556 Add GCP to List ] UTM Zone 14 / NADE3 / meters
Pizel' |1243 “r/Morthing /L at 15194070 802845 Update Selected GCP ] Select Projection ... ]

: - Ground I‘:o;'vtrol Paints [Double-click to Center on GCP)

Font Name | Pixel| Pizel'Y | Projected | Projected | Longtude | Latitude Eron Delsts 0K
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| use ERDAS or GlobalMapper,
AR e T ... ARCMap has trouble with diagonal stretch

Point 4 427 1243 3214100 519407008 -101.34371132 4687617545 0.00
Help



The rectified image produces world coordinates for
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The old
still shows (if the area has not
been cropped)
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you to take old data (either

N point locations) and place
Ith real world coordinates.

 Into a palm pilot and
arison can be made
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They leave a
‘comma’
shaped wedge
of land in
between

Turtle Mts. may
be a wedge of
ERLRUEIRVES
broken loose
and shoved on
top

There is a
sister
mountain in
Canada

RECLAMATION



What i1s a DEM?

Digital Elevation Model - a raster grid of regularly
spaced elevation points (derived from paper topos)

ASCII characters in fixed block format
The 30 meter grid has a point every 30 meters on the ground
A 10 meter grid has a point every 10 meters on the ground
Contours are created by connecting like points (2-D map)

Elevation readings can be used in ARCScene for 3-D maps
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RIVER DRAINAGE

Elevation
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50 foot CONTOUR INTERVALS

 Purple color is the
ridge between the two
| s | il _\ glaciers
o b f  Yellow & orange are
i the high areas

e Brown & blue are the
lowlands

Elevation

I 20 - 1400
Il 1401 -1.450
B 1,451 - 1,500

1,501 - 1,551
1,551-16
1,601 - 1,65

I 1651 - 1.70¢

PIERCE

Mosaic of mostly 10 m DEM's (gap-filled with 30 m DEM's)
complete grid of quads 48099 used to create 5ft & 10ft contours
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SCALE 1:120,000
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6inch R tion Aerial Photography 5/2002 SCALE 1 inch = 167 feet
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The
computer
will locate
the nearest
point with
the same
value, this is
not always

- the right
point.

R MATION




CREATING CONTOURS
USING.

GLOBAL MAPPER

Oor

ARCGIS ?
RECLAMATION



Mapper - REGISTERED - [5]%]

Point Styles | Vertical Options | Shader Options | Projection
Genetdl | VeclorDisplay | AreaStyles | Line Styles
Giid Display (Shift+G)
@ NoGid  Lat/LonGrid  Global Projection Grid
Distance Scale Display Units (Shift+S)
" NoScale ( Metric (m/km] (& Statute (ft/mi)
Elevation Legend Display Urits (ShiftsL)
" Molegend ( Metic [meters] % Statute [feet)

Position Display Format Let.-*Lon dd" mm' s5.33" h ¥ I
Area Measure Units Squere Miles - I
Distance Measure Units Statute (ft/miles) i i

0.0 mi 25 mi 5.0 mi 7.5 mi 10.0 mi

For Help, press F1

Global Mapper — you can set the scale
doesn’t matter what is pulled in

IGEQ (NADB3) - ( -103,08365294, 47.05272623 ) 47° 03 02.81" N, 103° 05’ 01.26" W



% Global Mapper - REGISTERED
708 View Tools Search Help
Open Data File(s)...
Open Generic ASCII Text File{s)...
Open ECW File from the Web...
Unload All...

Download Data from the Web...

Load Workspace. ..
Save Workspace., .,
Save Workspace As...

Run Script...

Capture Screen Contents to Image. .,

Expork Raster and Elevation Data »

Export Vector Data 3
Batch Convert/Reproject

Generate Contours...
Rectify (Georeference) Imagery...

Print...
Print Preview...
Print Setup. ..

1 w001001 . 2df
2 Ci\Data\...\w001001, adf

Exit Chrl+%

2,250 ft

21251

Export Arc ASCII Grid,.,
Export BIL/BIP/BSQ File. .,
Export DEM. ..

Export DXF 3D Face File...
Export DXF Mesh, ..

Export DXF Point File...
Export Float/Grid Fie...
Export GeoTIFF...

Export JPG...

Export Leveller Heightfield. ..
Export MapMaker Terrain File...
Export RockWorks Grid. .,

Export Surfer Grid (ASCII Format). ..
Export Surfer Grid (Binary Format)..,

Expart STL File,..

Export Terragen Terrain File...
Export YRML...

Export XYZ Grid,

—h

7.5 mi

Global can put several

D

-

.t

EM'’s together,

Then export them as a single mosaic DEM

GEO (NADS3) - ( -103.07 516037, 47.04377196 ) |47° 02’ 37.58" N, 103° 04' 23.38" W



2903 f
28751

"= Contour Generation Options

Contow Options | Simpiiication | Contou Bounds |

Contour Interval

ll] METERS >

METERS
Resolution FEET

The resolution affects fidelity with which contours are
generated. Larger numbers result in less detaled contour
lines that take up less space. Typically you'll just want to
accept the defaults.

H-amst 192619384438135  arc degrees
Yads 9259592599999  arc degrees

If you wish to change the ground units that the resolution
is specified in, you need to change the curent projection
by going to Config-> Projection.

r Generate Area Features Colored Based on the
Cunrent Elevation Shader in Addition to Contours
[™ Generate Spot Elevations at Min/Max Elevations

‘ 1mi

For Help, press F1

Global easily sets the contour interval to feet,
and you can create area or point features




= &2
3,066 ft

3,000 ft

\ L i
00mi  0O5mi  10mi ; 2L ] .. A\ (20l S " N ”"? A=)

GEO (NADS3) - ( -102.49427306, 46.90315202 ) 46° 54' 11,35" N, 102° 29' 39.38" W

RECT AMATION

<2360 ft> Contour Line, Minor




* Global Mapper - REGISTERED CEX
558 View Tools Search Help

Open Data File(s)...

Open Generic ASCIT Text Fil

Open ECW File from the Web...

Unload All.. Chri+u

Download Data from th

Load Workspace..,
Save Workspace...
Save Workspace As..,

Run Script...

Capture Screen Contents to Image...
Export Raster and Elevation Data
Batch ConvertfReproject X
Export DXF...
Export Garmin TRK (PCXS) File...
Export Garmin WPT (PCXS) File...
Print... Chrl+P Export GOG (Generalized Overlay Graphics) File...
Print Preview. Export InRoads ASCII
Print Setup... Export Landmark Graphics. ..
Export MapGen... ‘ ¥
Export Maplnfo MIF/MID. .. o, s, ! . 2 - & File Selection |E>-ponEomds|
Export MatLab... < P L 4 77 4 e
Exit X S oy it WL e e W [~ Export Areas
: § ' : Fie: | Select...
™ Esport Lines
File: I Select...

[~ Export Points

File: I— Select...

The shapefile format does not allow the mixing of different
entitiy types (Le. points, lines, and areas) within a single
shape file. Thus, you need to specify which entity types
you wish to export and what file to export them to.

Generate Contours...
Rectify (Georeference) Imagery...

1 w001001 . adf
2 C:\Datal...\w001001.adf

Generate projection [FRJ) file for each entity type. Note
[ that some software [i.e. Arc Explorer] cannot handle
shapefiles with a PRJ file, so disable if you have trouble.

I” Generate 3D Line/Point Features

25 mi

[Export vector data to ESRI Shapefile format GEO (NADE3) - ( -103.05419838, 47.04377196 ) 47°02' 37.58" N, 103°03' 15.11" W

croate the contours and export 25 2 ehapeie REC LAMATION



= Untitled - ArcMap - Arclnfo
File Edit View Insert Selection Tools Window Help
DeR& @ & |[129777 = & O N

Geareferencing » | Layer [naip_11_1n_s_nd089_2005_1sid »| ()|~ A E

SF=1 Layers
=2
LAYER
Contour Line, Interm
= Conkour Line, Major
Contour Line, Minor
= naip_1-1_1n_s_nd089_2
RGB
Band_1

M Attributes of globalcont
| Fp | Shepe | MAME [  LAVER | ELEVATION |
6385 |Polyline IM G Cortour Line, Minor 2840
6386 Polyline IM Contour Line, Minor
6357 Polyline IM 8 Contour Line, Intermediate
6386 |Polyline ZM Contour Line, Intermediate
6389 |Polyline ZM G Contour Line, intermediate
6390 |Polyline ZM Contour Line, Intermediate
Cortour Line, Minor
Contour Line, Minor
Contour Line, Minor
Contour Line, Minor
Contour Line, Minor
Contour Line, Minor

Contour Line, Minor

Contour Line, Minor
6400 |Polyline ZM ¢ Cortour Line, Minor
6401 |Polyline ZM Contour Li

Contour Li

Cortour Line, Minor
6404 Polyline IM a0 Contour Line, Minor
6405 Polyline ZM 9 Contour Line, Minor
6406 Polyline IM |2 Contour Line, Minor
8407 Polyline ZM 289 |Contour Line, Minor
6408 Polyline ZM 29 Contour Line, Major
BdIZIEl'PDI'yIm IM |2900 Contour Line, Major 0/ A0018.52 S205863.24 Meters

i\thhoenr;ali rt: ;i rc]:?) r:?oe u?llz;))t/): rlssgz1 8 eefli :eeviargg nAcT a(t:a’l R E C LA M AT IO N




File Edt Vew Go Tools Window Help
= Pl BEX S A QPO N
Locaion:  |C:\Data\dickdam'dem_GCS8313\70241024\70241024 ~| AR C

_Styhnl’beet: Iﬁ 1 A 3 @Q@'Oﬁg& 1 .
bringsa

X! Contents Preview | Metadata |

&) Catalog ~
= (=1} -
5 DEM In as
+ __| apdm .
+ ] arcgis B&W
+ [ Corpscon a
= :_"l Data
+ [ butrent
+ [ chuck_trial
+ (] devilslake:
= [ dickdam
= [ dem_GCSB313
- ] 70241024
+ 4 70241024
METADATA
] west
[ 76772354
(G east_2405
& east_2410
G east_2415
S east_2420
o west_2405
TSP west_2410
[ west_2415
AP west_2420
S west_2430
&) contours
B east_2405
B east_2410
B east_2415
B east_2420
] west_2405
5] west_2410
B8] west_2415
west_2420
B2 west_2430
(L1 dickinson_dam
(1 ops_1995data
(3 gps_2000
+ () gps_utiitiesns
(1 nad27
+ () nada3_14
(] newos
+ (] s57trial
+ __| topo
+ (] topo_jpg
e
+

(1 unknown_prj
P crky_bnd
+ P hues

Preview: | Geography j

Newer DEM’s from EROS have a line file, I{ E (:ﬁ L;&a i]\%;i f‘: XTE ()N

some older versions of DEM'’s will not open




File Edit View Go Tools Window Help

& BR X

& QA$ O N

Location:

7

x

Stylesheet: |

+ (] arcais A
+ (] Corpscon
-] Data
+ (] buftrent
+- [ chuck_trial
+ (] devilslake
=1 (] dickdam
-] dem_GC58313
-1 (] 70241024
+ #H 70241024
Bl METADATA
5 west
(] 76772354
+ %g 76772354
2] east
&l METADATA
&P east_2405
&P east_2410
&P east_2415
&P east_2420
&P west_2405
&P west_2410
&P west_2415
&P west_2420
&P west_2430
&) contours
] east_2405
5] east_2410
E] east_2415
5] east_2420
5] west_2405

B imrk DAL

EIRE SRR SRR S SRS SR SEE e

|C:AData\dickdam'dem_GCS8313470241024\west.shp

CERT X

x

[£§ ArcToolbox
+ &P 30 Analyst Tools
+ @ Analysis Tools
+ &P Cartography Tools
- @ Conversion Tools
+ % From Raster
+ & ToCaD
+ @ To Coverage
+ & To dBASE
+ To Geodatabase
= To Raster
A ASCII ko Raster
#° DEM to Raster
#* Feature to Raster
A Float to Raster
2 Raster To Other Forr
+ & To Shapefile
+ @ Coverage Tools
+ % Data Interoperability Tools
+ % Data Management Tools
+ @ Geocoding Tools
+ &P Geostatistical Analyst Tools
+ @ Linear Referencing Taols
+ &P Network Analyst Tools
+ &P Samples
+ &P Spatial Analyst Tools
+ @ Spatial Statistics Tools

<

Contents Preview I Metadata |

Favorites | Index Searchl

If there is no line file, you will want
to use ARCTOOLS : DEM to Raster
Then load the raster grid into ARCMap

Preview:

[ Geography

RECLAMATION




=_ Untitled - ArcMap - Arclnfo
File Edit View [nsert Selection Tools Window Help

DERE& B | o | [rz53e 12| &SN | et~ | » S [cresten =
Georeferencing | Layer | 76772354 > (v S E | spatislanalyst v | Layer |76772354 ~ B @@ & [ a WO RS
x Distance »
® Di
= £ Layers Q Density...
= B ' Interpolate to Raster »
A
Hoh:865.0%5 | .
—— o Cell Statistics...
O Neighborhood Statistics. ..
Zonal Statistics...
= Reclassify...
i Raster Calculator, ..
k Convert
o Options. ..
#
Y

ARC does not give you ?[[x]
feet Or meters’ Input surface: Irast83‘l4 _V_I EJ

ou must ﬂ ure |t out Contour definition
y i g : Input height range: Zmin: 1391 Zmax: 2313

Contour interyal: | 10

Base contour: | 0

Z factor: | 1

Output information based on input contour definition

Minimum contour: 1400

1 Maximum contour: 2310
»
“H‘ Total number of contour values: 92
Ve |
Output features: c:ATemphctowr.shp =
Display | Source Selectionl 20 &0 4

| ey > NGV | DD TR TS A =ifo -] Bz oA~ &L 2 0K | Concel |
Creates contours or isolines from a surface

contoure all e way oo, rasting sour pragram RECLAMATION



File Edit View Insert Selection Tools Window Help
DNed& B> o | & |2em .

| Georeferencing

- & Layers
- M east
I
= ™ naip_1-1_1in_s_nd0oso_2
RGE
M Red: Band_1
[ Green: Band_2
M Eiue: Band_3
= O globalcont
LAYER
Contour Line, Interm:
= Contour Line, Major
Contour Line, Minor

Polyline
Polyline
Polyline
Polyline
Polyline
Polyline
|Polyline
Polyline
Polyline
'Pol\-'line
Polyline
3 |Polyline
: .PONE'IE
Polyline
\Polyline
|Polyline
Paolyline
Polyline
Polyline
Palyline
Polyline
3 Polyline
Polyline
Polyline

~

688600.40 520094710 Meters



TOPOS
OR

DLG's ?
hypsography

RECLAMATION


http://gis1.state.nd.us/100k/hypsography/arc_export/

Eile Edit View Insert Selection Jools Window Help
D = E e
Q ﬁ P K} V+ 1:12,966 vi o g ° D kq -
| . 3 - H Editor ~ . 4
Georeferencing ~ LWIHSID 1-1_1n_s_nd083_2005_1.5id O j Spatial Analyst ~ La 046
LR i wer: |046102G7.TIF

- £F Layers

= 04610262, TIF
L[

1
.z
K
L]
Os
Mo
(=
s
(-
1o
(b
M1z
Bk
|__§C
s
B3
Bl
| Bt
| B
|l
.z
|
|
| ]
s
O
w2
|
2
|kl
|k
iz
| k&
34
s
|k

- O C)

5577 IV S
(RICHARDTON SE}

- T AR

k&l
Ll
4

a7:30" > 70 “

708937.75 5185649.50 Meters




7, topolook.mxd - ArcMap - Arclnfo
File Edit View [nsert Selection Tools Window Help

DEE&S ) 2BX o~ |z L &ESOIN | oo~ | » |4 S T
Georeferencing » | Layer: [naip_11_1n_s_nd089_2005_1.5id ] ()|¥| ,* B || spatialanalyst ~ | Layer [04610267.TIF -

@ | . B
1 Layers by :
= M 04610262, TIF

L)
2
-
=
|
\
(i)
#
g

710165.86 5185670.08 Meters |



~ lopalook.mxd - ArcMap - Arcinfo
File Edit View Insert Selection Tools Window Help

DSES * T@BX |0« $2s 4| HPON e~ | »|L v o =l

Georeferencing ¥ Layer: |naip_1-1_1n_s_nd083_2005_1.sid ~ | || Spatial finalyst | Layer. |046102G7.TIF |

B =

- £F Layers i

i
4
h

+ [ 046102G2.TIF
+ O 04610267.TIF

- O

MINOR3

oy

Ay mA W
Ku AR

3

- naip_1-1_in_s_nd089_2
RGB
MRed: Band_l

9
L
w2
1=
k
i}
#

708601,56 S185680,37 Meters



3D

Three Dimensional Images need an
elevation unit — called the Z unit

RECLAMATION






2 OEPARTUENT OF THE [

it - i

Q 1900 ft Elevation
E 1800 ft Elevation

1700 ft Elevation

Two Left Images:

From the mosaic
of 10-meter DEM's:

Grayscale (above)

Color Gradient (left)

k | MAP 2:
yellow bands approximate *ﬁﬁi

the 2000 ft elevation 3 VIEWS

Right Image:

Color Gradient Map now in 3D
created from contour lines
(contour lines were
generated from the DEM's)

elevation in this block grades
from 1635 ft to 2275 ft

red band is approximately
the 2000 ft elevation

RECLAMATION
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rolette_pt point
L

shell_aquipt point

e |

shell_aquifer arc
TYPE

ROLETTE COUNTY

SHELL VALLEY
AQUIFER 1975

GROUNDWATER 1984

—- crossect

=+= guker

rolette_aqu arc
TYPE

—- counky

— outer

resery polygon

WELLS, WATER HEIGHT
ALTITUDE IN FEET

I 1970

rolette_aqu polygon —
shallow_gdw polygon
AQ'F‘?:E Pobe _ _ _ B« DEEP
continuous surface s: || E SR ' P T vl vl I 1500
none 1 i . ¥ AT | gl . | B 1510
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Sediment Origin

Sluuc h . Py nd Se il 1ent
Lake Sediment

Ice-Marginal Lake Sediment
ice-walled lake plains

Stagnant Glacial Ice Lake Sediment

Stream Sediment from the
Last Deglaciation
sheet of sand, gravel & silt

Stream Sediment deposited
early in the Last Deglaciation
higher than "M" layer & on steeper slopes

Stream Sediment deposited
on Glacial lce
gravel & sandy gravel

Ice Contact Sand & Gravel

Low Relief Shale-Rich Till, east of the Turtle Mountains
end moraine, gets thicker as landscape gets hillier
this Late Wisconsin till blankets older till units

High Relief Dead Ice Moraine
Shale-Rich Till in the Turtle Mountains
gets thicker as landscape gets hillier
blankets older Pleistocene till units

Moderate Relief Till in the Turtle Mountains
a topographic low in the last glaciation

Complex Relief, Shale-Rich Till
east of the Turtle Mountains
varying surface exposes older till units

Low to Moderate Relief, Shale & Sandstone-Rich Till
thin eroded blanket of sediment

RECLAMATION



Sediment Origin .
— Right Image:

Lake Sodiment

— Sediment Origin Map
T of Rolette County

Tt 1971 Bulletin 58, USGS

Strake Sediearn
maty in e Lust

[ i dark blue band is the

st approx. 2000 ft elevation

Larw ptiaf Shate-Rich TIIL sl of he Turle Moustams

e e note the outwash materials & the

e e g thin eroded till in the SW corner

Moderate Relief T in me Tute Moustaiss
= lopogeaphic ko i the last glaciation.

111N

N |

Complex R, Shate-Rich THl
w38t of the Turtis Mourainy
varying surtace sxgoses oldar i usts

F B

Low i Mosarme Rasl, Snats & Bandumne-Rich T8
s eresded Blanket of sedimem

=
oy
e

F

elevation in this block grades

Left Image:

Grayscale of the mosaic of 10-meter DEM's
yellow band is approximately the 2000 ft elevation

MAP 4: SEDIMENTOLOGY




Well Logs

LOCATION: 7161-071- DATE DRILLED: 10/09/79

ALTITUDE: 1694 DEPTH: 77 e LOOk fOI’ a

(FT, NGVD) FT)

NE‘.-J;.TGN G.;h;::lA (11 reSt ri Ct i Ve”

DESCRIPTION OF DEPOSITS

S e layer

Soil.

__:?' 7 Sand, very fine to very
— > coarse, aravellv, well-
? rounded; predominately
— quartz, carbonate, igneous,

5, and detrital shale grains.

Sand, fine, silty; some
detrital lignite.

Sand, medium to coarse, well-

| * Inthis case, the
siltstone at a 42
FOX HILLS SANDSTOME foot depth

Siltstone, argillaceous,
quartzose, poorly indurated,
greenish-qgray.

. 5 . | 3 T iF T r -
{ By i M . % f W,
y i B [ Wk § g
< < | / % A 1
W L —-%h ! V] ]
5 F |"I :._l' L L | 4
| L d 1) L i




Used 376 well logs to create a TIN

(triangulated irregular network)

NW




Subsurface Restrictive Layers
overlain by Shell Valley Aquifer

SW

SE facing directly west across the block of land

LIGHT BLUE 1800 ft
DARK BLUE 1470 ft




RTMENT OF T
5,'5&?{‘ L

LY . > Y | — - - T ——
N e ] e sy -

from 1635 ft to 2275 ft

Contour Surface Features underlain
by Aquifers (in blue gradient) 3D Map

LAND SURFACE:

the elevation of the land surface along the west edge
of the block climbs from 1635 feet in the SW corner to

2275 feet in the NW corner

AQUIFER SURFACE:

the elevation of the aquifers vary from 1800 feet

at the Rolette Aquifer (light blue) to 1470 feet at the
south end of the Shell Valley Aquifer (dark blue)

MAP 7: SOUTH to NORTH LINE




Network structure

Geometric network
is composed of
feature classes

Logical network
consists of tables
describing network
relationships

Types of networks

Transportation Networks  Utility Networks

Material moves as it wills Material flow dictated by
network geometry and
sources/sinks

RECLAMATION



BOTTINEAU

50 foot’CQNTONTE.RVALS

Elevation

I 3051400
I 1.401-1.450
I 1.451- 1500
1,501 - 1,550
1,551 - 1,600
1,601 - 1,650

B 1s51-1.700
B 1.701- 1,750
B 1751 - 1,800
[ 1.801- 1,850

| 1,851- 1,900
1,901 - 1,950

1,951 - 2,000

I 2.001-2,050
2,051-2,100
2,101-2,150
2,161-2,200

2,201 - 2,250

B 2.251-2,300
B 2.301- 2,350
I 2351 -2.400
B z<01-2.45

PIERCE

SCALE 1:120,000

Mosaic of mostly 10 m DEM's (gap-filled with 30 m DEM's)
complete grid of quads 48099 used to create 5ft & 10t contours



	- geographic information system
	Every               in the map hasa northing and an easting
	Since time and distance measurements for sailing began in areas west of the Prime Meridian have a negative longitude
	Clean the data
	Data Attached to Points
	Convert to a                   format - this has all the data on one long line
	Convert the ‘dbf’ to a                                     . . . . .Now each point has world coordinates anda complete EXCEL
	The data can be edited in ARCMap – it looks a lot like EXCELnotice the                 & (Celcius)                   columns
	What can we do witha bunch of boring 
	We can place the points on top of an aerial (ortho) photo and sort them by
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	We can take a
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	CONTOURS
	It looked flat, but the contours show 13 hills.
	Digital Contours: The computer will locate the nearest point with the same value, this is not always the right point.
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	Used 376 well logs to create a TIN(triangulated irregular network)

