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APPENDIX A

Lakes Assessed for NPS Impacts with Threatened
or IlIllJaired Aesthetic and Swimming USeS
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KFY 10 'THE LAKE A3SFjSMENT TABI F

Lake size in acres.

Minnesota Department of Natural Resources lake identification
number. MDNR. 1968. An Inventory of Minnesota Lakes. Bulletin
25. st. Paul, Minnesota.

U.s. Geological Survey hydrologic unit code. USGS. 1974. Hydrologic
Unit Map, State of Minnesota. Denver, Colorado.

U.s. Environmental Protection Agency stream segment numbering
system or the Minnesota Pollution Control Agency stream segment
numbering system.

Lake Name.

Trophic

HUC

Type of assessment - M. monitored; E, evaluated.

Lake trophic state - 0, oligotrophic; M, mesotrophic;
E, eutrophic; H, hypereutropohic.

SA Use support relative to acid rain - FS, fully supporting;
ST, supporting but threatened.

NAME

ACRES

ME

LAKE 10

SEG

ALK - Alkalinity.

SOURCES Source of impact - M, point source impact.



_.

ECOREGION • NORTH CENTRAL HARDWOOD-fOREST fULLY SUPPORTING SWI~eLE USE

LAKEtO HUC S'O NAM' ACRES "' TROPHIC SA ALK SOURCES

73-0037 07010202 ." PEARL '33 ,
" rs 160.0

73-0038 07010203 CARNELIAN ". ,
" rs '40.0

73-0051 07010202 PLEASANT '22 E M 'S 150.0
73-0055 07010202 .', CRANO '" E M 'S 170.0
73-0076 07010202 ." GOOONERS ". E " 'S 160.0
7.3-0092 07010201 SACATAGAN '" E M 'S 90.0
73-0102 07010201 SIG WATAS 22' M 0 'S 145.0
7.3-0106 07010201 SiC fiSH '" M M 'S 210.9
7.3-0117 07010201 UPPER SPUNK ,., E M rs 189.9
73-0118 07010201 PELICAN ,.. " 0 rs 151'.1'
73-0123 97019291 ." LOWER SPUNK '" E M rs 180.0
73-0128 07010201 I.lIOOLE SPUNK ", E M 'S 185.0
7.)-0156 07910202 .., BECKER '" E M 'S 229.9
77-0007 e7010104 """HO 3 "'1 SO Of 27' M M rs \15.4
77-0022 07010104 .,. """S e, E 0 rs 140.0
77-0027 07010104 ~')NG 2 I.lI NW Of S 3" M M 'S 195.0
77-0e34 07010104 .3. Ll TTLE SWAN ,., E M rs l80.0
77-0149 070102e2 LONG 6 I.lI NE OF' S ,., M M 'S '40.0
82-0e46 071'36005 SOUARE 210 " 0 'S 123.1
82-0049 07630005 BIG CARNELIAN ... " M rs 163.8
82-8106 07018206 ELMO 3.' " M 'S " 6.4
82-9167 07010206 WHITE BEAR 2585 M M rs 101.9
82-2001 07010206 .., UNNAMEO - M M -
86-001 , 07010204 CHARLOTTE 3 I.ll W '" M M rs 100.e
86-8053 07010204 PULASKI 1 '-lINE 0 ". M M rs 139.0
86-0146 07910203 lOA '" M 0 rs 140.1'
86-0233 0781020J SUGAR ". M M 'S 160.0
86-0234 0701920J SASS ,,, M 0 'S 150.8
86-0251 07010293 PLEASANT '" M M rs 150.0
86-027.3 07010204 fRENCH ". M M 'S 195.8
86-0279 07010203 TWIN 1012 M 0 'S 155.0
86-0289 07018203 SYlVIA '47 M 0 rs 178.0
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ECOREGION = NORTH CENTRAL HARDWOOD FOREST LAKES FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

27-0133-04 07010206 008 MINNETONKA(ST.ALBAN 168 M M
27-0137 07010206 CHRISTMAS 276 M M FS 135.4
27-0179-02 07010206 LONG (NORTH BAY) - M M FS 94.3
27-0200 07010205 RATTA I L 12 M M -
34-0079 07010204 GREEN 5406 M M FS 175.6 M
34-0116 07020004 HENDERSON 73 M M -
34-0142 07020004 GEORGE 248 M M FS 276.0
34-0217 07020005 FLORIDA 662 M M FS 211.5
47-0002 07010204 FRANCIS 991 M M FS 150.0
47-0119 07010205 MINNE BELLE 545 M M FS 145.0
49-0024 07010201 PIERZ 170 E M FS 110.0
49-0081 07010104 PINE 197 M 0 FS 110.0
49-0140 07010201 CEDAR 4 MI W OF U 253 M M FS 142.0
56-0191-01 09020103 STUART (MAIN BASIN) 638 E M
56-0238 09020103 CLITHERALL 2522 M 0
56-0239 09020103 019 WEST BATTLE 5663 E M FS 178.0
56-0243 09020103 MARION 1610 M M FS 176.7
56-0252 07020002 MIDDLE 194 E 0 -
56-0253 07020002 EAGLE 838 E M FS 252.5
56-0302-01 09020103 SI LVER - M M FS 271.7
56-0303 09020103 MOLLY STARK 153 E M
56-0304 09020103 NO NAME 34 E M
56-0306 09020103 ELBOW 189 M M FS 182.5
56-0328 09020103 LITTLE MCDONALD 1174 M 0 -
56-0358 09020103 SCALP (SEVEN) 1 M 244 M 0 FS 166.7
56-0360 09020103 ROSE 1145 M 0
56-0369 09020103 SIX 181 M M
56-0382 09020103 EAST TWIN 333 M M FS 225.0
56-0386 09020103 BIG MCDONALD 3502 E M
56-13388 09020103 LONG 1273 M M
56-0428 07020002 LONG 6 MI NE OF D 198 M M FS 220.0
56-0449 09020103 PLEASANT 370 M loA FS 355.0
56-0475 09020103 PICKEREL 829 M 0 FS 170.9
56-0570 07020002 BASS 292 M M -
56-0695 09020103 HEILBERGER 14 MI 224 M M FS 175.8
56-0749 09020103 CRYSTAL 1317 E loA -
56-0760 09020103 017 LIZZI E 3904 E M FS 195.8
56-0781 09020103 SWAN 689 M M -
56-0784 09020103 LONG 11 MI N OF F 756 M M FS 215.7
56-0786 09020103 PELICAN 3925 M M FS 193.3
56-0877 09020103 JEWETT 10 MI N OF 737 M M FS 318.5
60-0217 09020301 UNION 734 M M -
61-0037 07020005 009 LINKA 2 MI N OF G 197 M M FS 179.2
62-0038-01 07010206 VAD~AIS (EAST VADNA 369 M M FS 139.3
62-0061 070Hl206 TURTLE 444 M M FS 120.2
62-0073 07010206 SNAIL 157 M M FS 95.3
66-0014 07040002 DUDLEY 60 M M
66-0015 07040002 KELLY 60 M M
70-0010 07020012 MURPHY 35 M M
70-0011 07020012 MINNREG 46 M M
70-0026 07020012 LOWER PRIOR 827 M M FS 146.0
71-0040 07010207 SANDY 70 M 0 -
71-0081 07010203 MITCHELL 170 M M FS 1513.0
71-01382 07010203 BIG 251 M M FS 170.13
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ECOREGION • NORTH CENTR.... L HAROWOOO FOREST - ---
FULLY SUPPORTING SWIMMAeLE USE. BUT THREATENED

LAj(ErD HUC SEC ......., ....CRES H' TROPHIC SA AlK SOURCES-
27-8133-11 07010206 ••• MINNETONK.... ~MAXWELL - H , FS 110.0
27-8133-13 07018286 MINNETONK.... NORTH .... - H , FS 130.0
27-8138 07010206 ••• PE....VEY ,. E E -27-0176 07010205 INDEPENDENCE 8.. H E FS 122.9
27-0192 0701 ens REBECC.... 2>4 H E FS 142 .•
30-0187-8' 07010207 eLUE (NORTH B....Y) 3 - E E FS 150.0
33-0089 070J000. ••• POMROY ". E E ST ,..
3.}-00J2 07010207 .., LEWIS 2" , , FS lee.0
J3-0033 070J000. DEVIL'S 121 , ,
J4-.08U 0701020. OIAAtOND 1927 H E
34-0171 07eteee. E....GLE .., , E FS 163.8
34-0206 07e20e05 ANDREW '"

, E -.&-0057 07040002 FRANCES 8" , E FS 135.0
.4-0838 09020305 ISLAND 7 MI S OF '" " E FS 160.0
.7-0015 07010204 JENNIE 0'. , E FS 150.0
47-0926 07010204 lOHC "2 , E FS 155.0
.7-0046 07010204 .19 WASHINGTON 2639 H E FS 16O.0 H
.7-0050 07el0204 MANUELLA 2.' E E FS 190.0
.7-00S4 87010205 ERIE '.2 , E FS 150.0
.7-0068 0701020. STELlA. '" H E FS 170.0
.9-003.5 07010Ul. GREEN PR.... IRIE FISH "8 E E FS 80.0
56-0130 09020103 .., BiG PINE 2 MI E 0 5067 " E FS 198.0
56-O141 09020UJ3 RUSH 2 "'I N OF OT 5338 H E FS '.2.2 H
56-0142 09020103 ." LITTLE PINE ....T PE 203S " E FS 188.0
56-02.0 09020103 BLA.NCHE 1312 E E FS 20e.3
56-0242 09020103 OTTER TAIL 14753 E E FS 176.7
56-0305 0g02e,eJ .'0 NO NAME " E E
56-03e7 8Sl02018J NO NAME .. E E
56-031e eg8201e3 ••5 WALKER '0' E ,
56-0656 0702eee2 F'QSSAN '0 H ,
56-0S5e 89020103 WA.LL ,.,

" E FS 208,9
56-0915 0902010J ." PR.... rRIE 2 loll N OF 1016 "

, FS 185.0
6&-0032 09020J0S TURTLE 4 MI NE OF 5" H E FS 170.0
60-0069 09020301 SAND HILL 508 " E -
61-0023 07e102e4 .12 GROVE 2 MI NE OF J70 " E FS 179.2
61-004' . 07020005 SCANOIN....vl ...N AT C '96 H , FS 186.0
61-006. 07020005 ••0 AMELIA OJ> E E FS 142.5
61-8130 07020005 ." MINNEW....SKA 7110 H E FS 223.9 H
62-8001 07010206 SILVER ,. "

, FS 58.3
52-0087 01010206 GERV"'IS 21> H E FS 116. J
62-001 J 07010206 PHALEN - 218 "

, FS 103.9
62-0824 07910206 BIRCH 127 H , FS 58.8
62-0028 07010206 SUCKER ,. H E FS 136.0
62-0040 07010206 WI LLOW 75 H E FS 147.2
62-0854 07010206 MC CARRON .' H E FS 101.8
62-0057 07010206 JOSEPHINE '.0 H , FS 107.4
62-0070 07010206 ROUND 122 H , -
62-O014 07616266 GR....SS '" H E FS 113. 1
62-0078 070'0206 JOHANNA 23. H E FS 97.4
62-OO8O 07018206 EMILY 12 H , -
62-8062 07818206 WAS....SSO ., H , FS 182,4
65-00J8 e7e4e082 FRENCH 8" H ,
71-8057 07810283 BIRCH "0 , ,
71-8e6g 07016203 ANN ,,, , , rs ee.0

~-



ECOREGION = NORTH CENTRAL HARDWOOD FOREST FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

132-1313133 137131132136 OTTER 338 M E FS 1135.7
132-131315 137131132136 RANDEAU(RONDEAU) 545 M E FS 136.13
132-131322 137031313135 ISLAND 65 M E FS 118.13
132-13042 1370301305. COON 1466 M E FS 84.9
132-131353 070113206 ElEl3 HAM 193 M E FS 112.13
02-13133 07131132137 EAST TWIN 116 M E FS 163.4
03-13017 07010106 TWO INLETS 578 E E -
03-01132 1370101136 1333 SHELL 31413 E E FS 160.0
133-13163 13962131133 LIZZI E 89 E E FS 140.6
133-131813 09020103 NORTH TWIN 139 E E -
133-13381-131 1390213103 018 DETROIT (MAIN BAY) - M E FS 183.3
133-0506 091320103 LITTLE CORMORANT 924 M E
133-13575 1391326103 LEIF 519 E E
10-00132 1370213012 RILEY 301 M E FS 93.5
10-0018 13701132136 008 SCHUTZ 1135 M E FS 136.0
10-01319 e7e2ElEl12 BAVARIA 188 M E FS 103.7
10-Ele41 13713102136 €l08 ZUMBRA 162 M E FS l€l3.0
10-13044-01 0701132136 AUBURN (WEST BAY) - M e: FS 129.7
19-004 5 070113206 ST I EGER 281 M E FS 145.3
10-91359 07020012 WACONIA 26137 M E FS 158.8
13-9028 137133013135 SOUTH LI NDSTROM 450 M E FS 59.13
13-0068 07030005 FISH 306 E E FS 120.0
13-0083-02 07030005 032 GOOSE (SOUTH) 470 M E -
19-13927 13702131312 CRYSTAL 292 M E FS 128.13
19-13031 9792131312 ORCHARD 243 M E FS 131.3
19-Ele50 0701132136 SUNFISH 44 M E -
19-01375 1371310206 SCHULTZ 16 M E FS 73.3
21-El007 1371310202 HERBERGER 172 E E FS 16El.0
21-0054 070101138 VICTORIA 420 E E FS 163.3
21-01376 07elelEl8 IRENE 1 MI NW OF 636 M E FS 176.7
21-01392 0701e1El8 MARY 2395 E E FS 193.3
21-0144-82 870181El8 LOBSTER (WEST BAY) 513 M E FS 188.0
21-0216 970213885 WHISKEY 162 M £ FS 211.7 M
21-0291 070288135 RED ROCK 708 M E -
26-131397 07132131302 13134 PQI.t,4E DE TERRE 1794 E E FS 199.13
27-01326 1371319296 WOOD 165 M E -
27-13931 13713102136 CALHOUN 421 M E FS 128.El
27-0837 070102136 WIRTH 37 M E FS 130.8
27-131338 97910206 BROWNIE 18 M E -
27-13839 0701 El2e6 CEDAR 1713 M E FS 1 i 9. \1
27-0042-132 1376182136 TWIN (MIDDLE BAY) A - M E FS 189.8
27-Ele48 El7e2Ele12 HYLAND 184 M E FS 127.5
27-131361 1371318286 8137 CHAMPLIN MILL POND 38 M E
27-01362-132 e702eEl12 ANDERSON ~SW BAY~ I 1413 E E
27-eEl62-83 9792El812 ANDERSON SE BAY I 88 E E
27-8867 070281312 BRYANT 174 M E FS 149.8
27-81385 07018206 UBBS 17 E E -
27-8089-131 07828012 SHADY OAK (NORTH BA - E E FS 140.0
27-0107 97010206 PARKERS 92 E E FS 151.13
27-13111-131 137131132136 EAGLE (EAGLE BAY) I - M E FS 147.7
27-0117 9713113206 WEAVER 148 M E FS 93.3
27-0118 1379102136 FISH 228 M E FS 123.5
27-0133-01 0701e2El6 008 MINNETONKA (GRAYS B - M E FS 100.0
27-0133-135 e7EllEl2El6 eEl8 MINNETONKA(UPPER LA - M E FS 1313.5
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ECOREGION - NORTH CENTRAL HAROWooO FOREST PART1ALLY SUPPORTING SWIMMABLE USE

LAKEIO HUC S'C N.... ' ACRES M' TROPHIC SA ALK SOURCES

02-0026 07038005 LINWOOD 567 M , FS 96.4
02-0045 07010206 GOLDEN 5' M , FS 141.4
82-01'75-82 1'7810206 MOORE (EAST BAY) - M E FS 63.2
1'2-0984 070'0206 ••3 CROOK EO ". M , FS 108.8
02-0139 07010297 PICKEREL ,7< , , FS 99.0
05-0087 8781021'3 ••• MAYHOI '" , , FS 120.0
10-0007 07020012 LUCY ,. M E FS 14.2.7
13-0012-01 07030aa5 CH[SAGO tNORTH BAY~ - M , FS 59.a
13-0041-01 070J0005 GREEN~LI TL~ GREEN - M , FS 8J.0
13-0041-02 0703000S GREEN MA[N BASIN) - M E FS 86.5
13-0069-02 07030005 ." RUSH WEST BAY) 6 - M , F' 125.8
19-0026-01 97040001 MARION (EAST BAY) I - M , FS 1"0.9
19-0065 07010206 HOLLANO 35 M E FS 90.9
21-0016 07010202 SM[TH 3 1.11 W OF a ,.. M , FS 168.8
21-0090 07020005 .19 TURTLE 6 M[ NE Of' ". M E FS 210.0
21-01 ...-01 070nl10a LOBSTER (EAST BAY) '2' M , FS 180.0
21-0180 07018106 MILL 7 "II S Of' CA ,.. M , FS 180.0
21-02 I 2 0702000S ." LITTLE CHIPPEWA 3 '" M E FS 200.0
26-0002 070281'02 ••• PEL ICAN 3728 , E FS 291 . I'
27-001" 07010206 .., POWDERHORN " M ,
27-0035-01 07910296 SWEENEY-TW!N - SWEE ., , ,
27-00.0 07010206 LA~E 0. THE ISLES ,., M E FS 9S.0
27-0104 87010206 MEDiCiNE ,.. M , FS 107.1
27-0111-02 07010206 EAGLE (PIKE BAY) A .. , E -
27-~13J-10 07010296 ••• MINNETONKA fCRYSTAL - M , FS l37.S
27-0133-12 87010206 MINNETONKA STUBBS 19. M ,
27-0139 07010206 .OREST 81 M E
27-0149 07010205 SPURZ(M 65 M ,
27-0165 07010206 .., JUBERT " M E
27-0184-02 07010295 WHALETAIL (SOUTH BA - M E FS 130.J
27-0191 07010204 SARAH S.' M E F' 119.5
J0-0072 07018207 LONG ". M E -
3&-0187-1'2 0701.8207 BLUE (SOUTH BAY) 3 - E E FS 120.0
34-0IS4. 070t020" NEST ". , E F' 185.0 M

34-0193 07e28ee4 POINT '" , , -
'4-9251 0702000S NORWAY 2"96 M , FS 174.3
40-0033 07040002 VOLNEY .. MISE OF '.3 M , FS 1'4."
40-e063 07040002 GERMAN ,.. , , F' 110.0
4&-912" 07020097 EMILY 235 E E F' 14e.0
4J-0Hl4 07ele20S STAHL '" E E FS 150.0
"7-0061 07010205 WILLIE ,., , , FS 190.0



ECOREGION = NORTH CENTRAL HARDWOOD FOREST FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

71-0158 07010203 PICKEREL 121 E E FS 120.0
71-0159 07010203 LONG 182 E E FS 115.0
73-0023 07010203 BEAVER 152 E E FS 150.13
73-0035 07010203 SCHOOL SECTION 188 E E FS 140.0
73-0070 07010201 019 WATAB 95 E E FS 180.0
73-0107 07010201 LONG 163 E E FS 130.13
73-0147 a7010202 BROWNS 324- E E FS 190.a
73-0159 07010202 BIG 4El3 M E F'S 170.0
73-0196 07010204 RICE 1568 M E FS 180.0 M
73-02013 07010204 01a KORONiS 3109 E E FS 180.0 M
73-0233 07010202 KINGS 194 E E FS 180.0
77-00113 0701132132 BASS AT GREY EAGL 95 M E FS 155.0
77-01319 07010201 016 MARY 4 1.41 W OF ST 111 M E FS 170.13
77-0023 07010H'J4 030 BIG SWAN 859 E E FS 176.7
77-0032 07010104 LADY 3 MI N OF GR 2137 M E FS 177.0
77-0084 07010202 BIG BIRCH 1980 M E FS 161 .7
77-0089 1370113202 005 LITTLE BIRCH 793 M E FS 165.7
77-0215 07010202 1313 OSAKIS AT OSAKIS 6758 M E FS 167.5 M
80-0030 07010106 028 SOUTH TWIN 267 E E FS 17a.0 M
80-0037 07010106 STOCKING 356 E E
82-0023 07030005 LILY 52 M E
82-0045 07030005 CLEAR 31 E E FS 150.0
82-0052 07030005 BIG MARINE 1577 1.4 E FS 85.0
82-0080 07030005 HALF'BREED 74 M E FS 116.6
82-0103 07010206 OLSON 79 M E -
82-0104 07010206 JANE 159 M E FS 85.0
82-0115 07010206 TANNERS 70 E E FS 76.0
82-0140 07010206 ONEKA 381 M E FS 21.0
86-0069 07010203 LONG 87 E E FS 240.13
86-0120 07010204 RAMSEY AT MAPLE L 355 M E FS 155.0
86-0134 07a102e4 MAPLE 777 M E FS 135.0 M
86-0156 07ele203 MARY 2e9 E E FS 13e.e
86-0163 07ele2e3 LIMESTONE 188 E E FS 160.e
86-e182 e70102e4 ROCK 175 E E FS 140.e
86-0193 a701a2e4 MARY 180 E E FS 14a.e
86-0199 07ele2e4 HOWARD 717 E E FS 16e.e
86-e263 0701a2e4 ee4 COKATO 544 M E FS 223.3 M
86-e288 e701e203 JOHN 411 E E FS 145.0



-

ECOREGION • NORTH CENTRAL HARDWOOD fOREST NOT SUPPORTING SWIMMABLE USE

LAI<EID Hue SEC NAM' ACRES "' TROPHIC SA ALK SOURCES

02-001'4 07010296 PEL TIER '55 " H " 138.3
02-eges 07910295 GEORGE WATCH 5•• " H " 171 .9
02-e0e5 07919296 CENTERVI LLE '5' " H " 14.5.7
92-9997 97910206 FORSHAM 2.2 " H
02-gee8 07010206 RICE ••• " H
92-0999 979'0296 RESHANAU ,.. " H " 194.0
92-0913 979' 92e6 eALDwlN 2.' " H
92-9016 07&'0206 HOWARD ... " H
92-9019 97910296 TAMARAC I •• " H " '50.9
02-e0J" 970J0005 l,lARTIN 21. " H " '17.0
92-0072 07010296 .., LADOt E 77 , H " 58.0
02-0975-1'\ Ina' 0296 ••2 MOORE (WEST eAY) - " H " 79.9
0J-0J59 0902010J SALLI E '267 , H " 185.9
0J-0J82 ege2010J ST. CLAIR ... , H - "e3-e6"7 0ge2ele6 ••• STINKING ". , H " lJe.8 "8s-ege9 e7ete2el PULARSKIS ". , H rs 44.9
9s-e01J e7e192e, .., LITTLE ROCK 136· " H -
la-9086 0792gel2 LOTUS 252 " H " 137.3
10-9942 07918296 PARLEY 2.' " H " 131 .3
1e-89.4-92 97018286 AUBURN «(AST SAY) ". " H -
1e-99"e 07019206 WASS(RIrolANN 277 " H " 127.7
1a-0052 9792e912 REITZ 7. " H " 176.7
1e-0069 07920812 BENTON 115 , H - "10-0070 07020012 lo4UEWI SSON 5. , H - "1a-ee78 97020012 ." RICE ,., , H rs 105.0
10-0088 81828812 ." HYOES 226 " H rs 151.0
18-0089 07828012 GOOSE ,.. , H -
18-8895 "11121'5 SWEDE ." , H " '25.0
la-8121 01011'215 EAGLE I.' " H " 169.4

-- -



ECOREGION c NORTH CENTRAL HARDWOOD FOREST PARTIALLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

47-0062 07010205 GREENLEAF 224 E E FS 1613.13
47-0095 07010203 015 CLEAR 497 E E FS 1613.0
47-0134 0701132134 1317 RIPLEY AT LITCHI'"! 11360 M E FS 150.0
56-En 38 09020103 EAST BATTLE 2040 E E FS 230.0
56-0569-01 09020103 NORWAY (EAST BAY) 217 M E FS 183.3
58-0119 071330004 001 CROSS 1013 E E -
61-0067 07020005 VILLARD 536 E E FS 143.3
62-0002 07010206 BALD EAGLE 1012 M E FS 122.3
62-0046 07010206 PLEASANT 593 M E FS 134.7
62-0056 07010206 OWASSO 357 M E FS 111. 6
62-0062 07010206 CHARLEY 32 M" E FS 131.7
62-0075-02 07010206 ISLAND (BASIN NORTH - M E FS 60.8
66-0018 070413002 ROBERDS 608 M E
66-0027 0713401302 CIRCLE 976 M E
66-0029 07040002 FOX 308 M E FS 125.0
66-0039 0713401302 MAZASKA 685 M E FS 120.13
70-01369 071320012 FISH 175 M E FS 135.8
71-0067 07011:1203 004 EAGLE 426 E E FS 110.0
73-0072 07010201 019 ROSSlER 40 E E FS 191.0 M
73-0138 07010201 017 TWO RIVERS 756 E E FS 196.3 M
73-0150 1370102132 EDEN 290 E E FS 210.0 M
73-0273 07010202 MCCORMIC 203 E E FS 170.0
77-0014- 07010104 STUMP 34 E E FS 120.0
77-0026 a7010Hl4 MOOSE 2 MI N OF B 124 M E FS 145.0
77-0150 07010202 0138 SAUK 2111 M E
77-0150-01 070Hl202 SAUK~SW BAY) 500 M E
77-0150-02 137010202 SAUK NORTH BAY) 1611 M E
77-0181 0713102132 MAPLE 367 E E FS 146.7
81-0055 13702131311 REEDS 187 M E FS 124.4
82-13031 0713301305 NORTH TERRAPIN 85 E E FS 110.0
82-0033 137030005 MAYS 25 E E FS 100.13
82-0054 070300135 BONE 206 M E FS 125.13
82-0101 07010206 DEMONTREVI LLE 140 M E FS 77.5
82-0153 07010206 SUNSET 124 M E FS 62.0
82-0159 070300135 FOREST 11398 M E FS 135.6
82-0163 0713113206 CLEAR 4013 M E FS 127.3
86-0023 0713113204 BEEBE 315 M E FS 1413.0
86-0051 070102134 CONSTANCE 161 E E FS 270.0
86-0148 07010203 EAGLE 244 E E FS 110.0
86-0217 137010204 GRANITE 339 E E FS 140.0
86-0223 07010203 INDIAN 129 M E FS 135.0
86-0227 07010203 CEDAR 726 M E FS 164.9
86-0252 070102133 014 ClEARWATER 3182 M E FS 173.9 M
86-0284 070Hl203 1315 AUGUSTA 161 M E FS 222.9 M
86-9293 1371310204 COLLINWOOD 584 E E FS 180.13
86-0298 07010203 UNION 91 E E FS 280.0



/

ECOREGION • NORTH CENTRAL HARDWOOD rOREST NOT SUPPORTING SWI~8LC0sE

lAKEID "ue $EO NAME ACRES "' TROF'HIC SA ALK SOURCES

30-0044 07010207 LITTLE STANCH~IElO 138 ,
" FS 155.0 "30-00se e701e2e7 FRANCIS ,., ,
" -

3e-ee96 070102e7 LORY ,,, ,
" FS 68.e

30-0138 0701e207 SOUTH STANCH_IElD "8 ,
" " 130.0

33-0014 07e30e04 UNNAMED ,. ,
" " 11 .0

33-0015 070300e" ..- MUD ,,,
" " '5 86.0

33-e016 e7e30004 SF'ENCE 55 ,
" " le.e

33-e017 07030004 UNNAMED "
,

" " 12.0
33-0018 07030004 SELLS ,- , " FS 14 .1'
33-e027 e7030e04 SPR ING "

,
" " 26.0

303-0028 07030004 KNI_E 1039 , " " 64.0
33-0e36 0703e004 ." FISH 311 , " -
33-0040 e7e3ee04 ." ANN ,,, ,

" " 68.0
34--e192 07020004 LONG 1575 ,

" -
40-ee01 07e4eee2 HORSESHOE A" , H " 130. €I
40-0002 070400e2 ." UPPER SAKATAH 88' , H " 190.1' "4&-00e9 e7e4e002 SUNFISH 118 , H FS 120.0
4&-0e13 07040002 DIAMOND ". ,

" -
4&-0e2e 07020012 .25 GREENLEAF 2 MI SW ,., " " " 94.0
4&-e031 07040002 ." TETONKA 1209 , H " 185.0
4&-0079 070Ze012 .21 CLEAR '13 , H " 170.0
4e-ee92-01 070400e2 JE_FERSON ~NORTHEAS - , H " 140.0
4&-0092-003 e7e40e02 JEFFERSON MIDDLE S 7.5 " " -
40-0117 e7e2eee7 028 WASHINGTON 1505 " H " 149.6
4e-0119 07e29097 SCOTCH 56S ,

" " 17e .e
43-0012 0701e2e5 WINSTED _.7 ,

" " 2e0.e "43-0914 07910205 SOUTH 21' , H - "43-ee73 07019204 HOOK '"
,

" FS lS0.e
43-0115 07ele2es CEDAR 1924 , H " 1ge.e
47-0e32 e7ele204 SPRING 218 , H " 203.03 "47-0e38 07e10204 ,.- S IG SWAN 528 , " " 180.e
47-0042 e7e19203 "5 BETTY (BETSY) '8' " H " 267.7 "47-0049 e70192es BELLE 806 , H " 2ee.0
47-ee6e 07a·10Z0S SIOUX '8'

,
" FS 17e. €I

47-ee82 07ele204 DUNNS '59 , " FS 14e.e
47-0102 07e1e294 ROUND '"

, H " 130.0
47-el77 e7e1e204 '" LONG 711 , H " 16e.0
49-e92S e7e10201 ... RICE ,,, ,

" " 110. €I
49-ee3e e7e10201 PELKEY '13 , H " 12e. €I
S6-003e6 e902ele3 NO NAME -, , H - "55-003e9 09020103 '" SLAUGHTERHOUSE SLU ,. , "56-0476 e992e1e3 MAINE 8'

, "55-0945 9992eleJ ." ORWELL '"
, " - "56-e142 97eJeee4 POKEGAMA 1474 " " " 1ee.e

61-e972 97020005 ••• GILCHRIST ". , H FS 176.8
62-ee94 e701e296 00' P IGSEYE 511 , H -
62-0096 e70192e6 KOHlMAN 72 " " FS 143.7
62-0ele e7010206 KELLER '8 " H " 118.5
62-eel1 e7e10206 WAKEFIELD " " H " 65.2
62-ge12 e7e1e2e6 ROUND " " H FS 116.3
62-ee16 07ele206 BEAVER 8- " " " 132.5
52-eel! 07010zee DEEP " " " FS 1&t. 7
62-ee48 07010206 SENNETT " " " " 53.4
62-0e49-01 e7010ze6 LANGTON(NORTH BAY) 20 " H

~-
~



ECOREGION = NORTH CENTRAL HARDWOOD FOREST NOT SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

13-131312-132 137133131305 CHISAGO (SOUTH BAY) - M H FS 61.0
13-01327 07031313135 SOUTH CENTER 836 M H FS 54.5
13-003-2 137031313135 NORTH CENTER 726 M H FS 52.0 M
13-01369-01 0703013135 1331 RUSH (EAST BAY) 5 M - M H FS 136.7
19-013213 137041313132 CHUB 261 E H FS 89.13
19-01321 070201312 ALI MAGNET 1139 M H -
19-131323 1370413131211 FAROUHAR 74 E H FS 713.0
19-13026-132 137134131301 MARION (MIDDLE BAY 2013 M H -
19-0067 0713213912 THOMAS 56 E H FS 70.0
21-1313133 07131132132 SWIMS 151 E H FS 2213.13 M
21-131311 137131132132 KUNTZ 161 E H FS 1713.13
21-131351 07eH11138 HENRY 159 E H FS 2113.13 M
21-91353 137131131138 AGNES 141 E H FS 1813.13 M
21-131381-131 97131131138 WINONA ~NORTH BAY~ - E H FS 164.1 M
21-13081-02 07131131138 WINONA SOUTH BAY - E H FS 1413.13 M
21-13336 137029095 FANNY 43 E H FS 2613.13 M
26-01376 137132130132 13137 LITTLE 69 E H - M
27-00134 1379291312 PENN 32 E H FS 176.7
27-01319 971310206 13132 NOKOMIS 2134 M H FS 1131.13
27-91334 13713113206 CRYSTAL 76 M H FS 71.13
27-131342-131 97131132136 TWIN (SOUTH BAY) AT - E H FS 76.13
27-0958 13713113296 RYAN 18 E H
27-13062-01 137132131312 ANDERSON (NORTH BAY 2113 E H
27-131378 137132131312 STARING 161 M H FS 196.13
27-9998 137910206 BASS 175 E H FS 81.13
27-0103 971310296 LOST 213 E H
27-13119 971319296 UNNAMED 14 E H
27-13125 1370113206 DIAMOND 498 M H ST 8.5
27-13127 13713113206 FRENCH 352 M H -
27-13133-139 0713102136 13138 MINNETONKA ~HALSTED - M H FS 128.0 M
27-13133-14 1370102136 MINNETONKA WEST AR - M H FS 134.1 M
27-13133-15 13713192136 MINNETONKA JENNING - M H FS 143.6 M
27-13141 1370102136 0138 TANAGER 513 M H FS 113.3
27-13144 13701132136 0138 GALPIN 48 E H -
27-13157 87131132136 WOLSFELD 36 E H FS 152.8
27-13160 1371318206 LONG 272 M H FS 126.7
27-0181 8701132136 DUTCH 160 M H FS 151.0
27-13182 137131132136 LANGDON 141 M H FS 174.3
27-13184-01 13713102135 WHALETAIL (NORTH BA 420 M H -
30-0022 070113267 SKOGMAN 215 E H FS 110.6
30-131343 8781132137 FANNIE 393 E H FS 118.13



-

ECOREGION.i--NOOTHCENTRAL HARDWOOD rOREST NOT SUPPORTING SW!),f,lABLE USE

LAK EI 0 """ SEC NAM' ACRES "' TROPHIC SA ALK SOURCES

86-1'190 071'1021'4 ANN 3.' , N ,. 191'.1'
86-1'208 1'71'1821'3 SWART WATTS 171 , N FS IS0.0
86-1'229 07010203 hUNK 3.' , H FS 101'.0
86-1'230 1'7010203 SOMERS 15. , H FS 101'.1'
86-1'28' 1'7010203 CAROL INE '" " H ,. 230.2 "86-0282 071'11'203 .,S LOUISA I A9 " H FS 248.7 "8S-0297 071'10203 .15 SCOTT 92 " H FS 262.6 "

ttOREG1ON • NORTHERN GREAT PLAINS PARTIALLY SUPPORTING SWI~ABLE USE

LAl<EID HUC S'C NAM' ACRES "' TROPHIC SA ALK SOURCES

41-0034 071'201'1'4 EAST STAY ". , , FS 155.1'
76-8146-82 87020992 OLIVER (SE SAY) I - "

, FS 356.3

EOOREGION • NORTHERN GREAT PLAINS NOT SUPPORTING SWI....cASLE USE

l.AKEID HUC S'C NAM' ACRES "' TROPHIC SA ALK SOURCES

e6-eee2 1'71'21'1'1'2 ART ICHOKE 21'53 " H FS 288.8
96-8929 8792988' LONG TOM 133 " H FS 213.3
86-8152 8782888' ." BIG STONE 12618 "

, - "37-1'946-91 e7e29901 LAC OUI PARLE (SOUT 4789 , H -
41-&021 87e2e906 ••7 DEAD COON '" " H FS 186.7
41-0943 1'71'21'996 ••• BENTON AT LAKE BE 2857 " H FS 168.1'
41-0089 871'21'1'1'4 $HAOt<OTQN 7 hll SW 9" , H FS 165.1'
42-01'1'2 e7e20ees SCHOO L CROV E , "' 31. , H FS 245.0
42-01'47 871egee1 YANKTON 3.2 " H FS 146.7
42-0052 &71'21'01'8 ROCK 422 " H FS 158.3
42-01'93 870201'1'6 EAST GOOSE 139 " H FS H16.7
51-0063 1710e8" .., SARAH le93 " H FS 148.3
51-0882 e7100891 CURRANT 39' " H FS 198.8
75-8875 870291'02 ••2 PERKINS 19 .... 1 N 0 .. 9 " H FS 262.9
75-e280 9702001'2 HATTIE 5 ""I S OF '.. " H FS 185.7
75-0267 99929102 .., PETERSON SLOUGH "

, H ,. 240.0
75-8268 09920102 .., LUNDBERG 91 , H ,. 188.8
76-8086 878201'85 HASSEL 7.' " H ,. 248.0
76-i!146-01 07020002 OLIVER (NW BAY) - , H FS 391'.0

- -.



ECOREGION 3 NORTH CENTRAL HARDWOOD FOREST NOT SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

62-0049-02 07010206 LANGTON(SOUTH BAY) 15 M H
62-0055 07610206 COMO 70 M H FS 48.8
62-ElEl67 El7610206 LONG 184 M H FS 133.5
62-6669 07010266 PIKE 36 M H FS 112.5
62-0071 07616206 VALENTINE 60 M H FS 115.6
62-61375-01 070113206 ISLAND (BASIN SOUTH - M H FS 59.4
62-0681 67010266 MUD 16 M H -
62-6083 070102136 002 SILVER 69 M H FS 53.3
66-131308 1371340002 015 CANNON 1591 1'.4 H
66-0032 0704013132 UNION 437 E H
66-0047 070461302 017 HUNT 166 M H
66-01352 07040002 CEDAR 872 M H FS 117.1
66-0055 07046662 SHIELDS 877 M H -
70-0022 07620012 CLEARY 137 M H FS 135.0
70-0050 El7020012 MCMAHON 131 M H FS 73.3
70-0052 67020012 CYNTHIA 195 E H FS 145.0
70-0El54- 07020012 SPRING 631 M H FS 167.2
70-0072 07020012 UPPER PRIOR 340 M H FS 143.1
70-01391 070213012 CEDAR 749 M H FS 184.9
70-0095 137132131312 ODOWD 257 M H FS 1113.0
70-0120 071320012 THOLE 141 M H FS 1138.0
71-0013 07010203 009 ORONO 281 E H FS 110.0
71-0055 07010203 ELK 353 M H FS 11!'C)

71-0141 07010203 004 ELK BIG 360 E H FS 140.6
71-0146 07010203 BRIGGS 406 E H FS 110.0
71-0147 070Hl203 RUSH 161 E H FS 110.0
73-0014 07616203 015 MARIE 114 M H FS 238.6
73-0083 07010202 602 GREAT NORTHERN 113 M H FS 261.3 M
73-0086 07010202 KNAUS 107 M H FS 194.8 M
73-0087 07010202 KRAYS 90 M H FS 201.3 M
73-0088 07010202 BOLFING 103 M H FS 170.4 M
73-0089 07010262 602 ZUMWALLES 1- - E H FS 262.3 M, I

73-0133-01 07010202 CEDAR ISLAND !MAIN 995 M H FS 169.8 M
73-0133-02 07010202 CEDAR ISLAND MUD L 995 E H FS 137.6 M
73-0133-03 07010202 002 CEDAR ISLAND KOETT 995 M H FS 197.0 M
73-6133-04 07010202 002 CEDAR ISLAND EAST - M H FS 206.3 M
73-0139 07010202 LONG 460 M H FS 150.0
73-0157 07010202 HORSESHOE 995 M H FS 181.4 M
73-0199 07010201 SAND 202 E H FS 150.0
81-131395 07020011 016 ELYSIAN 2289 E H FS 162.0
82-0122 0701111206 PINE TREE 170 M H FS 57.3
86-0009 07010204 MARTHA 97 M H FS 1130.0
86-0025 07010204 SCHOOL 76 E H FS 69.0 M
86-0026 07010204 MUD 128 E H FS 96.3 M
86-0041 07010204 DEAN 178 M H FS 130.0
86-0089 07010204 TAMARACK 52 E H FS 1413.0
86-0090 07010204 020 BUFFALO AT BUFFAL 1510 E H FS 181.4 M
86-0097 07010204 CARRIGAN 162 E H - M
86-0106 07010204 LITTLE WAVERLY 278 E H FS 180.0
86-13114 0713113204 BIG WAVERLY 179 E H FS 150.0
86-0139-02 070102133 UNNAMED (N 8AY) 80 E H -
86-0178 07010204 DOG 94 E H FS 110.0
86-0184 07010204 DUTCH 218 E H FS 210.0 M
86-0188 07010204 EMMA 180 E H FS 180.0



-

ECOREGlolii---;; NORTHERN- LAKES AND FORESTS rULlY SUPPORTING 5wIWMABLE USE

LA,KEIO Nt<: SEG NAM' ACRES H' TROPHIC SA ALK SOURCES
94-9130 07010191 '" BE"-lIDJ I 6420 H H " 163.8
04-0137 09020302 WHITEFISH '"

, H -04-0166 09020302 JULIA '50 H H " 134.0
04-0230 07010101 DEER 262 H H " 152.5
09-0003 04010301 GRAHAM " H H -09-0008 04010201 CHUB 2" H H " 49.0
09-9026 07030003 '" BOB 7B H H
09-0029 070300a3 P,t,RK ", H H
09-0032 04010201 B[G '" H H " 16.0
09-0034 0703009J '" BEAR '" H H
09-9035 070J009.3 '" LITTL HANGING KeRN "B H H
09-00J8 07039993 '" HANG [NG HORN ." H H - H
09-9057 07010103 EAGLE '"

, H " 56.9
09-9068 97010103 COLE '" H H " 20.0
11-0009-01 01010193 L THUNDER ~W BAY~ 5 - , 0 " 140.9
11-9009-02 0701910.3 L THUNDER E BAY 5 - , H " 140.0
11-9945 07010195 MARGARET 15 , H ST '.5
11-9054 97010195 L[TTLE ANDRUS 2' , 0 ST '.5
11-9059 07019195 WASHBuRN 1768 H H " 72.3
11-0962 07010102 THUNDER \331 " H
11-0069 07019102 BASS 22' H 0
11-0073 07910103 BIG RiCE 25J0 ,

" " 140.0
11-0102 97019102 ISLAND \0 '-41 SW D 277 " " " 42.1
11-0195 07910102 UPPER TRELIPE • H '22 " " " 131 .7
11-9121 97019102 MABEL 165 ,

" " 38.9
11-9142-92 97010102 LONG (MAIN BASIN) 650 " 0
11-O171-01 97919192 WABEDO (NE BAY) 5 56' H "11-0174 07919102 GIRL ,.,

" 0
11-0201 07010102 WOMAN H82 " "11-929.3-93 07910102 ". LEECH ~AH-GWAH-CH[N " " " - H
1 1-0203-04 91019102 "~a LEECH SHINGOBEE BA .,

" " - "11-0218 91019105 UPFIER GULL '" " "11-0229 97010106 RAY (BASS LAKE) '" " "11-0221 91910196 "7 SPIDER 21 H H
11-9234 01010192 FlONTO ". , 0 " 69.9
11-0231 91910105 DEEP PORTAGE " H 0 -
11-9250 97910105 ADA 97S H H " 95.0
11-0263 07910102 CHI LD "6 M H -
11-9265 07010102 SQUAW "

, H " 150.0
11-0273 07910102 W[DOW ,.,

H H -
11-9296 97010102 lAOCCASIN 2'2 , H " 22.0
11-9392 97010102 LITTLE PORTAGE 6. , H ST 5.'
11-0394-91 91919196 SYLVAN fSW BAY~ AT - , H " 100.9
11-0394-02 97919196 SYLVAN NE BAY AT - , 0 " 119.0
11-0305 07010196 ." GULL 954.1 H H " 108.2
11-9398-01 07919195 BIG F'aRTAGE (wEST B - H H " 120.0
11-9308-92 01010105 BIG FlORTAGE(E BAY/R , .5 H H -
11-0311 07010192 WEBB ". , 0 rs \ 10. I"
11-0314. 91910101 LyDICK 'B ,

" -
11-0351 07010105 F"!VE POINT 219 H H " 14.0.0
11-9355 07010105 OX YOl<E 166 , H " 110.0
11-0356 07010105 HORSESHOE 225 , H " 100.9
11-0361 01910105 SAN8URN 2" , H " 99.9
11-0383 07010102 PLEASANT 103S " 0 " 130.0

-



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

131-13015 0713101133 GREEN 68 E M FS 13.0
01-0023 070113183" ROUND 577 M 0 FS 24.8
81-8024 878113183 011 TOWN LINE 32 E M 5T 6.2
01-0831 07010183 ANDERSON 86 E tv! FS 24.0
81-0032 07018103 CAMP 14 E M FS 12.8
01-0038 07010103 REMOTE 132 E 0 ST 2.13
01-Ell!I59 l!I70101eJ HAY 1136 E M FS 96.13
131-0087 07010104 SUGAR 398 E 0 F'S 44.0
01-131389 13701131134 LONG 415 E M FS 76.13
01-01132 87010104 WILKINS 372 M 0 -
01-8117 87810184 NORD 411 E M FS 19.13
131-13125 87810184 LONE 448 M 0 -
01-0137 070101134 ROUND 607 E 0 FS 84.8
81-0158 87810104 LI TTLE SPRUCE 40 E 0 FS 42.8
01-13157 07010207 BIG PINE 614 M 0 FS 98.0
01-13159 ~F01ala4 FARM ISLAND 2054 tv! tv! -
01-13178 0701131134 SPIRIT 530 tv! M FS 82.0
81-13288 87818184 SUNSET 135 E M FS 28.0
01-8209-81 07811:1164 CEDAR (MAIN BASIN) - E M FS 188.8
81-8212 870101135 MOULTON 258 E M ST 8.13
131-13217 87818104 LITTLE TURTLE 11 M M -
83-0029 07010106 HUNGRY MEN 2 MI E 91 M M FS 101 .0
03-0630 071310106 BOOT 2 MI NW OF TW 4131 tv! 0 FS 157.3
03-0085 07018186 BAD MEDICINE 11 MI 782 tv! tv! FS 138.8
83-8134 89828183 GREEN WATER 71 E tv!
83-8136 09828103 JUGGLER 365 M 0
63-8153 89828183 ISLAND 1160 M M FS 168.8
04-0011 0701131131 MOOSE 568 tv! M FS 120.0
04-13630 07010101 CASS 29775 M /vi FS 142.5 /vi
134-01376 071311311:11 LONG 395 M 0 -
134-0122 698213302 MEDICINE 446 E /vi FS 148.6



-

ECOREGION • NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUe SEG NAM' ACRES "' TRoPHiC SA ALK SOURCES
16-0365 040101O1 8" CLARA "8 , 0 FS 15.O
16-0366 04010101 HOLLY .. ,

" FS 24.0
16-0373 04010101 8" CHRISTINE 19' ,

" FS 20.0
16-0375 04010101 PIPE 388 ,

" 5' '.816-0381 04010101 8" JOCI( t.4OCK " ,
"

. FS 14.0
16-0388 04010101 8" BOUDER 136 ,

" FS 10.0
16-039a 04010101 8" WENCH ,.

" " sr 7.S
16-0402 04010101 8" JUNO ,.. , 0 " •••16-0406 04010101 HQl,AER ". ,

" 5' 9.8
16-0412 e.eI0H~1 8" NORTH CONE " " 0 5' 7 .•
16-0435 0.010101 DAVIS '65 , 0 5' 7.8
15-0448 09030001 LOON 1197 ,

" FS 15.0
16-0453 04010101 8" RiCE 18' ,

" FS 12.0
16-0456 0·010181 NORTH TEMPERANCE ". ,

" sr 8.8
16-0460 09030001 LONG ISLAND '8' , 0 FS 10.0
16-0477 0.010101 BURNT >27 ,

" FS 10.0
16-0486 04010101 BAKER ,. , M FS 10.0
16-0.96 0·010101 8" SAWBILL ... ,

" FS 10.0
16-1'608 090301'01 HA" '8' , 0 FS 12.0
16-0617 09030001 GNEiSS "8 , 0 FS 20.1'
16-0622 0.010101 8" ALTON 103. ,

" FS 12.0
16-0!!29 09030e01 8" SEA GULL 3736 " " FS 16.0
16-0632-01 e903eeel 8'S CULL ~MAIN BASIN) 2 172 " M -
16-0654 04010101 TIMBE '36 , M FS 10.0
15-0S5e 090Je001 8" BETH '8' ,

" 5' 3.'
16-0677 0g030eel 8" DENT ." , M sr 7.8
16-068!! 0g0J0eei 8" W(NE ,.. , M sr s .•
1!!-0701 09030001 8" BARTO OS E " sr S.'
llS-0n0 09030eel 8'3 RATTLE 50 " M -
16-0753 09030001 GILLIS "S E 0 FS 14.0
16-0757 09030001 PETER '" E 0 FS ".0
16-0759 090300el '" ALPINE OJ' " 0 FS 14.0
16-0768 8903O0O1 "3 JASPER '" " 0 -
16-0793 0903e00I ,., REO ROCK 353 E M FS 24.0
16-0808 090301'1'1 8" PHOEBE ." E M 5' '.3
16-1'809 e90J0001 "3 Ll THE SAGANAGA 1575 M " FS 1•. 0
16-0SII 0903ee0l "3 GABItr.tICHIGAt.4! 1236 M 0 FS 14 .O
16-0S12 0903e0el '" KINGFISHER 35 " 0
Hs-e019 07010207 KENNEY "8 M "lS-0034 07011'104 BAY 2392 M M
18-003S 0701011'4 CLEARWATER ." M 0
18-00.'-01 0701011'4 CROOKED-SUGAR BAY '" M M
18-1'041-02 0701010. CROOKED-t.4AIN BASIN '" M 0
18-0044 07011'104 HANKS 171 M M
18-1'048 07010207 PARTRIDGE 18' M M
18-0050 07010104 PORTAGE '" M M
la-00st 071'1011'4 BLACK 18' M M
la-0069 07010104 PORTAGE "8 M M
18-0098 0701010. SERPENT 1057 , M - "18-1'099 07010104 EAGLE "8 M M -
18-0140 07010104 OZ. BLACK BEAR ,,, E " FS 120.0
18-0206 07018185 PAPOOSE " M " 5' 7.3
1&-0212 07818185 RUTH 623 " 0
18-8225 07018185 ADNEY 3" " "

--



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

11-0395 07010102 LONG 56 E M FS 10.0
11-13411 07a HI HIS PINE MTN 1567 E M - M
11-0412 07010102 BIRCH 1283 M M FS 103.3
ll-a413 a7a10102 TEN MILE 4640 M 0 -
11-0415 071310101 PIKE BAY 47613 E M FS 139.3 M
11-0450 0701a106 SOUTH HAYNES 96 E M FS 68.0
ll-a472 0701ala2 HOWARD 398 M M -
15-a0a5 070101al SQUAW 3 MI SW OF 151 M M FS 76.0
15-0Ella a7elelal ELK 5 MI S OF LAK 271 M M FS 1613.0
15-ea57 070101131 LONG 5 MI NW OF L 145 M 0 FS 162.5
15-a068 091320103 LONG LOST 3913 M 0 -
16-ee19 El4010101 015 TOM 576 M M ST 9.0
16-13023 e401€1101 ESTHER 76 M M FS la.0
16-0a27 a4ala101 MCFARLAND 384 E 0 FS 16.a
16-aa29 04ala101 DEVI LFISH 398 E M ST 8.0
16-003a 040101al HIGHLANDER 29 E M FS 113.13
16-ae33 041310101 CHESTER 49 M M FS 10.0
16-01335 0401131131 JOHN 169 E M FS 12.0
16-131341 0401131131 013 PINE 2257 E 0 FS 18.13
16-131349 040101131 TROUT 257 M 0 FS 13.5
16-aEl77 13491131131 a17 GREENWOOD 1783 M 0 ST 9.9
16-9089 04010101 018 NORTHERN LIGHT 433 E M FS la.0
16-0a90 a4alalel 913 CRYSTAL 211 E 0 FS la.a
16-0096 04a1e101 ELBO..... 437 E 0 FS 11 .a
16-ale4- 04e191al 926 MUSQUASH 141 E M FS 113.0
16-9114 0401911"" ALDER 534 E 0 FS 12.0
16-0115 041310101 ROCKY 76 E M FS 16.0
16-0139 04019101 CLEARWATER 1325 M 0 FS 15.0
16-0143 94010101 1324 DEVIL TRACK 1873 E M FS 14.5
16-9146 040113191 E. BEARSKIN 643 E M FS 113.9
16-13147 94a10101 FLOUR 319 E M FS 22.a
16-13156 04010191 1326 TWO ISLAND 794 E FS 10.13
16-13164 1340101131 BATH 30 E M -
16-0182 049191131 BALL CLUB 188 M M ST 9.0
16-0191 94010Hll THRUSH 16 E 0
16-9192 9413101131 THRASHER 27 E M
16-0198 134910101 LEO 145 E M FS 10.0
16-9202 134919101 SQUINT 18 M M FS 12.3
16-9227 0401131131 HUNGRY JACK 459 E M FS 20.0
16-0228 041319101 WEST BEARSKIN 493 M 0 FS 18.0
16-9232 1340113191 DUNCAN 478 E 0 FS 20.9
16-0235 04919101 MCDONALD 99 E M FS 10.0
16-13239 04010101 POPLAR 755 E M FS 19.9
16-9247 040101131 BIRCH 266 E M FS 19.0
16-9252 94010101 932 PIKE 810 E M FS 20.0
16-0267 040191131 VERNON 233 E M FS 11.0
16-0299 090313001 RUSH 274 E M ST 9.0
16-9328 999313091 IRON 195 E M FS 14.13
16-0337 09039991 MAYHEW 202 E 0 FS 17.0
16-9343 949191€11 SURBER 19 E M FS 12.5
16-9347 04919191 LITTLE CASCADE 262 E 0 FS 10.0
16-9348 04a19191 929 BRULE 4162 M 0 FS 19.9
16-9356 990301391 GUNFLINT 4947 E M FS 24.a
16-0357 99030091 CRAB 91 E 0 FS 16.9



------ (COREGION • ORIFTLESS AREA LAKES NOT SUPPORTING SWI~ABLE USE

LAKEID HUC SEC NAt.4E ACRES "E TROPHIC SA ALK SOURCES

25-8001 0704eeel ", PEPIN 25008 E H FS 138.3 "
ECOR(G!ON • NORTH CENTRAL HARDWOOD FOREST LAKES FULLY SUPPORTING SWI~eLE USE

LA-KEto Hue SEC NAlolE ACRES "E TROPHIC SA ALK SOURCES

02-0891 07010207 GEORGE ." " " FS 70.7
0J-03e4 09020106 BIG SUGAR BUSH '72 E 0
83-0387 09020103 FLOYD 1234- " "03-0415 090Z010J MELISSA 1855 " "0.J-0See e90Z010J ",UO 5" " "03-0576 090Z01eJ BIG CORIolORANT 3380 " " FS 250.0
0.J-0S0Z 09020103 MIDDLE CORMORANT J" " " FS 186.7
03-0657 09Sze10J TURTI.E .. loll NE OF ,e. " " FS 212.5
1e-eee9 07018286 loll NNEWASHTA 7.7 " " FS 132.5
18-e012 07020012 ANN '" " " FS 145.7
1e-ee53 07010206 PIERSON J" " " FS 114.6
1J-e053 070.Jeee5 COMFORT ''9 " "14-0030 99920106 FIFTEEN ". E "19-0057 07020012 FISH 25 E " FS 93.3
19-0076 07010206 "'llONOUCH '9 " " FS 71.3
21-0056 07010108 LE HCJ,4ME DIEU 1892 E " FS \69.2
21-0057 07010108 '" CARLOS 2520 " " FS 179.9
21-0079 07020005 MAPLE AT FORADA e" " " FS 207.5
21-00e0 07010108 OARLING ••• E " FS 187.1
21-0083 07010108 MILTONA 1 M! W OF 6159 " " FS 184.0
21-0085 07010108 ANDREWS 2 MI SW 0 ... " " FS 211 .3
2'-0106-01 07010108 LATOKA (NORTH BAY) ..,

" 0 -
21-0123 07010108 lOA 4506 " " FS 200.0 "21-0145 07020005 CHIPPEWA 2 MI NE 1761 " " FS 198.9
27-0016 07010206 HARRIET "J " " FS 11'2.0
27-0035-02 07010206 SWEENEY-TWIN (TWIN 20 E " -
27-0047 07020012 BUSH "7 " " FS 95.4
27-0071 07020012 ROUND " E " -
27-e0e9-ez 07020012 SHADY OAK (MIDDLE e - E " FS 141'.0
27-0133-02 07010206 ,.e MINNETONKA fLOWER L. - " " FS lJl .9
27-01J3-0J 07010206 ..e MINNETONKA CARSONS '" " "

- ~.



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

18-0239 13701131136 SI LVER 213 M 0
18-13251-01 a7ela105 SANDBAR ~HORSESHOE 566 M M
18-0251-132 0713113105 SANDBAR HORSESHOE 415 M M
18-13271 076101135 DAGGETT 225 M M
18-13284 13713101135 VELVET 160 M M
18-13297 137131131135 wEST FOX 472 M 0
18-0298 07a10Hl5 EAST FOX 234 M M
18-0301 07eHl105 MEYER 53 E M FS 1513.13
18-0305 070101e5 EDWARD 2032 E M FS 120.0
18-03136 07€l10106 BASS 455 M M -
18-a3€l8 07€l101€l5 PELICAN 8253 M 0 - M
18-e3Hl 07010105 007 WHITEFISH 7370 M 0 FS 114.0
18-0311 07010105 1307 RUSH 891 M 0 -
18-13312 07elal€l5 e€l8 CROSS 1751 M 0 FS 113.3
18-0315 0701ale5 BIG TROUT 1418 M 0 FS 102.0
18-0321H31 €l7€l101€l4 GILBERT ~EAST BAY~ - E M FS 92.€l
18-e320-02 €l7€l101€l4 GILBERT WEST BAY - E M FS 120.€l
18-0352 €l7e10105 OSSAWINNAMAKEE 644 M 0
18-13354 070Hll€l5 e€l8 PIG 213 M 0
18-0356 €l7€l101e5 ee8 CLAMSHELL 189 E a
18-€l359 07€ll€l105 STAR 153 M 0
18-a36e 07010105 LITTLE STAR 50 M 0
18-0361 0701011:)5 KIMBALL 186 M M
18-0362 07€l10105 €l08 GRASS 52 M M
18-€l364 07010105 CLEAR 220 M 0
18-0372 07€l10106 NORTH LONG 5998 M M FS 120.0
18-13373 07010106 ROUND 3 MI S OF N 1644 M M FS 130.0
18-0374 07010106 CLARK 309 E M
18-0376 e70101e6 UPPER CULLEN 435 M M

18-0377 07eH)le6 MIDDLE CULLEN 382 M M FS 120.13
18-0378 07010105 €le8 LOWER HAY 685 M M FS 110.0
18-0398 07a101a6 ROY 271 M M
18-0399 07010106 NISSWA 207 M M
18-04133 07131131136 LOWER CULLEN 512 M M
18-0409 a7a1a106 WEST TWIN 117 M 0
29-0001 07a1a106 KETTLE 41 E 0 FS 12a.a
29-0015 07a10102 CRYSTAL 91 E 0 FS 8a.0
29-a02a e7aHl1e6 LOON 112 E M -
29-0022 e7aHl102 STEEL 55 E 0 FS 170.0
29-a023 07010106 ROBINSON 46 E M FS 110. €l
29-€l048 07€l10102 BENEDICT 440 M M
29-€la61 07010102 020 GARFIELD 980 M M
29-€l074 €l7€ll€l106 INDIAN 49 E 0 FS 14€l.0
29-0075 a7a10102 022 KABEKONA 2252 M M -
29-131381 a701€l106 WOLF 261 E M FS 86.0
29-0€l83 a701€l106 BLADDER 217 E M FS 100.0
29-€ll17-02 1371310106 SPIDER (EAST BAY) 2 120 M 0
29-0148 07010106 UPPER BOTTLE 465 E 0
29-0151-01 070111106 BIG MANTRAP lEAST B 75€l E M
29-13151-02 13713101136 BIG MANTRAP MIDDLE 7130 E M
29-13151-04 07010106 BIG MANTRAP WEST A 200 E 0
29-0151-05 a7e10106 BIG MANTRAP HOME B 80 E 0
29-13161 137131131136 03a LONG 1974 M M
29-13180 070101136 LOWER BOTTLE 660 E 0



-

(COREGION - NORTHERN LAKES AND FORESTS -- -
FULLY SUPPORTING SW[~ABLE USE

LAKEID HUC S'C HAM' ACRES M' TROPHIC SA ALK SOURCES

29-018~ 07010106 BIG SAND 1640 M 0
29-0188 07010106 GILMORE "

, M
29-e239 07010101 .J> SPEARHEAD ". M 0
29-0247 07010106 MORAH 95 , M
29-0312 97919106 CEDAR 3 MI E OF T •• M M FS 120.0
31-ee01 04019201 L<WG 12' , M FS 8S.0
31-0020 07010103 HART '2S M M FS 91 .0
31-0926-01 07010193 TWIN (EAST BAY) 5 M - , M FS 16.9
31-09~2 e7910103 BOW,R •• M M -31-9056 09930005 BEATRICE 123 , M FS 10.0
31-0093 9791e103 Ll TTLE SAND 2.' , M FS 70.0
31-0141 07910103 SHOAL 2.S , M FS 4'.0
31-01~6 0903e90~ THISTLEDEW ,'. M M FS 8S.0
31-0150 09030005 MIRROR '.2 M M
31-0171 09030005 CRUM 2' M M
31-0175 0903000S LONG •• M M ST S.S
31-9188 09030806 .,. LORRAINE J1 , M FS 140.9
31-0190 07010103 TWiN 25. , M FS 128.8
31-0299 07010103 ." CLEAR 92 M M ST •••31-9218 97010103 .2. SHAMROCK 52 , M FS '4e.0
31-8219 97910103 .2. 0'REILLY 198 , M FS 149.0
31-8254 97010103 UNNAMED 2. , M FS .' 12.0
31-0259 07010193 BALSAM 'S' M M
31-0260 8701e103 WHITE SWAN ". M M
31-0289 e9030e0S LOST .S M M
31-e31 I e99390ge ERSKINE ,. M 0
31-9316 9903990S BASS 125 M M FS 11 . e
31-0317 0903000S LARSON ,., M 0 FS 150.0
Jl-0339 09030e05 .,. PICKEREL 2" , M FS 110. e
31-0349 07010103 ANTLER 2'2 M M -31-e373 97010103 HALE , '2 , M FS 140.0
31-0392 07910103 WASANA 2133 , M
31-0414 9701e193 MOON " M M
31-0416 97910193 BLACK ISLAND '.2 M M ST •••31-e417 079101e3 HOS' •• M M ST T.•
31-e422 09030006 RUBY 22' .M 0 -31-0424 07019103 BURNT SHANTY ,. M ,., M 'M FS 42.3
31-0434 e7019103 SNOWSHOE 2. , M FS 14.0
31-9436 07010103 SAND 12M!NOFC ". M M FS 79,3
31-0454 07010103 EAGLE 252 M M FS 52.0
31-0460 0993098S GUNN ''2 , M FS 128.8
31-0481 0903e006 HIGHLAND , .2 , M -
31-9524-91 e903e996 ••• COON fNW 8AY/COON L - , M FS 52.0
31-0524-02 090Jee06 COON Sf BAY (SANDW - , M FS 52.0
31-0532-01 07010101 .., POt<EGAMA fMAIN) 31S0 M 0
31-9~32--e2 0701010l .., POKEGAMA WENOIGO) 12720 , M
31-0536 0701010J DOAH •• M 0
31-0540 0g030e06 CLUBHOUSE ". M M FS 110.0
31-0554 07010101 .., SISEEBAKWET 1312 , 0 FS 110.0
31-0503 07010101 lLICI(Y 1J , 0 ST •••31-0604 07010101 LAWRENCE ., , 0 FS 12.0
31-9616 09030096 EAST SMITH ,.. , M FS 12.0
31-0S20 090J000S CARIBOU 2S' , 0 FS 22.0
31-0624 89030006 GRAVE S., , M FS 1J0.0

~

.... -_. -



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

31-0638 07010101 BEAVER 13 E 0 FS 10.0
31--0643 07010101 DOCTOR 17 E 0 ST 8.0
31-0644 07010101 ISLAND 19 M 0 -
31-0645 07010101 KREMER 64 E M FS 10.0
31-0649 09030006 DOCK 30 E 0 ST 8.0
31-0653 0903001'6 NORTH STAR 11'52 E "1 FS 110. I'
31-0656 99030906 BIG DICK 246 "1 M -
31-0664 09030006 RANIER 72 1.4 0 FS 52.0
31-0671 09030006 BIG ISLAND 5 "11 E 193 M M FS 18.1
31-9679 09030006 LITTLE SMITH 27 E 1.4 FS 44.0
31-0687 09030006 JOHNSON 305 E M
31-0719 07010101 007 DEER 3926 M 0
31-0722 070113101 MOOSE 1231 E 1.4 FS 120.0
31-0725 09939006 (BIG) TURTLE 2918 "1 1.4 -
31-0775 07910103 035 NQ-TA-SHE-BUN 238 E 1.4 FS 96.0
31-0812 07010Hl1 0lEl BALL CLUB 3936 E M FS 135.0
31-0837 09030006 009 NOMA 59 1.4 M -
33-0003 07030003 FIVE 42 1.4 M ST 5.6
38-0011 09030001 043 AGAMOK 106 1.4 1.4 -
38-0024-01 04010101 CROOKED (EAST BAY) - E 0 FS 17.0
38-0026 0401El101 HARE 4 MI NW OF TA 48 E M FS 18.0
38--0028 041310101 ECHO 4.5 1.41 NW OF 46 E 1.4 FS 24.0
38-0029 04010101 GOLDENEYE 10 E 1.4 FS 10.0
38--0033 04010101 NINEMILE 4 1.41 NW 339 E M FS 21.0
38-0047 04010101 WILSON 622 1.4 1.4 FS 16.7
38-0057 04010101 HOGBACK 5 MI E OF 44 E 1.1 FS 19.0
38-0058 134010101 SCARP 5.5 1.41 E OF 43 E 1.4 FS 10.0
38-0064 090300131 COFFEE 126 E 1.1 FS 10.5
38-0067 134010101 ORGAN 44 M 0 -
38-0104 09030001 021 POLLY 513 E 0 FS 10.0
38-0108 09030001 021 KIVANIVA 38 M 1.1 -
38-0113 09030001 021 RAVEN 205 E 1.4 FS 10.0
38-0126 139030001 021 ELTON 122 M 1.4 -
38-0140 09030001 e21 BOULDER 236 E M FS 11. €I
38-e147 09030eel e21 MAKWA 143 M a
38-0151 09030001 021 PAN 100 M M
38-0153 09030001 021 ADAMS 448 M 0 ST 9.5
38-0157 09030001 e21 AN IT 11 M M -
38-e166 0903eeel 043 CHERRY 147 E 1.1 FS 22.e
38-0180 09031'001 1'43 OGISHKEMUNCIE 701 M a FS 13.0
38-0187 1'91'31'01'1 e43 EDDY 197 1.1 0 FS 17.0
38-0188-02 09030001 1'43 EKABle PONDS(MIODLE 24 1.1 0
38-0193 09030001 043 MUELLER 24 M 0
38-0194-01 090300e1 1343 JENNY (WEST BAY) 93 M 0
38-0195 09030001 043 ANNIE 23 M M
38-0206 090300el 043 HANSON 284 E 1.1 FS 26.e
38-02137 09030001 043 ESTER 389 E /,oj FS 28.0
38-0214 0903e001 e43 RABBIT 104 E 1.1 FS 22.0
38-1'218 04010101 ELIXER 18 E M FS 24.0
38-0223 09030001 021 BEAVER 237 M M ST 7.3
38-0225 09030001 021 SAGUS 172 E M FS 10.0
38-0226 09030001 043 KEKEKABIC 1620 1.1 0 FS 16.0
38-0227 091330001 e43 AMOESER 386 E 1.1 FS 24.0
38-0269 El40101el HOMESTEAD 4.5 1.11 57 E M FS 14.0



-

ECQt1EGION -,;;- NORTHtRN LAKES AND FORESTS FULLY SUPPQATING SWI~eLE USE

l.AKEID HUe SEO NAME ACRES "( TROPHIC SA ALK SOURCES

38-9330 99930e01 ." AL ICE 1566 " " rs 10.0
38-0336 09030eel ." AMBER 'JS " " Sf ,.,
J8-0JJ8 09030e01 ." RIvER ", " " -
38-0351 898Je08I .2' THOMAS 1471 " 0 Sf '.J
J8-8369 090J0081 .2' HATCHET ." E " Sf ,.,
38-0372 89030081 ." FRASER 1091 " 0 rs 10.0
38-0388 09038081 .'J SPOON 22J " " rs 38.8
38-0398 89830001 .'J BONNIE 71 " " -
38-11397 e903e001 ." INSULA 271'0 ( " 5T '.7
38-e404 9993e0e1 .., I<NIFE 5SJ6 " 0 rs .10.0
38-0453 99830901 ." SOUTH WILDER ". ( 0 Sf 6 .•
38-0488 0ge3eeel ." DISAPPOINTMENT 97' ( " '5 12.0
38-0491 09030001 .'J VERA ,.. ( 0 rs .15.0
38-8498 ege30001 ." ENSIGN 1408 ( M '5 21.0
38-0502 0ge3000I .., ASHIGAN .., ( M rs 36.0
38-0526 098300el ." PARENT 1571 ( 0 rs 16.0
38-8529 8ge380el .2J SNOWBANK 330.1 M 0 FS 13.0
38-05S0 09030e01 ." HORSESHOE ". ( M Sf '.2
38-0584 090300e1 ." PIETRO JJ' ( M rs 12.0
38-1590 euneel .21 GULL S.J E " Sf •••38-0600 098J0001 ." THREE • S. ( " Sf B.•
38-0605 ege30001 .21 ONE B7' E 0 FS 1e. I'
38-8608 8ge30081 .21 LAKE TWO ••• ( " Sf ,..
38-8S16 ege3ee01 8" IolANOMIN '55 ( M Sf ,..
Ja-0S38 990J0e01 ." CLEARwATER ,.. ( 0 Sf ,..
38-8640 ege3e00l .21 OJIBW....Y ." ( " FS .13.0
38-9645 090J0001 BASSWOQO-WHOLELAKE 29400 ( " FS 17.0
38-e65I 04018202 KANE II. M M Sf 7.9
38-e664 egeJee01 ." DUNNIGAN .J M M Sf J.'
38-0674 e90Jee01 ." EAST CHUB ,. " M rs 23.8
38-e691 e9030001 AUGUST "B ( M FS 17.0
38-0701 0903000l ." GABBRO ." ( M rs 31.3
38-0715 09U0001 .21 TRIANGLE J'. ( 0 rs 36.0
38-0718 09030e01 ." GREENSTONE J'S ( M rs 22.0
38-0724 090.10001 ." TOFTE 13' ( M '5 69.3
38-e727 090J000I .21 ELLA HALL S" ( M '5 28.0
38-e729 ege30eel .21 wooo "J ( M FS 49.0
38-0741 e90.1ee01 ." PICI<EREL lB' ( M rs 29.4
38-0744 0401e'0Z STEWART 267 M M rs 52 ....
38-1"9 09030ee1 FARM 1328 M M rs 14.0
38-17111 ege.1eee, BROWNS ,.. ( M rs 22.8
38-0784 e90.1eeel NEWTON ,.. ( M rs 16.0
38-0786 09030001 SANDPIT " M 0 Sf '.7
38-0792 090.10001 HORSE '" ( 0 Sf ,..
38-0810 09038001 CEDAR '8' ( 0 rs 26.0
38-0816 8ge308el MOOSECAWP ". ( 0 Sf 8 .•
38-1817 1ge30001 .J7 CROOKED 18984 ( M rs Z0.0
48-0e02 07010207 loll LLE LACS 1.12516 M M rs 92.3
49-9015 0701e201 LONG 120 E M rs 11e .0
49-8016 07010201 SULLIVAN 1221 ( 0 rs 72.0
49-0019 07010201 ROUND 1lJ M "49-0137 1'''10108 .17 FISHTR....P 130J " "58-0007 070J0001 ROCK " M "5&-0e13 0703e001 GRIEGS SJ " M

~



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

58-0024 07030001 BIG TAMARACK 75 M M ST 6.1
58-0028 07030001 042 LITTLE TAMARACK 613 1.4 1.4
58-0044 07030001 OLIVE 12 M M
58-8048 07030003 OAK 442 E M
58-0062 07030003 ISLAND 546 M M
58-8074 07030003 JOHNSON 37 E M FS 16.0
58-0078 07030003 RUSH 125 M M
58-0081 87030003 SAND 501 E M
58-0088 07030001 UNNAMED 1a M M
58-0107 07030003 003 LONG 75 E M
58-0123 07030003 022 GRINDSTONE 529 M M
58-0127 :'7030003 LITTLE BASS 16 M M ST 6.2
58-0128 07030003 BASS 30 E M ST 4.0
69-0001 04131132131 PINE 430 E M FS 15.3
69-01361 13913313001 006 ONE PINE 363 E M FS 18.0
69-01363 139830001 BASS 144 E M FS 28.0
69-13866 0903013(31 025 LITTLE LONG 29;3 E M FS 42.0
69-13071 09030001 HIGH 277 E M ST 8.13
69-0084 09030(301 SLETTEN 18 M M ST 7.3
69-0885 898301381 025 FENSKE 105 M M -
69-0093 (39030001 GUN 336 E M FS 10.0
69-13180 09830081 BOOT 308 E M ST 6.0
69-0115 09030001 BEAR ISLAND 2667 E M FS 15.0
69-0117 09030001 006 JOHNSON 465 E M FS 10.0
69-0118 09030001 025 BURNTSIDE 10236 M 0 FS 12.0
69-0128 04010202 BRIAR 70 M M FS 20.0
69-0129 04010202 SPRING 97 E M FS 50.0.
69-8161 09038081 025 WOLF 299 E M FS 38.0
69-0181 09030001 SLIM 296 E M ST 6.0
69-0285 09030001 STUART 752 E 0 ST 6.0
69-0213 09030001 028 TOE 484 E 0 FS 16.0
69-0228 09030001 CRAB 219 E 0 ST 8.0
69-0223 09030001 031 AGNES 973 E 0 FS 12 ..0
69-0224 09030001 LAC LA CROIX 34070 E M -
69-0254 04010201 BEAR HEAD 674 E M FS 19.7
69-0278 09030002 024 ARMSTRONG 389 E M FS 38.0
69-0285 090301302 EAGLENEST #4 1471 E M FS 44.0
69-0316 09030001 1333 BIG MOOSE 1032 E M ST 8.0
69-0329 09030001 MEANDER 139 M 0 -
69-13330 09030001 OYSTER 714 E 0 ST 8.0
69-0342 090301301 ROCKY 114 E 0 ST 6.0
69-0343 090300131 HUSTLER 272 M M ST 4.9
69-0350 09030001 028 GE-BE-ON-EQUAT 607 E 0 ST 8.13
69-0369 091330001 028 TAKUCMICH 320 E 0 FS 10.13
69-0381 091330002 BUCK 194 E 0 ST 8.0
69-0434 041310201 1335 WYNNE 279 E M FS 52.7
69-13448 09030002 PINE 912 E M ST 7.13
69-13452 09031313131 BOOTLEG 352 E 0 ST 6.0
69-13464 09030001 UPPER PAUNESS 215 E M ST 6.0
69-0470 09030001 LOON 2616 E 0 ST 8.0
69-0481 09030001 028 FAT 102 M 0 -
69-0484 09030001 028 LITTLE LOON 175 E M FS leI. 0
69-0487 09030001 028 GUN 158 E M ST 6.0
69-0493 04010201 LONG 208 E M



--

ECOREGION D NORTHERN LAKES ~N6 {ORESTS- FULLY SUPPORTING SW1UUABLE USE
,

LAKEIO HUC "G NAME ACRES "E TROPHIC SA ALK SOURCES

69-0498 090J0002 .20 TROUT 7641 E " fS 11 .0
69-0528 \,.010201 LITTLE LONG " E • " 15.0
69-055J 04010201 B~SS ". E " -
69-0565 04010201 .JS ESOVAGAMA J66 • " fS •••69-0587 090J0,0e2 ." ORIN!ACK 7" E 0 ST 7 •
69-0591 090J0ee2 PICKET J12 E 0 ST o •
69-0604 090J0eel ." OOIlRE ". E 0 ST ••69-0616 090J00e2- ••J CRANE J088 E • FS ".
69-e684 e90J0eeJ "",,OOOA 75' E 0 FS 27.0
69-0696 090Jeee2 wlNCHESTER J'. E 0 ST 0 .•
69-e694 0geJ0eeJ RAINY 2208e0 E " -
69-0744 690Je0e2 .,. ELBOW 1852 E 0 ST 7 .•
69-0748 090J00e2 KJOSTAO ... E 0 ST 0 .•
69-0755 0g0Je0e2 MARION "J E 0 FS 22.1'
69-0760 0geJ999J LI TTlE JQHNSON .01 E • " 16.1'
69-e76J 1'4910291 DOHERTY (SPIRIT) 71 • • -
69-1'765 990J0e0J LONG .., E • FS 41'.0
69-e802 999J9002 HOOOOO 252 E 0 ST ,..
69-0se6 090J00eZ ••7 MOOS' 977 E 0 FS 16.0
69-0S19 090Jee0J CANNON 0' E • FS 20.0
69-0842 e903eeeJ .,. BLACKDUCK 1264 , 0 FS 42.0
69-e664 egeJeeeJ ASH ." , 0 FS 50.e
69-e916 egeJeee5 DOLLAR 11 , • FS 18.2
69-8923 07010t0J HOBSON 66 " • ST 0.0
69-0939 096J0005 STURGEON 1664 • 0 -
e0-001 I 079191e6 SAND 120 , 0 FS 42.0

~
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ECOREGION - NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE. SUT THREATENED

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

01-0062 07010103 BIG SANDY 16 MI N 6571 M E FS 54.5
01-0077 13713113103 RAT 405 M E FS 80.13
01-13096 676113164 DAM 642 E E FS 86.13
131-13099 07610164 GUN 766 M E FS 115.6
131-0104 071310104 FRENCH 137 E E FS 126.13
01-6126 137010104 SJODINE 50 E E FS 14.13
01-0129 07010164 SISSABAGAMAH 365 E E FS 56.0
01-0136 07010104 WAUKENABO 644 M E FS 110.0
01-0142-01 07010103 HILL ~SOUTH ARM) AT - E E FS 140.0
01-0142-02 07010103 HILL MAIN BASIN) A - E E FS 135.13
01-0147 07010104 025 ESQUAGAMAH 835 M E -
61-0148 07010103 WHITE ELK 780 E E FS 16.0
131-0170 El7010Hl4 HANGING KETTLE 302 E E -
01-El185 07El10104 DOGFISH 2. 43 E E FS 26.0
01-0188 07010104 BLIND 37El E E FS 80.0
01-2001 07010104 UNNAMED 135 E E -
e3-01El7 09El2El103 TOAD 1666 M E FS 165.13
03-0127 El701 El106 BASS 135 E E FS 140.0
03-0189 1"9020103 LITTLE TOAD 345 M E FS 167.5
04-0038 e7El10Hll 1327 ANDRUSIA 15113 E E FS 15El.a M
€I4-0079 07010101 027 WOLF 1051 E E FS 146.7 M
04-0124 09020302 SANDY 260 E E FS 60.0
09-0006 04010301 BLACKHOOF 41 E E FS 17.0
09-0016 0401 El3Ell SAND 123 M E ST 5.4
El9-El019 04El10301 MUNSON 36 M E
09-0020 04610301 KATZEL 46 M E
09-0641 67030003 066 MOOSEHEAD 291 M E
69-0060-02 07010103 ISLAND (SOUTH BAY) - E E FS 60.0
69-0062 071310103 CROSS 110 M E -
11-0029 07010101 035 VERMI LLION 417 E E FS 150.0
11-0037 07010105 LEAVITT 130 M E -
11-0046 67010105 MARION 8 E E FS 10.8
11-0055 070101135 PAVELGRIT 20 M E ST 6.3
11-0092 071310102 LITTLE SAND 428 M E FS 38.5
11-0104 07010102 LAURA 1346 E E FS 76.0
l1-E1116 070113102 STEVENS 88 M E ST ,i.3
11-0129 07010102 LOWER TRELIPE 425 E E FS 140.0
11-0147 07010Hll WINNIBIGOSHISH 53425 E E -
11-0156 137010105 LOUISE 46 E E FS 56.0
l1-a162 e70101a2 031 RICE 248 E E FS 15a.0 M
11-0222 071310106 008 MARGARET 222 M E -
11-13253 1370113105 WEST TWIN 36 E E ST 5.0
11-0257 07010102 ISLAND 176 E E FS 94.0
11-13297 07010H12 STOCKING 34 E E FS 18.0
11-0307 071310105 NORWAY 5135 E E FS 1313.13
11-0367 07alaH15 LIND 377 E E FS 140.0
11-0381 07010102 PAQUET 122 E E FS 120.0 M
16-0141 a4aHl101 CARIBOU 452 E E FS 17 .a
16-0220 134010101 MORGAN 82 E E FS 11.0
16-0233 04010101 PARTRIDGE 1139 E E FS 22.13
16-02513 1340101131 MARK 183 E E FS 12.13
16-0342 090300131 E. POPE 30 E E FS 11 .0
16-0346 1340101131 13136 CASCADE 435 E E FS 10.0
16-0354 04010101 WINCHELL 820 E E ST 9.0



-

ECOREGION • NORTHERN LAKES AND 'ORESTS 'ULLY SUPPORTING SW1~BLE USE. BUT THREATENED

LAKEIO HUC S'C NAME ACRES H' TROPHIC SA ALK SOURCES

16-0360 04010101 '" CARIBOU "e H , FS 2. e
15-0360 84010101 "e GUST '3> , , FS " ,16-0362 04010181 L!CMEN 276 , , FS '"16-0454 04010101 OJe CRESCENT e" , , FS ",16-0571 09030001 'ROST 2J' , , FS 11 .0
16-0607 09030001 ROUND 'A , , FS H'16-0645 04010101 TOOMEY ." , , -
16-0557 09030001 ", GRACE ,., , , Sf ,.,
18-0009 07010201 ERSKINE 176 H , FS 120.0
18-0068 07010104 AGATE ,e. , , FS 67.0
18-0076 07010104 LONG '" H , -
18-0088 07010201 PLATTE 1673 , , FS 92.0
18-0093 07010104 R....esiT SJI , , FS 140.0 H
18-0096 07010104 '" UPPER (SOUTH) LONG 79J H , -
18-0104 07010104 '" NOKAY '50 H , FS 110.0
HI-8117 07018184 13_"CKMooF" ,eJ , , FS 103.8 H
18-0136 07010104 ", LONG (LOWER SOUTH) 1380 H ,
18-015~ 07010104 CROW WING 373 H ,
18-0165 07010105 ROSS AOS H ,
18-0183 07010105 ISLAND 2" H , FS 44.0
16-0185 07010105 "A HARY 3e, H ,
18-8195 07010185 DOLNEY 26A H ,
18-0287 07010105 SOUAW e2 H , Sf '.5
18-8218 07010105 TROUT ", H , -
18-0220 07010105 SMOKY HOLLOW 123 , , FS 16.0
18-0224 07010105 FOOL ,., , , FS 12.0
18-0240 07010106 FAWN IJ2 H , -
18-0242 07010104 UPPER Iol'SSION '17 H , FS 180.0
18-024J 07018184 LOWER IolISSION ..e H , FS 120.0
18-0266 e7010105 LITTLE PINE JeA H , -
18-8287 07818185 GREER 3>3 , , FS 70.0
18-8294 07810185 loll TCHELL A33 , , FS 110.0
18-0296 07810185 EAGLE 356 H ,
18-0379 07010104 WHIT( SAND HI H ,
18-0404 87818106 SIBLEY A,e H ,
18-8488 07818185 .......YO ". H ,
18-0412 07818105 UPPER H....Y se, , , FS 110.0
18-0415 1iJ1810185 LIZZIE I TO , , FS 108.0
29-0803 07018186 NAGEL .. , , FS 110.0
29-8866 87810182 MIDGE see H , FS 128.0
29-8877 87010106 THIRD CROW WING ,.. H ,
29-8085 07010106 SECOND CROW WING '2 , ,
29-0157 07010106 ", NORTH TWIN 225 , , FS 180.0 H
29-8250 07010106 PORTAGE 4.5 loll NW A" H , -
31-0003 09038005 SOUTH SlURe EON 193 , , FS 24.0
31-8026-02 0701010J T'tIlIN (WEST BAY) , A3 H , -
31-0028 040111201 BEAUTY 211 , , FS 24.0
31-0051 87818183 STINGY lJlIIlNor J77 H , FS 29.S
31-0057 07810103 SHERRY ,e' , , FS 28.0
31-0067-01 07010103 "3 SW....N ~WEST BAY) • H , - H
31-0067-02 07010183 "1 SWAN MAIN BASIN) • H , FS 10S.6 H
31-0069 07010103 eUCK 101111 NOF'N A92 H , FS 42.5
31-0878 07010103 ". O' LEARY ". H ,
31-0120 07018103 lolCCARTMY ,,, H ,

~

.•.



ECOREGION = NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

31-0152 07010103 030 WOLF 188 E E FS 50.a
31-0154 a7a10103 HARTlEY 281 E E FS 78.a
31-0157 090300El5 011 BEAR 339 M E FS 40.0
31-0193 0701 ElH33 CROOKED 418 E E FS 68.0
31-0216 07010103 TROUT 1890 M E FS 122.0 M
31-0231 07010103 028 LAWRENCE 395 E E FS 66.0
31-0292 09El30005 OWEN 328 E E FS 16.a
31-0334 09030006 019 DEER 1748 M E FS 100.0
31-El347 07El10103 SPRUCE 56 E E FS 46.El
31-El384 El7010103 026 PRAIRIE 991 E E FS 78.El
31-El413 070101El3 BURROWS 291 E E FS 13.0
31-053El 09030El06 BUSTlES 252 M E FS 80.0
31-El533 07EllEl103 031 BLANDIN 449 E E FS 140.0
31-0547 0713113101 SMITH 39 M E -
31-0576 07El10101 BASS 2457 E E FS 120.0
31-0586 El7010101 JOHNSON 305 E E FS 20.0
31-060El 07010101 HILL 38 E E FS 10.0
31-0610 07010101 LITTlE MOOSE 271 E E FS 150.0
31-0622 09030006 DEAD HORSE 97 E E FS 69.0
31-0623 09El30ElEl6 BOY 27 E E FS 130.13
31-0646 07131El101 SURPRISE 11 E E FS 13.0
31-0654 09030006 BURNS 144 E E FS 100.0
31-0663 09030006 FOREST 36 E E FS 100.0
31-0704 09030006 BATSON 110 E E FS 150.0
31-0718 07010101 STEVENS 228 E E FS 76.0
31-0726 09030ElEl6 BELLO 493 E E -
31-0733 07010Hll LITTLE SISEEBAKWET 304 E E FS 96.0
31-0786 090300El6 JESSIE 1635 M E FS 14El.0
31-0826 09030006 EllS SAND 43136 E E FS 115.0
31-0848 090301306 0e9 BEAVER 32 M E -
31-0850 071310101 LTL WINNIBIGOSHISH 896 E E FS 150.0
31-El877 ege30ee6 e12 SQUAW 2158 E E FS llEl.0
31-0882 09030006 011 DORA 735 M E FS 120.0
33-6061 07030003 ELEVEN 2913 E E FS 413.13
33-001'6 1'703001'3 FEATHERBED 38 E E ST 4.13
33-0024 07030004 008 FULL OF FISH 51 E E ST 8.13
38-0053 134011'101 1347 DAM FIVE 82 E E FS 36.13
38-0068 13903131301 WINDY 4513 E E ST 8.13
38-0El79 090300131 021 WATONWAN 66 E E ST 8.0
38-0080 09030001 021 KAWISHIWI 4130 E E ST 8.13
38-0090 eS030e131 1321 MALBERG 4134 E E ST 8.13
38-0098 e9030001 021 KOMA 2613 E E ST 5.8
38-01513 13ge30e01 021 PANHANDLE 8 M E -
38-022e 0ge3eeel e19 PERENT 18ee E E ST 7.5
38-13255 e40101131 TANNER 55 E E FS le.0
38-0256 04010101 DIVIDE 65 E E FS 10.0
38-13393 04010101 DUMBELL 476 E E FS 26.13
38-0396 09031'01'1 ISABELLA 1516 E E ST 8.0
38-0400 1'9030001 021 lMA 773 E E FS 14.1'
38-1'41'6 04010102 LAX 274 E E -
38-0415 09030001 DELAY 94 E E FS 22.0
38-0483 090300el 021 FIRE 96 E E FS 14.e
38-0503 09030001 021 BOOT 209 E E FS 15.0
38-0642 090300131 021 WINO 1009 E E FS 24.0



--

ECOREGIoN • NORTHERN LAKES AND FORESTS FUllY SUPPORTING SWIMMABLE USE. BUT THREATENED

lAKEIO HUe SEG NAME ACRES "E TROPHIC SA ALK SOURCES

38-0650 0~t1l0202 MARBLE 'SO E E " 34.0
38-0656 0903000' ." GREENWOOD 1469 E E Sf ..,
38-0666 0903000' ." SLATE '» E E " 20.e
38-0673 0903000\ ." HICHLIFE ,. " E -38-0704 09030001 ... TURTLE ", E E Sf ..,
36-9722 0903000' ." CLEAR ". E E " 10.0
38-0135 09030001 ." SAND s•• E E " \9.3
38-0738 09030001 CARDEN .,. E E " 16.0
38-0750 04010102 C~RISTIANSON ". " E Sf 2.'38-0751 041'10202 THOMAS '" E E " 28.0
38-0785 1'903000' TIN CAN MIKE '" E E " \ 2.0
49-0032 07010104 MICHAELS •• E E Sf •••49-0079 07010108 ALEXANDER 2990 E E 'S 106.7
49-0' 27 071'11'108 SKAMINEAU '681 E E " 95.3
58-01'11' 0703000' RAZOR ,.. " E
58-0012 1'71'30001 MCGOWAN 2' " E
58-0015 07030001 KEENE " " E
58-0054 071'30001 ••• WALLACE 2. " E
58-0063 0703001'3 LORDS ,. E E FS 24.0
58-0067 07030003 STURGEON 17e0 E E " 40.0
58-0013 070J00eJ DAGO I.' " E
56-00SJ 070300eJ SECOND .. " E
58-e0a9 07e3000J CEDAR •• " E
58-e099 07030003 ••• F"IRST •• " E
58-0103 0703000J """ 29 " E
58-0132 070J0e0J INDIAN " E E Sf •••56-0135 07030003 MILLER 77 E E Sf •••58-1'137 070J0003 BASS '" E E " 1&.0
58-0138 070J0083 .,. BIG PINE ,.,

" E " S8.0
69-0002 04010201 SEVEN BEAVER Ul0 E E " 20.S
69-0003 090Jee01 ••• BIRCH , " 762S E E " 26.1
69-00e4 090J0001 WHITE IRON 3429 E E " 17.1
69-00t 1 04010202 PEOUAYWAN ,,, E E " 44.0
69-0016 040'0202 SAND " E E " 24.0
69-e02J 04010282 INDIAN S7 E E " 30.0
69-0927 84010202 STONE ••• E E rs 50.0
69-0028 84818282 1I TTLE STONE ,., E E " 28.0
69-0044 04010201 ." LONG ." E E -
69-0058 090J00e1 ••• PERCH •• E E " '2.0
69-0069 090J0001 .2' SHAGAWA 2370 " E " 23.0 "69-0e80 09031'801 NELS .., E E Sf '.'69-0082 090J0001 GRASSY ,,, E E Sf •••59-01'86 09030001 LITTLE SLETTEN .. E E Sf 9.'
69-0111 04010202 St.lt TH '20 E E " 53.0
69-0112 04010282 ." BEAR •• E E " 30.0
69-0116 09030001 J.lITCHELL '<1 E E " 18.0
69-1'119 09030001 F"IRST " E E " 10.8
69-0132 04010292 BAR.RS '" E E rs 30.0
69-0143 04010202 WOLF '57 E E " 20.0
69-1'199 09031'001 BIG 1140 E E ST '.S
69-0230 04010202 SCHULT2 '.2 E E " 14.0
69-0232 04010202 HORSESHOE .. E E " 22.0
69-0234 04010202 MIRROR " E E " 68.0
69-0235 04010202 5UN5H INE ,. E E rs 25.0

~.



ECOREGION ~ NORTHERN LAKES AND FORESTS FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

69-6237 64616262 CAMERON 70 E E FS 64.6
69-0277 09030002 CLEAR 119 E E FS 14.0
69-0339 6963013131 RAMSHEAD 480 E E FS 17.6
89-0376 646Hl201 1334 WHITEWATER 121\3 E E - M
69-6378 691330662 011 VERMIliON 40557 M E FS 53.5 M
69-6394 046102132 0137 FLOWAGE 110 E E FS 73.0
59-0399 04610202 067 DEEPWATER 213 E E F$ 10.0
69-0412 04010261 COMSTOCK 458 E E fS 54.0
69-0456 09030001 JEANETTE 293 M E ST 9.0
69-0461 09030601 SHELL 484 E E ST 9.0
6S-0489 04010202 CARIBOU 569 M E FS 45.0
69-0491 04010202 004 fISH 31371 M E -
69-0496 64010201 035 EMBARRASS 650 M E fS 62.6 M
69-6532 64010201 022 PIONEER 56 E E fS 28.13
69-0542 134010201 WILSON 52 E E FS 14.0
69-13544 6413113201 OINHAM 21\3 E E FS 40.0
69-0545 13413102131 CAMERON 162 E E FS 28.6
69-6546 04010261 SCHUBERT 218 E e: FS 113.13
69-13562 134131132131 COE 51 M E ST 2.6
69-13615 09031313132 ECHO 1054 E E FS 14.13
69-6642 040113261 ELLIOT 398 E E FS 94.6
69-0644 040102131 FIG 92 E E FS 113.13
69-0764 091331313132 SUNSET 309 E E ST 8.0
69-6920 09031313135 STUART 35 E E FS 12.13
69-13924 13701131133 ELK 14 E E FS 44.0
69-13933 0913313065 1312 SIDE 372 E E -
80-13064 1376113166 638 LOVEJOY 57 e: E FS 1313.6



.-

ECOREGION • NORTHERN LAKES AND FORESTS PARTIALLY $UPPORT[NG SWI~AalE USE

lAKEIO HUC SEC HAME ACRES ME TROPHIC SA AL!< SOURCES
01-0919 94919201 WOLF ". E , FS 18.991-9933 97919103 MINNEWAWA 2513 M , -91-e0n 97910193 ROCK JI7 , , FS 48.9
01-0123-91 97019194 ELM ISLAND (MAIN BA - , E FS 84.004-9069 99929392 .,. BlACKOUCK 2742 M , FS 130.0 M99-9007 04010301 SPRING .. E E FS 76.509-0010 04010301 HAY 2'5 , , FS 10.0
a9-0018 04010301 HIZER " M E -1'-0t01 07010105 GEORGE ,., M , FS 37.818-0e49 07010207 WILSON 'J , , FS 10.l'
18-0127 07019104 COLE 1"

, , FS 26.018-0186 97010105 PERRY ,.. , , FS 26.l'18-0191 07010105 BASS 71 E , FS 12.0
31-0258 07010103 KING ,.. E , FS 96.9
31-9329 0903a906 lITTLE HORSESHOE 11 M E -31-9341 01010103 ." liTTLE SPlITHANO 22' M E FS 96.9
31-0353 01010103 ." SPLITHANO 1420 M , FS 92.0
31-0403 e7010101 BOSLEY "

, E FS 10.0
J1-081J 090Jee06 .,, BOWSTRING 9220 E , FS 110.0
31-0857-01 07010101 ." CUT FOOT SIOUX (MAr - , , FS '40.0
31-0921 07010101 .'7 DIXON ••• , , FS 100.0
33-0002 070J0003 BEAUTY •• E E ST •••58-0009 07039001 STEVENS '5 M ,
58-0918 07030001 LENA .. M E
58-e025 0703eeel DOLLAR 2. , , ST •••58-eeJ8 040te301 .,, NET ". M ,
58-8040 e7eJee0l ••• CLAYTON 17 M ,
58-8059 e70Je003 STEVENS " M ,
58-0100 070J0el'3 ••5 UNNAMED

"
M ,

58-8184 07S38S83 CLEAR "
, , ST ' ..58-0129 0793&0e3 LITTLE PINE 75 M ,

58-8131 079J800J fiSH .2 H ,
69-0065 e9039001 .25 MINISTER 5. , , FS 18.0
69-9120 090J8l'91 .25 EVERETT ,., , , FS 19.5
69-01J9 l'4010202 SANTA CLAUS • , E FS 10.9
69-0199 0ge30l'01 EO SHAVE '7 E , FS 12.0
69-0217 09030ge2 WEST ROBINSON "5 E E FS 30.9
69-0231 04010202 ••7 JACOBS •• , , FS 38.0
159-l'249 041'10201 COLBY 5>9 E , FS 27.8
69-0457 090J0902 NIGH ,. , E FS 19.0
69-0490 94010291 ." PIKE 50. E , FS 62.0
69-9538 94910201 BERG ". , E FS 28.0
69-0588 090J0902 PAULINE '2 , E FS 12.9
69-0598 09030902 ASTRID ,., E E FS 19.0
69-e8.8 07010103 .,. PRAIRIE ." , E -69-9921 9701010J .,. WAYI.lIER ,. , E FS 12.0

-



ECOREGION = NORTHERN LAKES AND FORESTS NOT SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

01-0158 07010207 GREGG 31 E H ST 8.0
El3-0273 09020103 014 PERCH 8 MI E OF D 40 M H FS 110. €I
09-0067 070HlH33 009 TAMARACK 228 M H
18-0203 07010105 13134 EMILY 675 M H
31-0198 0713101133 LI TT LE COWHORN 166 E H FS 110.0
31-0896 09030006 014 ROUND 2964 E H FS 120.0
36-0018 09020302 BARTLETT 292 E H FS 114.0 M
49-8005 07010201 010 PEAVEY 123 E H FS 24.0
58-0029 071330001 040 GRACES 54 M H
58-0032 040113301 HEADQUARTERS 14 M H
58-0102 070300133 FOX 104 M H
69-05913 09031313132 MAUDE 88 E H FS 12.0
69-E'117 1341310201 ELBOW 165 M H FS 110.8 M
69-0725 040102131 037 MASHKENODE 101 E H FS 93.2 M
69-0775 040113201 Me QUADE 164 E H FS 64.4 M

ECOREGION = RED RIVER VALLEY FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

LAKEID

60-0305

HUC

13913203131

SEG NAME

MAPLE

ACRES

1445

ME

E

TROPHIC

E

SA ALK SOURCES

ECOREGION - RED RIVER VALLEY NOT SUpoORTING SWIMMABLE USE

LAKEID

78--0025

HUC

139020101

SEG

010

NAME

TRAVERSE

ACRES

11528

ME

E

TROPHIC

H

SA ALK SOURCES



~

ECORECION • WESTERN CORN BELT PLAINS FULLY SUPPORTING SWIMMABLE USE. BUT THREATENED

L....KEID HUe SEC "AM' ....CRES N' TROPHIC SA ALK SOURCES

07-00.53 07020011 DUCK ,.. , ,
" 170.0

07-0060 07020011 EAGLE '" , ,
" 180.0

6.5-0006 07010205 .... LLI E 51. N , -
74-0023 07040002 .,. BE....VER ,. N ,

" 132.5
81-0003 07020011 ST OLAF 102 N , 's 123.3

,
ECQREGION • WESTERN CORN BELT PLAINS P....RTI .... LLY SUPPORTING SWIMMABLE USE

LAKEIO "UC SEC "AM' ....CRES N' TROPHIC SA AU< SOURCES

07-0101 07020007 ." LILY '" , ,
" 255.7 N

32-00111 07020010 ." FISH 3 l,ll SE OF W ,., N ,
" , 51.8

43-0034 07010205 SILVER ,.. , , - N
46-0109 07020009 ." 'OX 104' N , -
81-0014 07040002 CLEAR '52 , ,

" 173.3

~ -



ECOREGION z WESTERN CORN BELT PLAINS NOT SUPPORTING SWIMMABLE USE

LAKEID HUC SEG NAME ACRES ME TROPHIC SA ALK SOURCES

07-0044 07020011 MADISON 1171 M H FS 148.9
07-0047 1371326607 GEORGE 141 M H FS 162.5
137-13054 07020011 BALLANTYNE 353 M H FS 158.5
07-13079 07020611 LURA 1224 E H FS 186.0
138-0011 13713200138 CLEAR 335 E H FS 130.13
138-13026 07132136113 HANSKA 1844 E H FS 135.9
08-0045 07020008 SLEEPY EYE (WHOLE L 251 E H FS 220.0
17-13003 070201310 MOUNTAIN 229 E H FS 1413.0
17-0007 070201310 BINGHAM 259 M H FS 145.0
17-0022 671000131 COTTONWOOD 152 E H FS 140.0
22-01374 137020011 BASS 261 M H FS 153.3
24-E'iE'i14 07080262 011 ALBERT LEA 2453 E H FS 22.:3.3 1.4
24-0018-61 670ee262 613 FOUNTAIN (EAST BAY) - 1.4 ·H FS 203.3 M
24-0030 070813203 STATE LINE 445 E H -
24-0044 07020011 FREEBORN 2222 E H FS 140.0
32-0020 102301303 053 LOON 8 IlAI SW OF J 725 M H FS 135.0
32-0022 10230003 055 CLEAR 3 1.41 'II OF J 415 M H FS 201.4
32-0024 102300133 LITTLE SPIRIT 572 E H FS 2013.13
32-13069 11323131303 067 ROUND 11324 E H FS 160.13
34-0086 076102135 BIG KANDIYOHI 4294 M H FS 181.3
34-0096 07016205 LITTLE KANDIYOHI 932 E H FS 207.5
34-0105 e7010205 KASOTA 469 E H FS 230.0
34-13169-03 070113205 WAGONGA(MAIN BASIN) 1775 M H FS 232.5 M
43-131384 070162135 MARION 586 E H FS 1413.0
43-13685-01 67010205 006 OTTER (MAIN BASIN) - E H FS 240.6
46-00213 07020069 SOUTH SILVER 245 E H FS 140.0
46-01346 07020010 PERCH 175 E H F5 160.0
46-0052 07100003 019 BRIGHT 548 E H FS 140.0
46-0096 67160003 CLEAR 273 E H FS 170.0
46-0133 07020009 BIG TWIN 457 M H FS 231.3
51-6040 07100001 005 BLOODY 4 11.41 N OF 257 11.4 H F5 172.5
51-0043 07620008 FOX 174 E H FS 276.0
51-0046 07100e01 005 SHETEK 3 11.41 E OF 3351 11.4 H FS 155.6
52-0034 e70200e7 SWAN 6500 E H FS 165.0
53-13007 le230003 e68 INDJAN 204 E H FS 150.0
53-e020 07100001 EA$i GRAHAM 523 - H FS 155.6
53-0021 e7100001 WEST GRAHAM 525 M H FS 126.7
53-ee28 1023e003 084 OKABENA AT WORTHI 974 E H FS 150.0
55-0004 0704e004 608 ZUMBRO 991 M H FS 214.7 M
72-0013 07620012 51 LVER 694 E H FS 130.0
72-0017 070201312 605 WASHINGTON 530 E H FS 210.0 M
72-0049 07010205 SCHI LUNG 779 E H FS 200.0
72-0050-01 0702e012 HIGH ISLAND (MAIN B - E H FS 135.0
83-0036 07020010 KANSAS 388 M H FS 190.0
83-0040 07020010 LONG 5 1.41 SO OF S 264 M H FS 136.7
87-0016 07020004 CURTIS 440 M H FS 171.7
87-0030 07020004 029 WOOD 484 1.4 H FS 165.0
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LAKES THAT "wERE NOT ASSESSED r6~wIMMAeLE-uSE-SOPPo~f~ BUT WERE" ASSESSED FOR ACID SENSITIVITY

LAKEID HUC SEG NAt.4E ACRES "E TP'JPHIC SA ALK SOLiRCES

11-0117 07010102 LAKE TWENT'r'SIX '02 FS 10.0
18-029.3 07010105 KEGO 272 FS 120,a
21-a2.2 07020a05 AARON 5<5 FS 200.0
.3.3-0aa5 07030003 THlRTEEN 5' 5T , .0
.38-0686 090030aa1 0" NORTH MCDOUGAL 2'0 FS 15.5
~0-0061 a7a4a0a2 TUSTIN 153 FS 120.0
52-0034 0701e2a6 GOOSE : 52 FS 57.0
62-0058 0701El2El5 LI TTLE JOHANNA •• FS 100.1'
69-1'375 04010201 ~:S WHITE'ACE REsvR. 5600 FS 25.0
69-0841 09030002 00. PELICAN 10945 F5 038.0

~. .-
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Stream Segments Assessed for NPS Impacts
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SAS
Minnesota Pollution Control Agency
Reach Mi Ie Histogram for rna. reach

21:59 THURSDAY. MAY 12. 1988

MIDPOINT
MILES
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42
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54
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66

FREQUENCY BAR CHART

FREQ CUM. PERCENT CUM.
FREQ PERCENT

•• $$ ••••••••••••••••••••••••• 0 ••••••••$$$$$ •••• $ ••••*.$$$$.$ 599 599 23.16 23.16

$$ ••••••••••••••••••••••••••••••••• $ ••••• 00 ••••••• $00 ••••• $$ •••••••• 0 •• $0 •••• 769 1368 29.74 52.90

•• 00 •••••••••••••••••••••••••••••••••••••••••••••••••••• 562 1930 21.73 74.63

•••••••••••••••••••••••••••••••• 319 2249 12.34 86.97

••••• $.$0 ........ 162 2411 6.26 93.23

•••••••• 75 2486 2.90 96.13

••••• 47 2533 1.82 97.95

.... 18 2551 0.70 98.65

... 22 2573 0.85 99.50

• 9 2582 0.35 99.85

3 2585 0.12 99.96

2586 0.04 100.00

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

FREOUENCY

Note: fi Ie contains some lakes.



<EY TO THE STREAM ASSESSMENT TABLE

Hue

SEG

NAME

Eeo

U.S. Geological Survey hydrologic unit code. USGS. 1974. Hydrologic
Unit Map. State of Minnesota. Denver, Colorado.

U.S. Environmental Protection Agency stream segment numbering
system or the Minnesota Pollution Control Agency stream segment
numbering system.

Stream Name.

The ecoregion the stream segment occurs in - NlF. Northern lakes &
Forests; CHF. Central Hardwood Forests; WeBP, Western Corn Belt
Plains: NGP. Northern Glaciated Plains; OAt Driftless Area; RRV,
Red River Valley; NMW. Northern Minnesota Wetlands.

attainable pollutant
PS. partially supporting;

Water quality support based on best
concentration - NS, not supporting;
FS. fully supporting.

TSS Total Suspended Solids - F. full impact; P, partial impact;
N. no impact.

USESUP

N

TP

Nitrate Nitrogen F. full impact; P, partial impact: N, no impact.

Total Phosphorus F, full impact; P, partial impact: N. no impact.
(

BOD Biological Orygen Demand - F, full impact: P, partial impact;
N. no impact.

MILES Number of stream miles represented by the stream segment monitored.

SAMP Number of water quality samples used for the assessment of the stream
segment.

\



SAS 8:55 THURSDAY. MARCH 17. 1988

OBS HUC SEG NAME ECO USESUP TSS N TP BOD MILES SAMP

1 04010101 007 LAKE SUPERIOR NLF NS F N F F 14.6 27
2 0401e101 le9 KADUNCE CK NLF NS N P 8.5 22
3 0401e101 e21 KIMBALL CK NLF NS N P 7.8 14
4- 04010102 e08 LAKE SUPERIOR NLF NS F N F F 8.6 27
5 04e10201 211 ST. LOUIS R NLF NS N N N 12.9 56
6 0401e201 031 ST. LOUIS R NLF NS N N N P 15.7 86
7 04010201 54e PENOBSCOT CK NLF NS N N N P 3.4- 15
8 04010201 013 ST. LOUIS R NLF NS N N N N 9.5 97
9 04010201 020 WHITEF"ACE R NLF" NS N P N F" 28.6 70

10 04010201 740 E SWAN CK NLF NS N N N N 7.8 19
11 04010201 209 ST- LOUIS R NLF NS N N N N 10.1 86
12 07010101 427 MISSISSIPPI R NLF NS P P P N 12.5 98
13 07010101 033 MISSISSIPPI R NLF" NS P P N P 34.5 98
14 0701ele1 ee4 MISSISSIPPI R NLF PS P F" P P 7.3 98
15 07010103 513 TROUT CK NlF" NS F" P N F" 3.3 15
16 07010103 012 MISSISSIPPI R NLF" NS N P N N 21. 7 53
17 07010104 ee5 MISSISSIPPI R NLF NS N N N P 9.6 85
18 07010Hl4 030 SWAN R CHF NS F" N F F" 28.4 37
19 07010107 107 UNION CK CHF NS P N N N 5.5 14
20 07010201 017 S TWO R CHF NS F N 10.9 14
21 07010202 012 SAUK R CHF PS P F" 17.5 11
22 07010202 106 SAUK R CHF NS N N N F" 2.6 29
23 07010202 802 STONY CK CHF NS N N N F 12.7 27
24 07010202 001 SAUK R CHF NS N N N N 13.3 109
25 070102132 802 EDEN LK OUTLET CHF NS N N N N 7.3 26
26 070113202 004 SAUK R CHF NS N N N F" 9.1 29
27 137010202 902 KOLLING CK CHF NS F" N F 3.1 15
28 1370102132 102 SAUK R CHF NS N N N N 5.5 28
29 07010202 204 CD 1144 CHF NS N N N 11.4 24
30 070Hl202 206 SAUK R CHF NS N N N N 16.0 63
31 0713113202 3136 UNNAMED CK CHF NS F N 2.5 14
32 07010202 105 ADLEY CK CHF NS N N P F" 8.7 28
33 07010202 003 GETCHELL CK CHF NS N N N F" 17.9 29
34 07010202 202 SAUK R CHF NS N N N F 36.2 27
,35 070Hl203 009 MISSISSIPPI R CHF NS P N F F 29.8 98
36 07010203 210 MISSISSIPPI R CHF PS P P F" F 3.5 86
37 071310204 001 CROW R CHF NS N N N N 23.0 24
38 07010205 007 BUFFALO CK WCBP NS F N N N 40.9 27
39 071310205 407 DITCH TRIB TO BUFFALO CK WCBP NS F N N N 1.9 12
413 070113205 106 S FK CROW WCBP NS F" P N N 16.3 18
41 137010206 Aa2 GOLDEN LK INLET CHF NS N N N 2.4 1138
42 071310206 2131 MISSISSIPPI R WCBP NS N F P F" 14.8 36
43 0713113206 3132 MISSISSIPPI R CHF NS N N P P 11.8 98
44 137010207 005 RUM R CHF NS N N F F 28.8 98
45 07020010 001 WATONWAN R WCBP NS N N P P 12.9 18
46 07020001 002 MINNESOTA R NGP NS F P P N 16.1 100
47 07020002 001 POMME DE TERRE R NGP NS N P N P 35.9 87
48 137021313133 115 CANBY CK NGP NS F N N F 9.3 13
49 070200134 ee8 MINNESOTA R weBP NS N F P F 3.6 19
5e 07020004 022 YELLOW MEDICINE R NGP NS N N N N 16.6 20
51 07020005 001 CHIPPEWA R NGP NS P N P P 11.2 20
52 0702131307 002 MINNESOTA R WCBP NS N N P P 5.7 100
53 07020007 021 MINNESOTA R WCBP NS N F P F 5.1 98
54 07020007 010 MINNESOTA R WCBP NS N P P F 5.2 99
55 070200138 1301 COTTONWOOD R WCBP NS N N P P 19.9 64



SAS 8:55 THURSQAY. MARCH 17, 1988 ,
oes Hue SEC .AME ECO USESUP TSS • TP eoo "'I LES S_

56 07020009 .,. BLUE EARTH R weep .S P • P , .., 51
57 07020009 .., BLUE EARTH R weep NS N N P P ,.. 12'
5e 07020009 '.5 CEDAR RUN weep N5 , • P N 15.3 'a
5. 07020009 ••• ELM CK weap .S N N P • 30.4 ",. 07020009 .,. CENTER CK weap NS , , • N 19.4 "" 07020010 ,.. ST JAMES CI( weBP .S N P N N 11 .-4 12

" 07020011 .,. LESUEUR R weBI' .S , • • P 49.9 14

" 071320012 ." loI!NNESOTA R weBP NS N N N P ,.. ,a,. 07020012 .,. RAVEN STREAM CH' .S N N • P 13. 1 14
55 07020012 .., HtGH ISLAND CK weep NS N P N N 22.6 "" 07020012 12' E 8R RAVEN S1R CH' NS N N N • 10. 1 "'7 070313001 ." ST. CROIX R NLF NS • • • P 7.' "'e e7eJ0a0J .., KETTLE R NLF NS • • • P 15.0 7S

" 07030005 .., ST. CROIX R CH' NS , • , , 12. 1 ,a
7. 07030005 ••7 ST. CROIX R eH' PS P P , , 13.5 ,a
7' 07040001 '" VERIllILI.ION R weep NS , P N , 23.9 S.
72 07040002 ." STRAIGHT R weep NS , , • , S.' "73 07\H0e0Z ." STRAIGHT R weep NS p • • , '.7 7S
7. 070413002 .., CANNON R weep PS P , P P 11.0 a'
7S e7eoleaeJ ." GARVIN BROOK 0' NS N • N P 17.1 , .e
7' 07040006 ••• MISSISSIPPI R 0' .S • N P , .., S.
77 07040006 .., MISSISSIPPI R 0' NS N • N P .., ••7e 07a4a008 .., ROOT R 0' NS • N • P ,.. e,
7' El7E1_aees ,,, CURTIS(CARTERS) CK TRia weep '5 • N N N '.5 ,,
a. 07e80201 .', CEDAR R wCB~ .S P • • P a .• ••e, 070ae201 '" CEDAR R WCBP NS P N P P .., "e, 97eae291 '" CEDAR R. E F"K weep NS P N N • , 7 OJ
OJ 070a0202 ••• SHELL ROCK R weep NS N P N • •. a ,.,
e. 071ee001 '" OKASENA CK weBP .S • N N • 11.0 "a. 07100002 ." OES l.lO[NES R. W FX weep NS N , N N 25.8 'a
e, 07100903 ." DES WO[NES R, E FK weBP .S N N N P 2a.5 ,.
e7 09020101 ". RAS81T R RRV NS • N N N 22." ,.
e8 09020'02 .., ""-1STINKA R RRV NS , • N • a.7 "e. 9902e,e3 ,., OTTER TAIL R RRV 'S , , , , 7.5 ,.
•• 09020r93 ." PELICAN R CH' NS , P • P 32.2 15
91 09929103 ,., OTTER TA{L R RRV NS • P , , 27.0 ,a
92 0902010" 10.S REO R RRV NS N P , , 24.5 '7

" 09020104 ,., REO R RRV .S • N P , 18." .a

•• 090Z0194 .., WHiSKEY CK RRV NS , • N , 14.3 "•• 9902el07 ••• REO R RRV NS N N • P 18.0 ,a
96 09020301 ••• REO R RRV NS • N N , ,., 99
'7 09020303 .., RED LAKE R RRV PS P , , , 17.0 'a
.8 090Z0303 .., REO LAKE R RRV NS N P , , 1.5 .a
99 090ze3e9 .., SNAKE R RRV 'S , , , , 5.' ",.. 09929J1Z .., TWOR,r.48R RRV PS , P , , 11 .0 'a,., 090Z0314- ••S ROSEAU R N,," PS , P , P 38.4- ,e,., 0903000t ." KAW!SHtW! R NLF NS , N , P S. ,

",., 9903e00I ." STONY R NLF NS P N P , 36.8 ",.. 09030001 541 SEAR ISLAND R NLF NS P P N • e. , 12
,.S 0903e001 .., KAW!SH[WI R (BIRCH L) NLF NS , N , , 21 .5 e',.. 09eJeeez .., CRANE LI< OUTLET NcF NS P N , , 1.1 12
, .7 ege3e004 '" RAINY R NLF PS P P P , ,.. 12',.a 090Jge0S .., LI TTLE FORK R ."" NS N P P P 1S.3 ,a,.. 0903e00S ." LITTLE FORK R NLF .S • • • N '7.6 "". 09030006 .., alG FORI< R N,," .S N P P , 7.• ,a

--
,



SAS 8:55 THURSDAY. MARCH 17. 1988 .3

08S HUC SEG NAME ECO USESUP TSS N TP BOD MILES SAMP

111 1390.30007 1301 RAPID R NMW PS P P F F 7.2 18
112 090313008 1305 RAINY R NMW PS P P P P 4.7 97
113 09030008 006 BAUDETTE R NMW PS P P P P 3.1 17
114 139030008 002 WINTER ROAD R NMW PS F P F F 5 . .3 18
115 090.300139 116 WILLIAMS CK(CD 1) NMW NS P N N P 12.7 13
116 10170203 033 PIPESTONE CK NGP NS N N N N 22.0 22
117 10170204 025 ROCK R NGP NS N N N P 12.9 23
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Minnesota Ground Water Resources U.S. Geological Survey
Water - Supply Paper 2275.



\

\



MINNESOTA

GrounddWater Resources

Minnesota i~ a State renowned for its surface water.
However, 94 percent of the public-supply water systems and
75 percent of all Minnesotans derive their domestic water
supplies from ground water. In addition, about 88 percent of
the water used for agricultural irrigation is supplied by ground
water. Ground-water withdrawals for irrigation are compet
ing for available supplies with nearby domestic wells, particu
larly in parts of western Minnesota where buried-drift aquifers
are widely used. The quality of water in most aquifers
statewide is suitable for most uses. However, ground water is
unsuitable for some uses because of naturally occurring saline
water along the western border of Minnesota and along the
north shore of Lake Superior and because of nitrate contami
nation in the karst area of southeastern Minnesota. Ground
water withdrawals for various uses in 1980 and other related
statistics are given in table I.

GENERAL SETTING
Differing geologic features and land forms of Minnesota

cause significant differences in ground-water conditions.
Minnesota is situated on the southern margin of the Canadian
Shield, which is a region of Precambrian crystalline and
metamorphic rocks. In Paleozoic times, nearly 2,000 feet (ft)
of clastic and carbonate sediment was deposited in a shallow
depositional basin in southeastern Minnesota known as the
Hollandale embayment. Minnesota's most productive aqui
fers consist of a sequence of sandstone, limestone, and dolo
mite beds in the Hollandale embayment (DeliO' and Wood
ward, 1984). During the Pleistocene Epoch, four continental
glaciations advanced and retreated across Minnesota, blanket
ing the bedrock with drift as thick as 700 ft. Sand and gravel
deposits in the drift constitute important aquifers, particularly
in western Minnesota where the drift is thickest and where
bedrock aquifers have small yields.

Precipitation, which ranges from about 19 inches (in.) in
the northwestern corner of the State to about 32 in. in the
southeastern corner, supplies water to four major drainage
basins-Hudson Bay, St. Lawrence, Mississippi, and Mis
souri. As much as 30 percent of the precipitation infiltrate,
and becomes part of an extensive ground-water system.

PRINCIPAL AQUIFERS
The 14 principal aquifers (Adolphson and others, 1981) in

Minnesota can be grouped according to general rock type into
crystalline (igneous and metamorphic) rocks, volcanic rocks,
sedimentary rocks (sandstone, sandstone and carbonate, and
carbonate), and unconsolidated glacial drift and alluvium.
The aquifers are described below and in table 2; their areal
distribution is shown in figure I.
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Table 1. Ground-water facts for Minnesota

[Withdrawal data rounded to two significant figures and may not add
to totals because of independent rounding. Mgal/d = million
gallons Per day; gal/d = gallons per day. Source: Solley, Chase,
and Mann, 1983)

Population served by ground water, 1980

Number (thousands) - - • - - - . 3,051
Percentage of total population - - 75
From public water-supply systems:

Number (thousands) - - - - - 1,910
Percentage of total population - 4~

From rural self-supplied systems:
Number (thousands) - - - - - I, 141
Percentage of total population - 2~

Freshwater Withdrawals, 1980

Surface water and ground water, tOUiI (Mgal/d) - 3,100
Ground water only (Mgal ,d) - - - . - - - - - 67(1

Percentage of total- - - - - - . - - - - . 2~

Percentage of lotal excluding withdrawals for
thermoelectric power . - - - - • - - 48

Category of use

Public-supply withdrawals:
Ground waler (MgaL' d)- - . - - 230
Percentage of total ground water - 34
Percentage of total public supply - 52
Per capita (gal/d) - - - . - - . 120

Rural-supply withdrawals:
Domestk:

Ground water (Mgal d) - - - - - 12P
Percentage of total ground water - 1~
Percentage of total rural domestic 100
Per capita (galid) . - - - - - - 105

Livestock:
Ground water (Mgal/d)- . - - - 58
Percent'lge of total ground water - . 9
Percentage of total livestock . - 85

Industrial self-supplied withdrawals:
Ground water (Mgal/d)- - - - - 12l'
Percentage of total ground water· I ~
Percentage of total industrial self-supplied:

Including withdrawals for thermoelectric power 5
Excluding withdrawals for thermoelectric power 20

Irrigation withdrawals:
Ground water (Mgal/d)- - - - - I·W
Percentage of total ground water - 2)
Percentage of total irrigation - - 8~

UNCONSOLIDATED GLACIAL-DRIFT AQUIFERS

Surficial-Drift Aquifers
Surficial-drift aquifers are exposed at land surface and

cover about one-third of the State. These aquifers consist of
alluvial outwash, beach-ridge, valley-train, and ice-contact
deposits (fig. 1). Extensive outwash deposits are a significant
source of water for irrigation wells in central Minnes0ta.
Generally, iron and manganese concentrations are greater
than 1 milligram per liter (mg/L), and, locally, concentrations
of nitrite plus nitrate as nitrogen exceed 30 mg/L.
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Tebl.2. Aquifer and well ch.r.cleristlcsln Minnesota

{GaVmin .. gallons ~r minule; rt .. f~l; m,IL .. milli,r&ms ~r lil«. Sources: Repons oflhe U. S. Geo!o.ic.al Surveyl ,
Well characleflsUcs \

Aquifer name and description Depth (fl) Yield (gaUmln) Rem.rlta
Common Common Ma,

r.nge r.nge exceed

Unconsolidaled glacial·driflaquife":
Surficial-drifl aquifers: )0- 240 100 - 800 2,000 Generally ,ood qualily waler. Larie

Sand and (or) gra~el conccntralions of iron and manganese
deposits localed alar in some ueas. Nitrale contamination
near land surface. presenl in some areas.
Generally unconfined.

Buried-drirt aquifers: 80- 180 100-600 1,'00 Commonly hard water. Larle iron,
Sand and (or) Bra~el sulfale, and chloride concenlralions..
deposits located within in some areu, panicularly where
thict drifl. Generally underlain by Cretaceous and
confined. Red River-Winni~. aquifers.

&dimenllry bedroct aquifen:
Cretaceous aquifer: 210- 620 10-2~ 1,000 Commonly hard walet. Larle sulflle.

Sandstone lenses near tile thloride, and dissolved-Mltids
base of I predominantly OOntentrllions in many ueas.
shale SC'tlion.
Generally confined. •

Upper CUbOnale aquifer: 120- 480 200 - sao 1,000 Includes Cedar Valley, Maquokela.
Limestone, dolomile. Dubuque, and Galena Formalions.
and dolomitic limestone. Locally, in tarst area, water from
Generally tonfined. a few wells conlainslarge concenlralions

of nitrate and iron.

51. Peler aquifer: Fine· 110 - 614 100 ~ 2'0 1,000 Generally load quality waler. Larle
10 medium-grained iron, lulfale, and manlanese
.s.anduone. Generally oontentralions in some areas,
oonfined. panit\llarly where overlain by

Cretaceous aquifer.

Prairie du Chien-Jordan 170-910 SOO- 1,000 2,700 Gen«aUy lood quality waler. LUle
aquifer: Mainly iron and sulfale conccnlralions in
dolomite and sandstooc. some areas, pank:ullrly where overlain

I..Generally confined; by Crctactollli aquifer. Locally, WII«
unconfined near Minnesota has IUle oontentrations of
and Mississippi Rivers. nitrale, iron, and man,aneR.

Red River-Winni~1 aquifer: 260- 410 100-2~ '00 Dissolved-solids concentrllions
Mlinly Undslone Ind unle from 3.000 10 60.000 milL.
limeslone with shale Llrle iron, sodium, and chloride
Slringeu. Generally contenualions.
confined.

Ironlon~Galcsville aquifer: 110-640 "" - 400 1,'00 Generally load qualily waler. Lar,e
Mainly sandstone wilh tonCenullions of iron, lulfale,
inlerbedded shlle and and hardness in some areas,
dolomilic undnone. plrticularly where overlain by
Ge~rally tonfined. CrellCeoUS aquirer.

Mount Simon~Hinckley 90-1,1)0 400-100 2,000 Generally load qualily wiler. Larle
aquifer: Sandstone iron, sulflle, boron, and thloride
siltstone, and shale. cooctnUlllions in some areat,
Generally confined. pank:ularl)' where overlain by

Cretaceollli aquifer.

Crystalfi~ bedroct aquifers:
Nonh Shore Vokanits 2() - 930 '·H 100 Yields Wiler from inletflow udimenu

aquifer: A series of and from joinls and hlt.Ufes in
basaltic: lava flows basalt. Saltwller present in some
and inlerbedded areas nann of late Superior.
sedimenlary rocks.
Genetilly tonfined.

Sioux Quartzite aquifer: 120 - 1,300 j - 100 .>0 Commonly hard wiler. Larle sulfale
Wdl·temented quanzile. concentralion, partitularly where
Commonly untonfined. mued with wattr from CrclacCQus

aquifer.

Proterozoic Metasedimentary >0- >00 j -70 2>0 Small dissolved·solids concenuation.
aquifer: Thin·bedded ,ray Commonly used in tOn;unction with
loblad: aflil1ite. underlyin, Biwabik Iron Formllion
Generally confined. aquifer for publit and industrial

supplies.
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Ironton, Galesville and Mount
Simon· Hinckley

SEDIMENTARY BEDROCK AQUIFERe
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Figure 1. Principal aquifers In Minnesota, A, Geographic distribution of bedrock aquifers. B, Geographic distribution of
surficial·drift aquifers and physiographic diagram. (See table 2 for more detailed description of the aquifers, Sources: A
Woodward,1984. B, Complied by D. G. Woodward from U.S. Geological Survey files; Raisz, 1954.)



Table 2. Aquifer and well characte~lstics In Mlnnesola-Conlinued

Well characteristics
AQuJler name and description Depth (ft) Yield (gal/min)

Common Common May
range range exceed

Aemarks

110 - 600 Z.so - 150 1.000Biwabik-Iron Formation
aquifer: Ferruginous
chen. Generally
confined; unconfined
locally.

Pre<:ambrian
undifferentiated lIQuiFer:
granite. greenstone,
lind slate. Generlilly
conFined.

)0 - 4.so S- 2S

Hard water and large iron concentration
in some areas. Mosl productive
source of ground water in Mesabi
Iron Range.

100 Commonly hard water. Large suUale
chloride concentrations found in
areaSl

Buried-Drift Aquifers
Buried-drift aquif~rs are presenl in nearlY:l.11 ar~as of the

Slate except in the nonheast and southeast where the drift is
Ihin or absenl (fig. I). Aquifers consist of discontinuous lenses
of fine to coarse sand and gravel that are isolated from one
another by tH\. Buried-drift aquifers are used extensively for
supplying water 10 public-supply, irrigalion. and farm wells in
central and southwestern Minnesota. locally, waler in the
aquifers can contain large concentralions of iron (4.6 mg/l).
sulfale (l ,200 mg/l), and chloride (I ,000 mg/l).

SEDIMENTARY BEDROCK AQUIFERS

Cretaceous Aquifer
The Cretaceous aquifer underlies drift in southwestern

and western Minnesota. Water from the aquifer is used
primarily. for rural domestic and slock suppli~s. It contains
locally large concentrations of dissolved solids (l,S40 mg/l),
chloride (I ,SOO mg/l), and sulfat~ (1,700 mg/l), particularly
in areas southwesl of the Minnesota River (Woodward and
Anderson,198S).

Upper Carbonate Aquifer
The Upper Carbonat~ aquifer is presenl in the southern

part of the Hollandale embayment and is the sourc~ of water
for many public-supply, industrial, and rural domestic wells.
Karst conditions exist in th~ easlern part of the aquifer, and
ground water in this area commonly is contaminated from
agricultural wastes and olher nonpoint sources of pollution
(Adolphson and others, 1981).

St. Peter Aquifer
The SI. Peter aquifer is separated from the underlying

Prairie du Chien-Jordan aquifer by the basal 51. Peter confin
ing bed in the Minneapolis-St. Paul area and directly overlies
the Prairie du Chien-Jordan aquifer in the resl of the Hol
landale embayment (Woodward, 1985b). Dissolved-solids
concentrations range from 100 to 600 mg/l and hardness

ranges from 200 to 400 mg/l as calcium carbonate (Ruhl and
others,1984b).

Prairie du Chien-Jordan Aquifer
The Prairie du Chien-Jordan aquifer is present in the

central and southern parts of the Hollandale embayment.
Water supplies from the aquifer have been slightly to moder
ately developed in the southeast and well developed in Ihe
Minneapolis-St. Paul metropolitan area where it provides
about gO percenl of the annual ground-water supply (Horn,
1983). locally, water from the aquifer has large concentra
tions of nitrate (29 mg/l), iron (1.4 mg/l), and manganese
(420 mg/l) (Ruhl and others, 1985b).

Red River-Winnipeg Aquifer
The Red River-Winnipeg aquifer underlies several hun

dred f~et of till and lake sedim~nts of Glacial lak~ Agassiz in
the northwest corner of the Stat~. Water from the aquifer is
very mineralized; dissolved-solids concentrations range from
3,000 to 60,000 mglL. The water is a sodium chloride type
(Ruhl and Adolphson, 1985).

Ironton-Galesville Aquifer
The Ironton-Galesville aquifer is present in most of the

Hollandale embayment and is most commonly used in the
northern and northwestern parts of the embayment. Dis
solved-solids concentrations generally range from 200 to 6S0
mg/l (Ruhl and others, 1984).

Mount Simon-Hinckley Aquifer
The Mounl Simon-Hinckley aquifer completely underlies

the Hollandale embayment. About 10 percent of the ground
water used in the Minneapolis-St. Paul metropolitan area
comes from this aquif~r. A long-term cone of depression has
developed in the Minneapolis-SI. Paul area as a result of
extensive pumping over the past gO years. The dominant
water type is calcium-magnesium bicarbonate, but sodium
chloride·type water is present at depth in the southeastern part
of the embaymenl (Wolf and others, 1984).
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EXPLANATION

Ground-wa;er withdrawals, 1980
(million IJllllons per day)

o 6.0 - 10

o 10.1 - 150

o 150.1 - 300

L.oc8tion number

0 1 Withdrawal site

0,------------------,
6 Glacial-drift aquHer

WITHDRAWAL SITES

No. Geographic Principalon Aquifer
map aree U6es

lA, B Minneapolis-St. Paul Prairie du Chlen·Jordan, Public supply.
metropolitan area. Ironton-Galesville, industrial.

Mount Simon-Hinckley.
2 Otter Tail County. Unconsolidated glacla,driH Irrigation.
3 Hubbard and Wadena " ..do Do.

Counties.
4 Todd and Morrison ....do Do.

Counties.
5 Swift and Stevens ....do Do.

Counties.
6 Pope and Kandiyohi ... .do Do .

Counties.
7 Stearns County , ...do . Do.
B Sherburne County '" .do . Do.
9 Dakota County Prairie du Chien-Jordan, Do.

glacial.drift.

Figure 2. Areal distribution of malor ground-water withdrawals and graphs of annual greatest depth to water In selected wells in
Minnesota. (Sources: Withdrawal and water-level data from U.S. Geological Survey files.)
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CRYSTALLINE BEDROCK AaUIFER

North Shore Volcanics Aquifer
The North Shore Volcanics aquifer is the major bedrock

aquifer alona the north shore of lake Superior. Water
generally is obtained from the upper 300 to 400 fl where
fractures and weathering are CJl:tensive. The aquifer is moder
ately developed for rural and public supply. Dissolved-solids
concenlrations ranae from 100 to 50,000 mall but commonly
are about 1,300 mgll.

Sioux Quartzite Aquifer
The Sioux Quartzite aquifer underlies most of southwest

Minnesota; locally, it is an important aquifer, furnishinB
water to seven municipal and to numerous rural domestic and
stock wells. Dissolved·solids concentrations lenerally arc less
than 900 mall, and total hardness is less than 400 mill as
calcium carbonate.

ProterozoIc Metasedimentary Aquifer
The Proterozoic Metasedimentary aquifer underlies drift

in the north-central part of the State. The waler is of the
ca1cium-maBnesium bicarbonate type and is used for numer·
ous rural domestic and some public supplies.

Biwabik-Iron Formation Aquifer
The Biwabik-Iron Formation aquifer crops out in north

central Minnesota, and yields water to many public-supply
and industrial wells along the Mesabi Iron RanBe. Altered
zones associated with joints, fractures, and solution channels
provide the secondary porosity and permeability. The water
meets U.S. Environmental Protection Agency drinkinS·water
regulations for most chemical constituents, a1thouBh dissolved
solids range from 157 to 390 mgll, and the water locally
contains large concentrations of iron (4.9 mall) and man
ganese (1.8 mg/l).

Precambrian Undifferentiated Aquifer
Precambrian igneous and metamorphic rocks underlie the

entire State. These rocks yield limited supplies of water to
rural domestic and livestock wells in the southwestern, central,
and northeastern parts of Minnesota where fractures, faults,
and weathered zones provide porosity and permeability. Calci
um-magnesium bicarbonate type water is the most common in
the aquifer, and dissolved-solids concentrations Benerally are
less than 300 mgll.

GROUNDWATER WITHDRAWALS AND
WATER-LEVEL TRENDS

The largest around-water withdrawals in the State, exclu
sive of the Minneapolis-St. Paul metropolitan area (location
I, fig. 2), are in major irrigated aarieulture regions (fig. 2).
Surficial- and buried-drift aquifers supply the irrigation water
for all pumping centers cxctpt for Dakota County (location 9,
fig. 2), which uses the Prairie du Chien-Jordan aquifer as its
primary source for irrigation water. The largest concentration

of pumpina is in the seven-county Twin Cities metropolitan
area.

The well hydrographs shown in fiaure 2 renect the re
sponse of water levels to pumpina at selected withdrawal
centers. The effects of the mid-1970's drouaht are shown in
the three hydroaraphs of drift wells (hydroV'lphs 2, 4, 6),
where water levels began to decline in 1972-1974 and remained
below normalthrouah 1977 as a result of increased pumping
for irriaation. Little lona-term change in water levels is noted
in the well hydroaraphs in unconfined drift aquifers in irrilat
ed areas.

Two aquifers, the Prairie du Chien-Jordan and Mount
Simon-Hinckley, supply about 80 and 10 percent, respective
ly, of the around water pumped in the Minneapolis-St. Paul
meuopolitan area. The Mississippi, Minnesota, and 51. Croix
Rivers arc in hydraulic connection with and affeclthe pattern
of flow in the Prairie du Chien-Jordan aquifer. Water gener·
ally flows toward these rivers from northeast, northwest, and
south of Minneapolis and 51. Paul. Consequently, intensive
pumpina has caused only localized cones of depression in the
potentiometric surface of this aquifer (Schoenberg, 1984).
From 1971 to 1980, average water levels in the Prairie du
Chien-Jordan aquifer changed less than 5 ft in most of the
area but rOse or declined as much as 25 ft locally in response to
pumpaae and recharge. One hydroaraph (location IA. fia. 2)
shows a leneral water-level decline in the Prairie du Chien
Jordan aquifer below western Minneapolis because of in
creased pumping for public supply. In contrast, the water
level in the Mount Simon-Hinkley aquifer (location IB, fig.
2), which has only a slight hydraulic connection with the
rivers, is greatly affected by pumpina. During 1971, the
measurable cone of depression, centered in eut-ttntral
Hennepin County, was about 25 miles in diameter. Decreased
annual pumpage from the Mount Simon-Hinkley aquifer
from 1971 to 1980 taused water levels in that aquifer to rise.

GROUND-WATER MANAGEMENT
Minnesota has extensive Bround-water management and

plannina legislation. Three State·level organizations imple
ment most of the regulatory and planning programs mandated
by this leaislation (Bruemmer and Clark, 1984):

The Minnesota Department of Natura! Resources
(MDNR), throuah its Division of Waters, has a major role in
ground.water resource planning and management. The
MONR provides technical assistance on watet-supply, conser·
vation, and well·interference issues and manages an appro·
priation-permit program. This proaram requires that a permit
be oblained to appropriate ground or surface water (with the
exception of domeslic use for 25 persons or less) and that
annual pumpage be reponed. The Division of Waters is
responsible for maintenance of a sta.tewide observation-well
monitoring network, a. water-use prOBram, and investiaation
of the State's water resources. The research, data collection,
and analyses provided by this proaram, which is operaled in
cooperation with the U.S. Geological Survey, constitute pan
of the data base used by the MDNR to make ground-water
manaBement decisions.

The Minnesota Department of Health (MDH) is con·
cerned with the health-related and domestic-supply issues

i



involving ground water. The MDH approves plans for puh
lie-supply wells, establishes and enforces well-construction
standards, and licenses well drillers(Minnesota Statutes, Chap
ter l56A); requires well-completion reports for new wells:
regulates, through permits, the reinjection of ground water
and ground-water thermal-exchange devices (Minnesota Stat
utes, Chapter 156A.IO); and administers the public water
supply regulations in concurrence with the Safe Drinking Act
(Minnesota Statutes, Chapter 114.381 and 7 MCAR
1.145-1.150).

The Minnesota Pollution Control Agency -(MPCA) ad
ministers programs dealing with ground-water-quality issues
and pollution-control requirements (Minnesota Statutes,
Chapters 115 and 116). The MPCA administers its programs
through a system of rules:

.. Preservation and protection of underground water in the
State by preventing any new pollution and by abating
existing pollution [6 MCAR II 4.8022 (WPC-22)].

.. Regulation of sewage-sludge land spreading (6 MCAR §

4.6IOJ-4.6136).
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.. Regulation or hazardous-waste facilitic, (6 MCAR Ii
4.9001 -4.9010).

CD Regulation of sanitary landfills (Minnesota Rule SW-6 anu
SW-12). I

.. Regulation of septic tanks and drainfield< (6 ".1CAR §

4.8040).

CD Regulation of storage of liquid products (WPC-4).

.. Regulation of intrastate (6 MCAR § 4.S014) and inter'!at,,·
(6 MCAR § 4.8015) standards for water quality and
purity.

The Environmental Response and Liability Act (MinnN)ta
Statutes, Chapter 115B), passed in 1984, is rererred to a' tht'
"Minnesota Superfund Act" and authoTlZe, the MPCA tc'
provide funds to clean up contamination sites and gain rei,n
bursement later.

Permits are required for disposal practice, and to opera:(
facilities that could affect the quality of ground \\3Ier. The
MPCA maintains a network of 400 \\eJls and spring~ to
monitor ground-water quality throughout ~Iinnesota.
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ABSTRACT

Water quality data collected primarily by the Minnesota Pollution Control Agency
(MPCA) and U.S. Geological Survey (USGS) between 1978 and 19B6 were analyzed to
observe ground water quality trends throughout the State of Minnesota. Attempts
were made to minimize hydrogeologic differences surrounding each well by
limitin9 the wells to those developed in surficial sand aquifers that were
greater than 10 feet deep. Counties with wells developed in surficial sand
aquifers were classified as having intense, moderate, or limited agriculture
based on the percentage of county acres in cultivation and row crop production
(i.e. intense> 80 percent cultivated, moderate 30-60 percent cultivated;
limited, < 5 percent cultivated).

Comparisons of nitrate. chloride. and phosphorus concentrations were made
between counties in the three agricultural regions. Median nltrfte+nltrate-N
concentrations were 2.2, 2.9, and 0.05 mg/l in counties with intense, moderate.
and limited agricultural practices. respectively. Drinking water standards for
nitrate-N were exceeded in 25 percent and 19 percent of wells in the 1ntense and
moderate agricultural regions. The limited agricultural region had no wells
with nitrate concentrations exceeding the drinking water standard. Chloride
concentrations were below drinking water standards in all wells. However,
increasing trends in chloride concentration were apparent from limited to more
intense agricultural regions. Total phosphorus concentrations in several wells
from all three regions were high enough to possibly contribute to lake
eutrophication upon discharge.
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INTRODUCTION

In many agricultural areas throughout the country there is a growing concern
over the impact of agricultural practices on ground water quality. Studies in
Minnesota have documented the existence of agricultural chemicals in many
aquifers that supply drinking water. The two types of aquifers that seem most
highly impacted are carbonate aquifers in southeastern Minnesota and surficial
sand aquifers which are found throughout much of the state. While several
Minnesota aquifers are contaminated by agricultural chemicals. the extent of
this problem and spatial trends throughout the state have not been defined.
Minnesota has several regions of varying degrees of agricultural intensity. The
presence of surficial sand aquifers in different agricultural intensity regions
provides an opportunity to study water quality trends in hydrogeologically
sensitive aquifers under various land-use practices. This study was conducted
to: (1) gather and analyze existing Minnesota surficial sand aquifer water
quality data and reports» and (2) observe spatial trends in surficial sand
aquifer water quality in Minnesota counties classified as having intense.
moderate and limited agricultural development.

BACKGROUND

Surficial Sand AqUifers (SSAs)
Most surficial sand aquifers (SSAs) in Minnesota that are large enough to supply
water for domestic, agricultural, and industrial use are glacial outwash sand
and gravel deposits. However, other surficial aquifers occur as alluvial,
valley-fill, ice contact, and beach ridge deposits. Because SSAs have no
confining layers between the water table and soil surface and usually have
coarse textured soil above the zone of saturation, there is a high potential for
water and chemicals at the soil surface to move at a relatively rapid rate into
these aquifers. The hydrogeologic sensitivity and widespread use of SSA waters
makes these aquifens of particular interest in water quality studies. SSAs are
widespread throughout much of the state, but are most common in central
Minnesota (Fig. 1).

Water Quality Parameters
There are many types of pollutants that potentially reach ground water. Three
of the more common chemical parameters indicative of water quality degradation
are described below.

Nitrate Nitrogen
The nitrate form of nitrogen in drinking water becomes a health risk when it
exceeds the U.s. Environmental Protection Agency (EPA) and Minnesota Pollution
Control Agency (MPCA) primary drinking water standard of 10 mg/l. It is common
practice for labs analyzing ground water samples to test for nitrite plus
nitrate nitrogen. Since nitrite-N concentrations in ground water are usually
negligible compared to nitrate-N, the drinking water standard of 10 mg/l can, in
most instances,'be applied to the measured nitrite plus nitrate nitrogen
concentration. Nitrate-N concentrations above 10 mg/l can cause a blood
disorder in infants called methemoglobinemia ..M~t~emo9~obinemia from excessive
nitrate concentrations has resulted in the death oT inrallts (1).



2

\

\
••

I
•f--i-
•, ,
\ \· 'j.-r'
· I•/ .--

. I:',-. -,
'" L,,...,.1...'

(

Fig. 1 Location of most major surficial sand aquifers throughout Minnesota
(geologic interpretations by H.W. Anderson o~ ~: .. ".5. ,:ologieal
Survey) .

(



-3-

Typical human-induced sources of nitrate-N in the soil include commercial
agricultural and sod fertilizers, manure, and septic-tank effluent. Other
sources of soil nitrogen include legumes, plant residue, and rainfall. Nitrate
ions are very mobile and thus have a high potential to leach through soils into
ground water. Blackman (1985) noted that in some studies more than 50 percent
of fertilizer nitrogen was lost from the rooting zone within a few weeks after
application. Once nitrate reaches ground water D it may accumulate. be lost
through denitrification, be diluted with lower nitrate water, or be transported
until discharged into a lake, stream, or marsh.
Nitrate tends to move through the soil at the front of percolating water.
Research has indicated that higher concentrations of nitrate often exist in
ground water following recharge events (Hallberg D 1986. Myette. 1984; Wehrmann.
1983). Thus, short-term temporal changes in nitrate can be quite noticeable,
varying with precipitation events, irrigation, and timing of nitrogen inputs.
Nitrate entering ground water will tend to remain near the top of the water
table and move with advective flow unless the flow field is altered. (Myette.
1984) •

Besides having direct health implications, ihe presence of nitrate in ground
water may also indicate the presence of other contaminants. The other
contaminants will vary depending on the source of nitrate. For example, if high
nitrate is derived from manure or septic system effluent, there is a possibility
that bacteria may also be present. Where there are intensive agricultural
practices, the potential for presence of pesticides in ground water may be
associated with high nitrate concentrations (Buzicky. 1987; Klaseus. 1986;
Myet te, 1984).

Chloride
-- """="

The U.S. EPA and MPCA secondary drinking water standard for chloride is 250
mg/l. In excessive concentrations, chloride can be toxic. Chloride in ground
water is associated with sources such as septic-system effluent, road de-icing
salts, fertilizers, and manure. Chloride is also found naturally in ground
water due to dissolution of chloride-bearing rocks such as halite. Chloride.
like nitrate, is soluble and negatively charged and thus highly mobile.
Therefore, chloride can be used as an indicator of solute movement from
potential pollution sources.

Phosphorus
Phosphorus (P) in ground water is not generally considered a health threat.
However, when ground water with high P concentrations discharges into lakes
directly or indirectly via streams, it can contribute to a lake's P load (Brown
1986; Knutson, 1984). Since P is the least available macronutrient in many
lakes, additional P introduced can lead to increased algal or biomass
populations and weed growth.

Phosphorus in soils and aquifers originates largely from the disintegration and
decomposition of rocks containing the mineral apatite. Native P concentrations
are extremely variable between different soils and geologic units (Wetzel,
1983). In addition to natural sources 9 P is commonly introduce~ to soils by
agricultural fertilizers and septic system effluent. While phosphorus from
fertilizer and septic effluent has generally been found to be attenuated in
so11 9 exceptions to this have been noted. Fox and Kamprath (1971) :vJnd a
certain soil consisting largely of quartz sand and a soil which was primarily
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muck and peat to be subject to leaching of P fertilizers. SolIs lower ln lron (
and aluminum compounds have less ability to retain mineral phosphates.
Viraraghaven and Warnock (1976) found that phosphate from a septic drainfield
system was reduced by only 25 to 50 percent through five feet of soil.

Minnesota Surficial Sand Aguifer Ground Water Quallty Data
There are primarily four agencies, the Minnesota Pollution Control Agency
(MPCA). United States Geological Survey (USGS). Minnesota Department of Health
(MDH). and Minnesota Department of Agriculture (MDA). that have (I) collected
ground water quallty data ln many counties throughout Minnesota, and (2) made
their data relatively easy to access.

Minnesota Pollution Control Agency (MPCA)
As part of the "ambientU ground water monitoring program by the Minnesota
Pollution Control Agency·s Division of Solid and Hazardous Waste, 96 wells
completed in surficial sand aquifers have been sampled at least once since 1978.
Sabel and Porcher (1987) found the water in these SSAs to be
calcium.magnesium-bicarbonate dominant. The primary drinking water standard for
nitrate-N (10 mg/l) was exceeded in 15 percent of the 96 SSA wells sampled and
the nrtrate standard was exceeded in 4.6 percent of the other 314 wells that
were not developed in surficial sand aquifers. Thus. on the whole. surficial
sand aquifers were shown to be more highly impacted by nitrate than other
aquifers in Minnesota. The secondary drinking water standard of 250 mgtl for
chloride was exceeded in only 0.6 percent of the surficial sand aquifer well (
samples taken. While slight upward trends in nitrate concentrations were
noticed between 1978 and 1983, not enough years of data have been collected to
establish statistically significant temporal nitrate concentration trends in
Minnesota's SSAs.

United States Geological Survey (USGS)

The United States Geological Survey (USGS) conducted several studies on
surficial sand aquifers in Minnesota counties that included collections of water
quality data and brief discussions of the data (Myette. 1986; Myette. 19848; and
Adolphson, 1983). Three additional USGS studies emphasized water quality and
influences of land use on water quality in surficial sand aquifers (Myette.
1984A; Anderson, 1987A; Anderson. 1987B).

A report. IIGround Water Quality Appraisal of Sand-Plain Aquifers in Hubbard,
Morrison. Ottertail, and Wadena Counties, Minnesota. 11 is a comprehensive study
on ground water quality within SSAs in four counties. This study by Myette
(1984A) incorporated data from 124 wells that were completed in sand plain
aquifers within Hubbard, Morrison, Ottertail, and Wadena counties during 1978
and 1979. A summary of the results from this study is presented below.

I. Median and mean NO +NO -N concentrations were 0.4 and 4.2 mg/l.
respectively. and ~ed1~n and mean chloride concentrations were 4.2 and 14
mg/l. These values were thought to be slightly elevated due to intense
irrigation practices in the regions studied. •,,
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Comparisons of 1978 and 1979 data with mid to late 19605 water quality data
indicates that concentrations of N02+N03-N have increased in local
agricultural areas.

Nitrate concentrations were found to vary seasonally and annually with
fluctuations in ground water levels. High concentrations of agricultural
chemicals were found following major recharge events.

N02+N03-N and Cl; concentrations decreased quite dramatically with depth
below the water table during site specific investigations at the Staples
Irrigation Center. The stratification appeared to be greatest during
periods of little recharge.

Statistical comparisons were made of NO,+N03-N concentrations up and down
gradient from major agricultural areas with 57 up-gradient and 46
down-gradient wells sampled in four counties. Within each of the counties
median nitrate concentrations up-gradient from agricultural areas ranged
from 0.1 to 0.7 mg/l. Downgradient wells had county median concentrations
between 6.0 and 9.5 mg/l.

Spatial variability in water quality over large regions is complicated by
relationships between hydraulic characteristics, precipitation, land-use
practices. and proximity of the well to chemical sources.

In another USGS study, Anderson (1987A) sampled 56 wells at 45 sites during
1982, 1983. and 1984 in surficial sand-plain aquifers underlying 600 square
miles of Douglas, Kandiyohi, Pope, and Stearns counties in west-central
Minnesota. The following conclusions were drawn from this study:

1. Nitrate-N concentrations exceeded the Minnesota drinking water standard of
10 mg/l in 50 percent of the wells sampled. Mean dissolved NO?+N03-N
concentrations were 4.3 mg/l in uncultivated areas, 5.4 mg/l in
non-irrigated cultivated areas, and 17 mg/l in irrigated cultivated areas.

2. At 8 of 11 two well nested sites, where one well was screened near the
water table and another well was screened 10 or more feet below the water
table. N02+N03-N concentrations were higher near the water table than
deeper in the aquifer.

3. Nitrate-N concentrations fluctuated seasonally in response to the combined
effects of precipitation, irrigation and fertilization. One well had
N02+N03-N concentrations that fluctuated between 18 and 72 mg/l between
August 1982 and May 1984. The large amount of short term or seasonal
fluctuations in NO,+N03-N concentration suggests a relatively short time
frame for reduction of nitrate concentrations at certain locations.

4. Concentrations of sulfate. chloride, and nitrate-N were significantly
higher in irrigated areas than uncultivated areas. .

5. Nitrate-N concentrations were found to be directly related to specific
conductance and chloride concentrations.
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6. Four out of eight wells sampled for herbicides had detectable
concentrations of atrazine (.2 to .6 "gIL).

Ninety-nine wells sampled by the USGS during 1984 and 1985 in the Anoka
sand-plain aquifer provided water quality data and land-use/water quality trends
in east-central Minnesota (Anderson, 19878). Well locations were selected to
represent maximum effect of land-use practices. Nearly 30 percent of these
wells had NO +NO -N concentrations exceeding 10 mg/l. Median NO +NO -N
concentrat1o~s w~re found to be lower in undeveloped and non-1rr~gat~d
cultivated regions (0.13 and 1.6 mg/l) than irrigated and residental lands (5.6
and 3.0 mg/l). Sulfate. chloride. and specific conductance were also noticeably
higher in the irrigated and residential Breas YS. the undeveloped and
non-irrigated areas. Median NO,+N03-N concentrations were significantly higher
in wells screened near the water taDle than wells screened more than 10 feet
below the water table. Herbicides were detected in 11 of 18 wells. with a
maximum concentration of 1.7 pg/l.

Minnesota De artment of Health HDH and Minnesota De artment of
rlCU ture MD

The Minnesota Department of Health (MDH) and Minnesota Department of Agriculture
(MDA) have collected baseline information on the presence and extent of
agricultural pesticides in Minnesotals ground water. Samples from more than 700
wells have been tested for nitrate and 30 different pesticides. MDA monitoring
efforts have been focused on agricultural areas especially susceptible to
pesticide contamination. Many of these wells are thought to be in surficial (
sand aqUifers; however. detailed soil and hydrogeologic information has not been
obtained by the authors to confirm which wells are SSA wells.

Interim stUdy results of oYer 500 wells snowed pesticide detections 1n 38
percent of all wells sampled (Klaseus, 1986). Atrazine was, by far. the most
commonly detected pesticide 1n each survey phase; Atrazine was found in 35
percent of the wells sampled and 1n over 90 percent of the wells that tested
positive for pesticides. Alachlor was the next most commonly detected
pesticide. found in about 5 percent of the wells sampled. While pesticides are
being detected in numerous wells. the concentrations being detected are quite
low, usually less than 1 "9/L. Surficial sand and gravel aquifers (central and
western areas of Minnesota) and karst area aquifers (southeastern Minnesota)
were found to be the aquifers most highly impacted.

The Minnesota Oepartment of Health (MDH) has suggested that when pesticides are
detected. nitrate-N is also likely to be detected. but nitrate-N concentrations
are not always found to be a reliable indicator of pesticides (Klaseus, 1986).
Interim data from the MDA (Buzicky, 1987) suggests a slightly stronger
relationship between the presence of certain pesticides and nitrate
concentrations than the MDH interim data (Table 1). Due to the location of
sampled wells. it was believed that there was little chance that nitrate
detected in sampled wells originated from septic systems or sources other than
agricultural.

\
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TABLE 1 - Interim data from the Minnesota Department of Agriculture
Pesticide Survey (Buzicky, 1987). Pesticide detection limits
were 0.05 ppb.

NO +NO -N Number of No Pesticides Atrazine Other Pesticides
Co~centrations Wells Detected Detected Detected
-(ppm) ,; of wells(~) ,; of we11 s (#) %of wells(')

<1 32 84.4%
g~~

12.5% (4) 3.1% (1)
1-10 36 52.8% 44.4% (16) 2.8% (1)
>10 29 37.9% (15) 51.7'; (15) 10.3% (3)

METHODS Of ANALYSIS
Water quality trends were observed in surficial sand aquifer wells located in
one of three agricultural regions in Minnesota: intense, moderate, and limited
agriculture.

Agri~ultural Intensity Regions
Counties having surficial sand aquifers with sampling stations were categorized
based on their agricultural land use. All counties with more than 80 percent of
their land area in cu'tivation and greater than 50 percent of their land area in
row crop production were considered to be intensive agricultural counties.
Counties with 30 to 60 percent of their land area in cultivation and 10 to 20
percent of county land area in row crop production were considered to have
moderate agricultural practices. All counties with less than 12 percent of
their land area in cultivation and less than 5 percent of their land in row crop
production were considered limited agricultural counties. The criteria for each
agricultural category were chosen somewhat arbitrarily based on where large
breaks in the land-use data occurred.
Counties with SSA water quality data that fell into one of the three
agricultural regions are shown in Figure 2. Unshaded counties in Figure 2
either did not have wells with surficial sand aquifer water quality data or did
not fall into one of the three agricultural categories. Counties in the intense
agricultural region are located in southwestern Minnesota and counties in the
limited agricultural region are located in northeastern Minnesota. Counties
with SSAs and moderate agricultural development are found in central Minnesota.
The limited and moderate agricultural regions have large broad, surficial sand
plains, whereas the intense agricultural areas have smaller, narrow,
surficial-sand plains.

SamEling Stations
This study focused on water quality in surficial sand aquifers. To make
inferences about spatial ground water quality trends and land use activities, it
is important to analyze aquifers with similar characteristics. Surficial sand
aquifers were chosen for study because of their widespread occurrence,
hydrogeolo~ic sensitivity (relatively rapid response to human-induced
pollutants), and common human-usage for domestic, agricultural,- and industrial
water supplies in Minnesota.
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Fi g. 2 Agricultural classification of counties where surficial sand aquifer
water quality data were available. The numbers within each county
represent the percent of land area in each county that is under
cultivation. "
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Water quality data came primarily from two sources: (1) the MPCA ambient ground
water monitoring program, and (2) USGS published reports on regional sand
plain aquifers. Data from two public water supply wells in Pipestone County and
two in Rock County were collected by the Department of Health.
Attempts were made to use data sources that represented ambient conditions. The
MPCA data were considered to give ground water quality information most
indicative of ambient conditions. In agricultural regions where there was an
insufficient number of wells (less than 30) or counties (less than 6). USGS'data
were added to the MPCA data.
MDH and MDA data were generally not used in this study because (1) their efforts
were concentrated on sampling ground water in areas suspect to agricultural
impacts on ground water, and therefore did not represent ambient conditions. (2)
information about the aquifer type that the wells were developed in was not
readily available, and (3) results from the MDA and MDH studies will soon be
published by the respective agencies.

Water quality information from wells less than 10 feet deep were not included in
this study. Well depths ranged from 14 to 114 feet. 12 to 116 feet. and 11 to
145 feet in the intense. moderate. and limited agricultural regions,
respectively. Median well depths were 42.5. 42.0, and 24.0 ft. in the three
respective regions.

All water quality data were from samples collected between 1978 and 1986. When
wells were sampled more than once between 1978 and 1986. average water quality
parameters were used to represent the water quality of those wells. Wells were
generally sampled from April through October.

Figure 3 shows the number of study wells by county and sampling agency.
Regional water quality trends were based on 28. 51. and 34 wells sampled in the
intense, moderate. and limited agricultural regions, respectively.

Water Quality Parameters

Since nitrate in ground water is of concern because of health impacts and
possible association with pesticides in agricultural regions. it was the primary
water quality parameter examined. The MPCA samples were analyzed for total
NO +NO -N while USGS samples were analyzed for dissolved NO +NO -N. The
as~umpiion was made in this study that total NO +N03 in gr06nd ~ater is similar
in most cases to dissolved NO?+NO~ concentratio~s. Therefore. no distinction
was made between MPCA (total N02+N03-N) and USGS (dissolved N02+N03-N) data.

Cloride (Cl~) and total phosphorus (p) were also examined. Chloride data (total
chl'oride from MPCA data and dissolved chloride from USGS data) were available
from most sampled wells. Total phosphorus concentrations for the study were
derived from the MPCA ambient data set. Comparisons of both chloride and
phosphorus concentrations were made between each of the three agricultural
regions. While other nutrients and metals in ground water may have originated
from human-induced sources~ the authors chose to focus on NO?+NO~-N. Cl~ and
total P. N02-N03-N and Cl were believed to be the best inditators of
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agricultural land-use impacts on ground water quality, given the available data. \
Phosphorus was chosen because of 1ts association with agricultural fertilizers
and because relatively few studies have examined total phosphorus concentr.atfons
in M.innesota ground water. Pesticides were not incorporated 1'nto the spatial
trends comparison because very lfttle ambient pesticide data were available for
analysis.
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OBSERVED TRENDS

Nitrate-N

Mean. median. and maximum NO~+N03-N concentrations within each land-use region
·were determined (Table 2). Hith1n each of the three regions. the mean NO,+N03-N
value was much higher than the median NO +NO -N concentration. The median is a
more useful statistic than the mean in c~ara~teri~ing water quality in the three
regions because of the skewed distribution indicated by these differences. Box
plots representing the 25th and 75th percentiles of N03-N data are shown in
Figure 4. The percentage of wells sampled in each reg10n that had NO +NO -N
concentrations that were: (a) not detectable. (b) 0.01 to 10 mg/l an~ (c1 >10
mg/l are represented in Figure 5. NO?+NO~-N concentrations are rarely detected
and are significantly lower in the limitea agricultural region than both the
moderate and intense agricultural regions. Over 25 percent and 18 percent of
the wells sampled in the intense and moderate agricultural regions.
respectively. exceeded the NO~-N drinking water standard of 10 mg/l. While
there were higher NO +NO -N concentrations detected within the intensive
agricultural region {han3in the moderate agricultural counties, the moderate
agricultural region actually had a slightly greater median nitrite + nitrate
concentration.

TABLE 2: Hean. median and maximum nitrite + nitrate as nitrogen concentrations
from the three agricultural regions.

Nitrite + Nitrate - N
(mg/1 )

mean median maximumAg. Region

intensive
moderate
1imi ted

6.2
5.6
0.7

2.2
2.9
0.05

40.0
28.0
7.8

Fig. 5

N02-1-NOJ""#

--- • ....1- ....

Percent of wells in each agricultural region that had
H02 and NO~ levels that were Nondetectable, 0.1 to
10 ppm; ann greater than 10 ppm.
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Chloride

The maximum chloride concentration in all 113 wells in this study was 96 mg/l,
far below the 250 mg/l standard. Mean and median chloride concentrations show
an increasing trend from the limited agricultural region to the intensive
agricultural region (Table 3). Median chloride concentrations in the
moderate agricultural or transitional region are more than tWice the limited
agricultural region concentrations. Box plots showing the 25th, 50th, 75th, and
95th percentiles of chloride concentration within each region are shown in
Figure 6.

TABLE 3: Mean, median and maximum chloride concentrations from the three
agricultural regions.

A~. Region

intensive
moderate
limited

Chloride
(mg/l)

mean median maximum

18.5 11.0 68
14.2 8.0 96
7.4 3.9 35

Phosphorus (P)

Total phosphorus content ranged from 0.01 to 6.22 mg/l in the three regions.
There were two extremely high phosphorus concentrations reported by the MPCA,
6.22 and 3.91 mg/1, both from Cass County wells. The next highest concentration
was 0.40 mg/l, measured in a Sherburne County well. In eutrophic lakes total P
concentrations usual'y range between 0.026 and 0.099 mg/', and hypereutrophic
lakes generally have total P concentrations greater than or equal to 0.1 mg/l
(Wetzel, 1983). Fifty-eight percent of the wells sampled for total P had
concentrations greater than 0.026 mg/l, and 18.8 percent of the wells had a
total P concentrations greater than 0.1 mg/l. Measurement of total P does not
always provide a good indication of the amounts of P readily available for
aquatic plant growth. However, Mackenthun (1969) reported that total P
concentrations greater than 0.05 mg/1 could result in profuse algae growth.
Phosphorus concentrations in several wells in all regions appear to be high
enough to contribute to eutrophication of lakes upon discharge. Mean and median
total P values are shown in Table 4. 8ased on the limited set of data, it
appears that the highest concentrations of total P occur in the limited
agricultural region. However, there is insufficient data in both the limited
and intense agricultural regions to confirm this apparent trend.

,.
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TA8LE 4: Mean, median and maximum total phosphorus concentrations from the
three agricultural regions.

Total Phosphorus
(mg!1 )

Ag. Region !L Samples Mean Median Maximum

intensive 11 0.050 0.038 0.147
moderate 36 0.064 0.046 0.40
limited 15 0.990 0.061 6.22

DISCUSSION

Factors Influencing Water Quality
There are many factors that influence water quality at any given surficial
aquifer well including: depth to water table, well screen interval, vertical
and lateral directions of ground water flow, flow velocity, aquifer
transmissivity, age of water, topsoil and subsoil characteristics, recent
precipitation events, irrigation, topography, proximity from contamination
sources, and land-use activities. Examples of how a few of these factors may
influence water quality are discussed in the following paragraph.
A well screened near the top of an unconfined aquifer will allow sampling of the
most recent recharge or youngest ground water. Usually water near the water
table will tend to have the highest concentrations of nitrate and chloride. An
exception to this would be if a discharging well exists nearby. The cone of
depression created by a discharging well can increase the mixing zone, resulting
in deeper movement of contaminants into the aquifer. A high capacity well (e.g.
irrigation well) can significantly alter the natural ground water flow field,
changing the flow rate and direction. Depending on the hydrogeology, this may
result in areas of concentrated contaminants. The well screen length may also
affect the quality of water collected. A short screen near the water table will
tend to capture more polluted water than a longer screen, which would allow for
more dilution.
In this study, attempts were made to somewhat minimize hydrogeologic differences
surrounding each well in the three agricultural regions by limiting the wells to
those developed in surficial sand aquifers that were greater than 10 feet deep.
Many of the other factors were not considered in this study. While not enough
we"l site information was known in this study to draw conclusions about
relationships between water quality and land use practices, the trends noted in
the results section do provide some insight into the nature and scope of nitrate
concentrations in Minnesota surficial sand aquifers.

~Jlriculture and Ground Water Quality Trends
The higher nitrate and chloride concentrations found in the intensive and
moderate agricultural regions are especially significant, given ,that the limited
agricultural region generally has coarse textured topsoils, receives greater
precipitation, and had a shallower median well depth than the o+~~~ two re9 ions .
The reason that the intense agricultural region did not have significantly
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higher nitrate concentrations than the 'moderate agricultural region may be due
to differences in the hydrogeologic and/or land use surrounding the w'lls. For
example, it is possible that there was more irrigation near wells in the
moderate agricultural regions than the intensive regions. It would be necessary
to make field· checks at each well site in order to confirm whether the wells in
each agricultural region are on land representative of 1ts defining
characteristics. The results shown in this study indicate that there is reason
for concern regarding the quality of ground water 1n surficial sand aquifers
located in counties considered to have intensive and moderate agricultural .
practices. Agricultural practices may also be impacting SSAs in the limited
agricultural region 1n localized areas which are not being monitored. High
nitrate and chloride concentrations 1n ground water, can be derived from
non-agricultural sources in localized areas. however, the widespread occurrence
of nitrate 1n ground water suggests that agriculture is the major contributor.
Since relatively high phosphorus concentrations were found in all agricultural
regions, with the highest two concentrations being found in the limited
agricultural region, agriculture is not suspected to be the major contributing
source of phosphorus in Minnesota surficial sand aquifers. While septic systems
and fertilizers may be influencing phosphorus concentrations 1n localized areas.
the dominating factor controlling phosphorus concentrations 1n most surficial
sand aquifers is most likely native P levels in the solI and geologic units.
The reader is referred to a report by Larson (1985) for an in depth discussion
of phO$phorus in soil and ground water. larson found mean phosphorus
concentrations of O.Og, 0.03, and 0.22 mg/l in three wells located in the Anoka
Sand Plain in East Central Minnesota. He concluded that the volume and durat;on
of baseflow and high levels of phosphorus 1n the surficial outwash makes the
Anoka sand plain aquifer a potentially important phosphorus source affecting
surface water quality. In other areas of the state with naturally high
phosphorus concentrations in ground water, agricultural water quality management
goals may need to be re-evaluated to account for phosphorus 1n ground water that
is discharging to surface waters.

Future Research and Monitoring Direction

Further study is needed of phosphorus concentrations in ground water and the
ground water contribution to lake water budgets. Continued ground water
monitoring of inorganics is needed to better understand both temporal and
spatial variability of ground water quality in Minnesota.

While the inorganic parameters discussed in this study are of concern, the
presence of organic chemicals in the state's ground water is of even greater
concern. Pesticides in drinking water have been implicated 1n acute and chronic
diseases and in impaired functions of several organ systems; however, the
specific health impacts of pesticides in drinking water are not yet understood.
It may take a generation of exposure before the health implications of
pesticides in drinking water are known. 8y this time, the concentrations of
pesticides showing up in many wells throughout the state may be much higher.
Another complication in understanding the health effects of pesticides in the
environment is the breakdown of pesticides in the environment into other
products that may not be identifiable and may have negative health effects. The
existence and possible health implications of pesticides in Minnesota drinking
water point to the need for further work in both long-term monitoring studies
and health risk assessment research.

\
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In addition to continued and new state-wide monitoring of both inorganic and
organic chemicals, there ;s a need for more intensive localized monitoring
efforts in areas suspected of being impacted by agricultural and other nonpoint
sources of pollution. With smaller scale monitoring. it is possible to examine
many of the factors contributing to nonpoint source ground water pollution. The
results of such studies will aid in our understanding of water quality
implications of various land-management practices.

CONCLUSIONS

This study observed that elevated NO?+N03-N concentrations exist in surficial
sand aquifers in Minnesota counties with moderate and intensive agricultural
practices. Median nitrite+nitrate-N concentrations were 2.2 and 2.9 mg/1 in the
intensive and moderate agricultural regions. respectively. NO +NO -N
concentrations exceeded the drinking water standard in 25 perc€nt df wells
located in the intensive agricultural counties, and the standard was exceeded in
18 percent of wells in moderate agricultural counties. NO?+N03-N concentrations
were significantly lower in counties with limited agricu1tara1 practices. An
increasing trend in chloride concentrations was noticed from the limited
agricultural region of Minnesota to the intense agricultural region. However.
all chloride concentrations were below the drinking water standard. Phosphorus
concentrations in several wells from all regions were high enough to indicate
that ground water discharge to surface waters may (greatly) contribute to
eutrophication of lakes.

Further monitoring and analysis is needed to better define and understand:
(1) ground water quality impact trends from nonpoint source pollution.
(2) land use and hydrogeologic factors influencing water quality, (3) the
extent, nature, and health implications of pesticides in Minnesota's ground
water, and (4) land-management practices needed to reduce the impacts of
nonpoint source pollution of ground water.
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EXECUTIVE SUMMARY

Between July 1985 and June 1987, the Minnesota Departments of Health

(MDH) and Agriculture (MDA) conducted cooperative surveys of water wells

for selected pesticides. The surveys were funded by the Legislative Commission

on Minnesota Resources and were intended to provide baseline information

on the occurrence and extent of agricultural pesticide contamination in the

State1s groundwater ~nd drinking water.

Pesticides were selected for survey consideration based on an evaluation

of existing information related to use, toxicology and environmental transport

and fate. Emphasis in the final selection was placed on those pesticides

which were commonly used in the State and/or which appeared to be more likely

to adversely impact groundwater and public health. Analytical methods were

developed for the selected pesticides by the MOH and MOA laboratories.

Only one of the selected pesticides, 2,4-0, had a Federal or State drinking

water standard. In order to address the public health concerns presented by

the detection of pesticides in drinking water, the r·1DH established recommended

allowable limits (RALs) for the other pesticides considered in the survey.

In general, \vells were selected for sampling in agricultural regions of

the State and, within those regions, from areas where the local or regional

soils and hydrogeologic conditions make the groundwater especially susceptible

to pesticide contamination. Karst aquifers and shallow sand and gravel aquifers

overlain by coarse-textured soils were viewed as particularly sensitive and

most likely to show evidence of groundwater contamination by pesticides. Some

wells were also selected outside of these sensitive areas to provide areal

coverage of the Statels agricultural regions and diverse cropping patterns.

The r~DA sampled 100 observation, irrigation, and private 'drinking water

wells and five drain tiles on a time-series or repetitive basis (typically,
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four samples per site). The MDH collected a single sample at each of 400 public

drinking water wells. A second sample was collected from each well in which

pesticides were detected in the initial sample.

The results of the surveys indicated that several pesticides were present

in groundwater, especially in hydrogeologically sensitive areas of the State.

One or more pesticides were detected in 165 (33 percent) of the 500 wells

sampled. Pesticides were observed more frequently in observation and private

drinking water wells than in public drinking water \l/ells. This difference

is most likely attributable to the shallower depths of many of the observation

and private drinking water wells and to their closer proximity to fields

receiving pesticide appl~cations.

Fifteen pesticides, including thirteen herbicides, one insecticide and

~ne wood preservative, were detected in the surveys. Atrazine, the most

commonly detected pesticide in each survey, was found in 154 (31 percent)

of the 500 It/ells sampled and in over 90 percent of the wells which tested

positive for pesticides. Alachlor, the next most conmonly occurring compound

in each survey, was found in 17 wells. Each of the remaining thirteen pesti-

cides \/as detected in seven or fewer wells.

Although the percentage of wells with detectable levels of pesticides

was relatively high, the concentrations detected were usually low. Eighty-

four percent of all pesticide occurrences were at concentrations less than

1.0 ~g/l. levels exceeding the RAls were observed in samples collected from

ten wells, including four public drinking water wells and one private drinking

'"later we 11 .

At the low concentrations typically observea in these surveys, the public

health concerns focus on potential chronic health effects. Chronic toxicity

information for many pesticides is limited. Although this body of information
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· has improved significantly in recent years, it is difficult to associate

specific health effects with exposure to low levels of pesticides in drinking

water.

Pesticides were detected in wells in 51 counties, but were most commonly

found in wells completed in the karst formations in southeastern Minnesota,

the shallow, outwash sand and gravel aquifers in central Minnesota and the

shallow, alluvial sand and gravel aquifers in southwestern Minnesota. Few

pesticide occurrences were observed in northwestern and south central Minnesota.

The widespread occurrence of pesticides, pri~arily atrazine, at low

concentrations in certain areas indicates that groundwater contamination

may result from normal pesticide use as well as from spills, leaks, back

siphonages and other point sources.

Significant vertical differences in pesticide and nitrate-nitrogen occur

rence and concentration \~ere observed in adjacent observation wells in certain

central Minnesota sand and gravel aquifers. The nature of this vertical

stratification varied from site to site.

While pesticides were observed more frequently in wells in certain areas

of the State, the potential for contamination in a specific well is determined

by a complex set of factors, including the contaminant source, chemical prop

erties, local groundwater vulnerability, local agricultural practices and

well construction. These factors vary considerably from area to area and

from well to well.

Nitrates were analyzea to determine if there was a relationship betl/een

nitrate and pesticide occurrence and concentration in groundwater and to

evaluate nitrate testing as a surrogate for pesticide testing. Nitrates

were not found to be a reliable indicator of pesticide occurrence or a quanti

tative predictor of pesticide concentration.

x



The baseline information generated in these surveys has significantly

expanded our knowledge of pesticide contamination in Minnesota groundwater

and dri nk ing \~ater. Neverthe less. it is important to recognize the 1imitat ions

of the surveys. A limited number of wells and pesticides were studied during

a relatively short time frame under unusual precipitation conditions. As

a result. these surveys do not provide a comprehensive statewide assessment

of the extent of groundwater contamination by pesticides. Additional moni

toring. research. regulatory and educational efforts will be needed to mini

mize the impact of pesticides on groundwater quality and public health.
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INTRODUCTION

Agricultural lands in Minnesota account for over 30 million of the State's

53 million total acres. In 1980, Minnesota ranked fifth in the nation in

crop acreage planted with 20.6 million acres under cultivation. A wide range

of soil and climatic conditions result in diverse cropping patterns across the

State. The most widely planted crops are corn, soybeans, wheat, barley,

oats and alfalfa. Other crops of local or regional significance include

sugar beets, sunflowers, potatoes, sweet corn, rye, peas, edible beans and

flax.

Pesticides are used extensively in agricultural crop production. In

a Minnesota Agricultural Statistics Service publication covering the 1984

crop year, Minnesota farmers were reported to have used pesticides on over

96 percent of their corn, soybean and sugar beet acreage, nearly 90 percent

of their wheat and sunflower acreage and on 60 percent of their small grain

acreage (Minnesota Agricultural Statistics Service, 1985). In total, an

estimated 40-45 million pounds of active pesticidal ingredients were applied

to approximately 16.5 million acres of Minnesota farmland during the 1984

crop year.

This extensive pesticide use has both benefits and risks. Pesticide

use has allowed farmers to increase crop yields while decreasing the time

and fuel spent on crop production. At the same time, there has been increasing

evidence that certain pesticides are entering ground and surface waters,

posing a potential threat to drinking water.

In response to concerns generated by the detection of pesticides in

certain Iowa and Wisconsin groundwaters and by the limited pesticide moni

toring data available for Minnesota groundwaters, the Minnesota Departments
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of Health (NOH) and Agriculture (NOA) initiated cooperative surveys of water

wells for selected pesticides. The surveys were funded by the legislative

Commission on Mi~nesota Resources (lCMR) in July 1985 and were intended to

provide baseline information on the occurrence and extent of agricultural

pesticide contamination in the State's groundwater and drinking water.

All samples were collected between July 1985 and June 1987. The MDA

sampled 100 observation. irrigation, and private drinking water wells and

five drain tiles on a time-series or repetitive basis (typically. four samples

per site). The MDH collected a single sample at each of 400 public drinking

water wells. A second sample was collected from each well in which pesti

cides \rere detected in the initial sample. The surveys will be referred

to in this report as the MDA survey and the MOH survey.

Additional funding was obtained from the United States Environmental

Protection Agency (U.S. EPA) and used by MOH to conduct complementary moni-

toring of approximately 225 private drinking water wells. The methods and (

results of that survey are presented in a separate report (MOH. 1988).
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COMMON METHODS AND BACKGROUND INFORMATION

Pesticide Selection

The pesticide selection process involved the evaluation of information

and data related to use t toxicology and environmental transport and fate.

Pesticide use information was obtained t primarily from the Minnesota Agri

cultural Statistics Service t for each of the major crops grown in the State.

Information on toxicology and environmental transport and fate was obtained,

in part t through consultation with the MDH's Section of Health Risk Assess

ment. the University of Minnesota and other State agencies. Work performed

by the U.S. E~A (Cohen et al. t 1984) and the states of Wisconsin (Goethel

et al .• 1983). California (Litwin et al., 1984; and Bowes t 1984) and Iowa

(Hallberg et al., 1984) was also utilized. Limited information was avail

able on the environmental transport t fate and toxicology of many of the com

pounds in current use.

After evaluation of existing information, the MDH and MDA jointly selected

45 pesticides for further consideration. Emphasis in the final selection was

placed on those pesticides which were commonly used in the State and/or which

appea~ed to be more likely to adversely impact groundwater and public health.

The MDH and MDA laboratories were requested to develop and verify ana

lytical methods for the selected pesticides. The two laboratories coordi

nated efforts to ensure that similar analytical methods and reporting limits

would be developed and used in the surveys. Some variation resulted from

differences in laboratory equipment t procedures and personnel t but these

variations did not significantly affect the findings of this report.

Due to time constraints and limitations in laboratory capability, ana

lytical methods were developed and verified for only 30 of the'45 pesticides

on the original list. Both laboratories developed analytical capabilities
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for chlorinated acid herbicide and base/neutral extractable compounds. In

addition, the MDA laboratory developed analytical capabilities for aldicarb

and performed these analyses for both departments. The pesticides, analyti

cal methods and reporting limits are presented in Tables 1 and 2 for the

MDA and MDH surveys, respectively. A brief description of each pesticide

included in the surveys is presented in Appendix A. Narrative information

on the analytical methods is provided in the methods section for each survey.

Recommended Drinking Water Limits

Federal and State dr1nking water standards have been established for

six pesticides. Only one of these chemicals, 2,4~D, is commonly used in

Minnesota and included' in the surveys. In order to address the publ ic health

concerns presented by the detection of pesticides in drinking water, the

MDH established recommended drinking water limits for the remaining pesticides

in the survey (Table 2). These recommended allowable limits (RALs) were

established utilizing health effects data available from the U.S. EPA and

other sources. The MOH used standard methods, developed by the U.S. EPA.

for: 1) determining whether a contaminant should be considered carcinogenic

or noncarcinogenic; and 2) calculating an acceptable level for the contaminant

in drinking water.

For noncarcinogens. an acceptable level was calculated based on a no

observed-adverse-effect-level (NOAH) obtained from human and/or animal studies.

Safety factors were applied to the NOAEL to account for various uncertainties,

inclUding extrapolation from ani~al stUdies to humans, gaps in the toxicologic

profjl~. and the variable se/lsitivity of a heterogenous human population

to a toxicant. This calculation yielded a reference dose level (RFD). Exposure

levels that exceeded the RFD were considered unsafe.
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The health risks associated with known or suspected carcinogens were

evaluated based on the assumption that consuming drinking water containing

any amount of a carcinogenic contaminant would increase the cancer risk of

the consumer. Exposure levels (the concentration of the carcinogen in drinking

water) were converted to risk levels using potency slopes obtained from the

U.S. EPA or other reputable sources. This calculation was based on methods

prescribed by U.S. EPA's Guidelines for Carcinogen Risk Assessment (U.S. EPA,

1986). Risk levels were then evaluated in relation to the acceptable risk

of one cancer per 100,000 population per lifetime. Risks which exceeded

this level were jUdged to be unacceptable.

Drinking water containing multiple pesticides, all at concentrations

below their respective RAls, was evaluated based on additive effects or risks.

Additivity assumes that the toxic effects of two or more ctlemicals are similar

and that the total toxic effect is the sum of their individual effects. The

exposure level for multiple contaminants was judged to be unacceptable if the

sum of each contaminant's concentration (C) divided by its RAL exceeded one:

Cl C2 Cn----- + ----- + ..... + ------ >1
RALI RAL2 RAL n

The RALs were developed as health advisories, not as enforceable standards,

and are subject to change as better health effects information becomes avail-

able. The RALs were modified in January 1988 to reflect the U.S. EPA draft

health advisories which were prepared for certain pesticides as part of the

National Pesticide Survey.

Well Selection

In general, wells were selected in agricultural regions of the State

and, within those regions, from areas where the local or regional soils and
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hydrogeologic conditions make the groundwater especially susceptible to pesti

cide contamination. Karst aquifers and shallow sand and gravel aquifers

overlain by coarse-textured soils IIere viewed as particularly sensitive and

most likely to show evidence of pesticide-related groundwater contamination.

The karst region in southeaster~ Minnesota is generally characterized

by shallow depths to porous and penneable carbonate bedrock and, in some .

areas, by features such as sinkholes, caves and disappearing streams. These

conditions can result in rapid transport of surface water containing dissolved

or soilbound pesticides into the groundwater.

Shallow sand and gravel aquifers overlain by coarse-textured, low organic

matter soils occur throughout the State and are particularly widespread in

central Minnesota (Figure 1). These aquifers are comprised primarily of

glacial outwash and alluvial deposits, but also include beach ridge deposits

in northwestern Minnesota. The potential for pesticide movement to ground

water is increased in these areas because the soils typically allow rapid

water infiltration and have a low capacity for adsorption of organic compounds. (

Irrigation, which is commonly practiced in many of these areas, may also

contribute to the downward migration of pesticides.

Some Ile11s were also selected outside these sensitive areas to provide

areal coverage of the State's agricultural regions and diverse cropping patterns.

Additional information on well selection is provi~ed in the methods section

for each survey.

Soil Moisture and Precipitation, Fall 1985-Sprfng 1987

Soil moisture and precipitation are i~portant factors 1n the downward

movement or leaching of soluble pesticides into groundwater. Although these

factors were not directly considered in the surveys. the soil moisture and

precipitation conditions existing immediately before and during the surveys

-6-



may have had an important influence on the occurrence of pesticides in ground

water.

In 1985, Minnesota experienced the fifth consecutive year of wet fall

soil conditions. A mathematical model based on precipitation information

gathered at measuring stations across the State indicated that soil moisture

conditions in significant portions of Minnesota were wet or very wet heading

into the spring of 1986 (Figure 2). Since the map prepared by the State

Climatological Office and the University of Minnesota's Department of Soil

Science is based on medium- to fine-textured soils, the soil moisture condi

tions in areas of coarse-textured soils are underestimated.

Following the wet fall of 1985, precipitation in the hydrologic year

ending September 1986 greatly exceeded normal amounts in large portions of

the State (Figure 3). Some areas recorded three times the normal precipi

tation in April. September was generally regarded as one of the wettest

on record. Central Minnesota received the greatest amount of above nor~al

precipitation, with some areas receiving 20 inches or more above normal.

In sharp contrast, precipitation was greatly below normal amounts in

most areas of the State during the remaining months of the surveys (October 1986

June 1987). Precipitation typically ranger from 4 to 10 inches below nOI'mal

during this period (Figure 4).
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METHODS: MDA PESTICIDE SURVEY

Site Selection

The purpose of the MDA pesticide survey was to evaluate the possibility

of pesticide movement to groundwater in Minnesota. Accordingly, agricultural

regions thought to be susceptible to movement ~f pesticides to groundwater

were emphasized in site selection. In addition, some wells were selected

in regions or condi:ions that were thought to be less susceptible in order

to evaluate results from several hydrogeologic and agronomic conditions.

Susceptible regions were defined by soil and hydrogeologic characteristics

that permitted rapid recharge and minimal filtration. Two general regions

fit these criteria: 1) the unconfined, surficial sand and gravel aquifer

regions; and 2) the karst region of southeastern Minnesota.

Unconfined, Surficial Aquifers. Unconfined, surficial aquifers are

concentrated in central Minnesota where extensive areas of glacial outwash

and sand plains exist. While most soils in these areas are coarse textured,

a mixture of soil types in local areas is common. Alluvial valleys in south

western Minnesota, where there are soil associations similar to those seen

in central Minnesota, also present conditions that were thought to be suscep

tible to pesticide movement to groundwater.

The general criteria for well selection in unconfined aquifers were:

1) agricultural fields in immediate proximity to the wells; 2) water table

less than 30 feet deep and preferably with the well screen located within

10 feet of the water table; 3) well location in the estimated downgradient

direction of groundwater flow from agricultural fields; 4) distribution of

locations with regard to crops, soils, climate and pesticide usage; 5) history

of pesticides or nitrates in the well.
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Karst. T~e k.arst region is locj!ted in soutneastern Mifln!!Sota and is

ch~racterlze~ PY dis~Rp~~rin~ streams, springs, sinkhgJe~ and fr~ctur~~

limestone or ~plo~!tic p.~~rp~~. ~!rst 4~Yifer§ f~~tYre crack.s !nd cr~vices

in the pe~rock. th~t ~llp~ ra9!~ W!t~r moVe~ent. fractured Pedrock. is oVerlain

py variaple ~epths of lo~s§-~~riVed. silt.te~t~red Soils. ~ilt soils are

typica1lr Well ~r4ined.

Wells were sampled in fpur sputhe4§tern ~rea§ ~ith v!ryinQ k.!rst fe~tyres.

The natyre of the k!rst aquifers pr~vented monitoring of specific fiel~s

withoyt extensive hyqroQeoloQic ,tYdies that Were p~yond the scppe of this

project. Regions or wells were selected for s!~pling in the soythe~st pase~

on information optained frQm the Minnesot! ~eoloQi~ Syrvey (MGS). Minnesota

Pollution Control Agency (MPCA). local health s4nitarians. and prev;oys

nitrate or pesticide a~alysis.

In addition to the shallow wells in the unconfined. surficial aquifers

I•

in susceptible regip~s anq tn~ ~ells in ~~e ~9r~~! ~ lj~ited number of Qther

sites were also selecte~. Twq irrl~4~10n w!!ll~ s~r~ened beneath a confining l

layer were selected becill:l~~ of intens:~ P,!!Spcl~~ 1.I~l? neilr these !'Iells.

Five tile lines were sample~ in ~g~ther" ~"~ w~~t!!r~ Minnesota. Tile lines

provide subsurface dr~,nage for exc~~~ ~pil mqlst~r~ in poorlY draineq,

fine-textured soils anq ~re commqn ~hrq4QMo4t ~Ql.It~ern and western Minnesota.

Well Type

The majority pf wells ~el~cte~ in ~he 4n~onfine~, ~urficial aquifers

were water table observation wells whiCh were QriQinally inStalled and monitored

by the Department of Natural Resoyrces (PNRl or the United ~tates Geologic

Su,"YeY (USGS). 'A f~w of th~ wells w~re ~pecif1c~lly inst~l1ed fpr water

quality monitoring. The typicill pbser~ation well ha~ ~ 1.Z~~ to 2-inch

diameter ste~l casing with a 2- to ~~foot ~~~q point scr~en. Thr~e of the
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observation wells were polyvinyl chloride (PVC). The majority of the wells

were installed several years prior to the study; however, two wells were

installed as recently as 1985.

in the study.

A total of 65 observation wells were sampled

Thirty-one drinking water wells were utilized in areas where established

observation wells were not available. Twenty drinking water wells were •

sampled in the southeast, two in the southwest, three in the northwest,

and six in central Mi~nesota.

Four high capacity (500-1000 gpm) irrigation wells were sampled. These

wells were located in highly susceptible areas with coarse-textured soils;:

two were located in close proximity to intensive pesticide use.

Sample Collection

Timing. Samples were obtained from most of the 100 wells in the spring, ",
.'

summer and fall of 1986 and a fourth sample was collected in the winter

or spring of 1987. Although four samples were typically collected from

each well, eight wells were only sampled three times due to well closures,

dropped water tables or inaccessibility. Individual sampling intervals

varied due to collection scheduling or laboratory analytical capacity.

Tile lines were only sampled in the spring of 1986. Three tile lines

were sampled once and two were sampled twice. Tile lines at these sites

did not run in the fall of 1986.
~:

Sampling Protocol. Observation and drinking water wells were p~mped

to evacuate three volumes of standing water prior to sample collection. . '

The MDA laboratory provided washed and capped one-liter amber bottles wittl

Teflon-lined caps. The bottles were rinsed with sample water immediately

before filling. One bottle was f.illed for each analytical extraction procedure.

Sulfuric or orthophosphoric acid \vas added as a stabilizer for the chlorinated

-11-
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acid herbicide and N~methylcarbamate proce~ures, respectively. The nitrate

nitrogen samples were collected in i25-~iltiliter (mtl poiypropylene bottles.

All samples were placed in aM ihsu1ated cooler. refr1~erated with prefrozen

cold packs or ite and trans~orted to the taboratory. samples were deiivered

to the latioratory within 4S hou~~ of sampling.

Observation wells were evacuated and sampled with a peristaltic pum~

or, in a few instances where water tables were de~p~r than the lift capacity

of the pump. with a bailer. Prior to each sa~piing. the pump's ,tilco".

tubing or the bailer was rihsed with tr;ple-de;6hized water and acetone.

The polypropylene tubing. dedicated to each well. was stored 1n a plasttc

bag between sampling events. DHhkihg water i1el1s were sampled from the

tap.

A few variations of the above procedure were hccessary. Irrigation

wells were sampled at a nozzle or a tap during f1el~ irrigation or after

pumping an estimated three volUmes of ~at~~. tile Hi1es were sampled at

the outlet during the spring floWage lh 1986. ~ fe~ bbservation wells that

were pumped dry during evacuation. were allowed td recHarge before sample

collection. Nine samples were to11ected frb~ fHUr sites by University,

DNR or county personnel foiidWing MbA sampjiri~ instrUclions. These samples

were shipped by one-day delivery service tb the labbratory in a refrigerated

cooler.

laboratory Analjsis

All samples ~ere anaiyz~d by the MbA laboratory Servic~s Division except

for 21 sampl~s analyzed by th~ MDH Publ,t Health Laboratories Division.

Prior to the initiation Of th~ field phase at the prbjeet •• method reporting

limit was determined for eactl analyte in the base/neutral eHtadable and

-12-
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chlorinated acid herbicide procedures. Method reporting limits were established

for the N-methylcarbamate and nitrate-nitrogen procedures based on daily

signal-to-noise assessment and prior analyst experience.

Upon delivery to the laboratory, samples were refrigerated at 4°C until

extraction. The maximum holding time prior to extraction was 10 days, though

the majority were extracted in less than seven days. Analysis was completed

within 30 days of extraction.

Base/neutral pesticides. This procedure identified and quantified

some of the most widely used pesticides in Minnesota. All samples collected

in the survey were analyzed with this procedure.

Sample preparation for gas chromatography analysis entailed the extraction

of one liter of sample water with methylene chloride followed by concentratiun

to a volume of 3 ml. Retention times and peak areas were compared with

known standards after single-port injection into dual DB-1 columns mounted

on a Varian 3400 gas chromatograph equipped with a Ni-63 electron capture

(EC) detector and a nitrogen/phosphorus (NP) detector. Positive values

were confirmed on either a Perkin Elmer Sigma 2 gas chromatograph equipped

with a DB-17 column and EC and NP detectors or a Perkin Elmer Signla 300

gas chromatograph equipped with a Supe1cowax 10 column and EC and NP detectors.

Chlorinated acid herbicides. This procedure was run at least once

on samples from all but a few wells. Samples collected from certain wells,

such as those in the southeast or those with a chlorinated acid herbicide

history, were routinely analyzed with this procedure.

Sample preparation for this procedure included field stabilization

of the sample by acidification. In the laboratory, the sample was extracted

with methylene chloride. The derivatives of the chlorinated a~ids, acid

esters and salts were hydrolyzed with potassium hydroxide, extracted with
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methy!eQe chlPride and cQncentr~ted. The q~ids ~~re cpoyerted tp ~et~rlesters

with methyl ipdide and tetra~~tYla~pni~m ~rdrQ~i~e' ~en~ene ~aS added

and the samPle ~as then cpnCentrat~d fpr in~ectiqn.

~a~ chrpmatp~raphy analysiS ~as ~RndHcted pn a Tracpr Mqdel 5~O with

a Hewlett-P.ackard MQdel 33~~~ inte~ratQr. AHall electrocond~ctivjty detector

with a RB-l me~aQPre col~mn ~a~ ~sed fpr initial analysis and a ~i-~3 ~C

detector with a qV-li ~R14mn ~Sed fpr cprfjnqatiqn·

N-methylcarbamate/pesticides. T~is prqced~re was uSed pri~rjly pn

samples collected near areas pf prpbaQle aJdic,rb 4S~. Field staQili~ed

samples were extracted with dichlRrpm~than~. ~Yapqrated tp dryneSS and dis~plyed

in a methanol and water spl~tiqn. The sol4tjqn ~,s analyzed by HPlC/ppst

column fluorometric detectior ~it~ cpnfirm~tlpn ~y 9~s liquid chromato~r~phy

~ith NP detectors.

Nitrate-nitrogen. Ni~ra~e-n;~ro~~~ ~n~l¥s~~ ~er~ condu~ted on all

samples. A Perkin Elmer 552 speFtrpphptqmeter was ~sed to meas~re absprben~Y \

follOWing color deyelopment with ~hro~trp'pj~ acid. Th~ method reporting

limit was 1 mg/l.

Quality Control. Standard Q4ality ass~ran~e pra~tic~s ~ere obseryed.

Glassware, reagents, and ptrer pp~~"ti~J ~P4rc~~ pf fnterferenc~ were eval~ated

ar,d monitored. Nethod Ql~p~s1 fi~ld ~Jan~s ~nd Q)ind ~uplic,te sa"ples

accounted for approxjm.tely ?O; pf th~ tRt~1 anal1!~!' Spiked samples,

for procedure v~!idaiion. a~COUnt~d fpr anPt~~r !Q~ pf the s~mples.

Spikeo la~oratqrr PrqceQure yaliq.!;pn !~mpJe! w~r~ rqutjn~ly an,lyzed

during the surver. AYerage Berc~nf re'9yeries l.nQ 1t,nd~rd deyiaiions)

for three commpnly detected p.~sticid~s ~ere: .ir'line: ~I (111; ~lachlQr,

gO (21); and cranazine, ,67 (?6). Spi~in~ level! ~ere ! ~~II 9r Jes1 fqr

the ~hr~e pesticides.
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RESULTS AND DISCUSSION: MDA PESTICIDE SURVEY

One or more pesticides were detected at least once in 51 of the 100 wells

and in three of the five tile lines sampled. The highest proportion of

detections occurred in the southeastern and central Minnesota regions (Figure 5).

Eight pesticides, including six herbicides, one insecticide and one

wood preservative, were detected and confirmed in the MDA survey (Table 3).

Atrazine, the most commonly detected pesticide, was found in 47 of the Sl wells

in which a pesticide was detected. Atrazine accounted for 78 percent (112

of 144) of a7l pesticide detections. Alachlor, the second most commonly

detected pesticide, was found in eight wells and accounted for six percent

(9 of 144) of all pesticide detections. Metribuzin was found in four wells,

while cyanazine and pentachlorophenol were each founa in three wells. Aldicarb

was detected in samples collected from two wells. Simazine and dicamba

were each found in only one well.

Samples collected from 41 of the 51 wells in which a pesticide was

detected contained only one pesticide. Ten wells had samples collected

from them in which more than one pesticide was detected. Two of these wells

had multiple pesticides in all four samples.

Concentrations of most of the pesticide detections were less then 1.0 ~g/l.

Median concentrations for the most commonly detected pesticides, atrazine

and alachlor, were 0.38 and 0.37 ~g/l, respectively. Thirteen wells contained

pesticide concentrations greater than 1.U ~g/l.

Pesticide use information collected for fields adjacent to wells indicated

that a variety of pesticides were applied near wells sampled in this survey.

Although the information collected on pesticide use was not sufficient to

allow examination of the nature of the relationship of nearbY pesticide
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applications to groundwater contamination, mahy pesticides applied near

\'jells were not detected in groundwater samples.

Nitrate-nitrogen concentrations averaged greater than 1 mgil for 61 percent

of the wells. Nitrate-nitrogen concentrations averaged over 10 mg/l in

23 percent of the wells sampled. The high freqUency of occurrence and the

high concentration of nitrate-nitrogen was not Unexpected due to the proximity

of the wells to agricultural fields and the selection of wells in susceptible

regions.

Pesticides and nitrate were frequently present together in the wells

sampled, although no concentration relationship was evident. Figure 6 illus~

trates the pesticide and nitrate-nitrogen aoncentrations observed from all

samples that contained detectable concentrations of pesticide and nitrate

nitrogen. The absence of a definitive relationship is further supported

by the detection of pesticides in 24 samples where nitrate-nitrogen was

not detected. Also, nitrate-nitrogen was commonly detected in the absence

of pesticides. However. wells with concentrations of nitrate-nitrogen greater

than 10 mg/l were more likely to contain a detectable pesticide.

Some results from the MOA survey are presented below by geographical

regions. 14hile the survey data are organized by region~ and the regional

conditions influence the potential impacts on groundwater in the vicinity

of ttle mcnitoring wells, th~ re'sUlts are not intended to be representative

of all groundwater or drinking water in each region. Rather. the results

may be largely dependent on the immediate sofl" Hydtog~~logy or other site

specific conditions.

Northwestern Minnesota

NGrthwestern Minnesota is dominated by th~ Glacial lake Agassiz lacustriNe

Plain. more commonly known as the R!d River Valley. This area cons1~ts

-16-
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of a nearly level plain of uniform soil and subsoil material. The soils

are high in organic matter and have clayey and silty texture. Soils are

generally poorly drained. The eastern portion of the Red River Valley is

comprised of a series of ancient beach ridges with coarse-textured soils.

Groundwater in the northwestern region is typically found in buried,

confined lenses. Surficial aquifers are usually low yielding due to the

fine aquifer materials. Some coarser-textured aquifers in the southern

portion of the Red Ri~er Valley, along the beach ridges or in alluvial areas,

can be used as sources of water supply.

Agriculture in the Red River Valley is intensive, with the principal

crops being wheat, barley and soybeans. Other important crops, though grown

on substantially less acreage, are potatoes, sugar beets and sunflowers.

Wheat, barley and soybeans generally receive one herbicide application per

growing season, while potatoes, sugar beets and sunflowers commonly receive

multiple applications of insecticides, fungicides and herbicides. Post

emergence applications of 2,4-0 and MCPA on small grains, as well as a diverse

group of other compounds such as triallate, trifluralin and bronate, are

commonly used.

Eight wells were sampled in five counties in the Red River Valley.

Wells were generally completed deep beneath the water table, with a median

water column in the monitoring wells of 18 feet and a range of 5 to 35 feet.

A summary of the well-site information is presented in Table 4.

Pesticides and nitrate-nitrogen were not detected in any of the eight

wells sampled. Soil, climatic and pesticide use characteristics do not

provide a high potential for movement of pesticides or nitrate to groundwatel'.

It was anticipated that the combination of low aquifer recharge potential

and high organic matter, fine-textured soils and fine-textured subsoils

-17-



"oulp r~su] t in ~ Ij"ii~p i~pq,t pf p~sP,ip~~ pn t~~ ~rpunR~~t~r in tpis

r~~ipn, T~~ fe~ ~~J)s s~~pJ~A ~~r~ nqt n~c~s~~rjl¥ lPc~t~A io th~ ~ost

susceptiP!e r~Qiqns Of th~ nprt~~~~t npr PiA th~ ~~l]s AV~i!qb)~ fqr s.~p)i"g, , .

'"av~ scr~~"'s lqc.t~,q n~.r t~~ W~t~r HPJ~, ~oth pf th~s~ f.etors ~.y rA¥~

i"f)4~nF~4 p,estjFi<!~ ~n4 nitrilt~-njtrqH~n A~t~Ctj,ons in this r~~ipn; ~o~~¥er.

the r~sH!ts ~r~ cqnsjst~nt Wit~ t~~ Injtj~l ~Y.1H.tiQn th~t the north~~~t

r~~jon WQYlq p~ I~S' s4sF~PtjPI~'

The undulqting pr~iri~s of s04t~w~st~rn Minn~sota are a r~sult Qf multiple. , ',' .

glacial advanc~s ~hich left 04tW.sh. tjll. mpr.in~s aod narrow ~~ltwAt~r

channels. These fe.tures h'¥~ haq a mAiqr ;nfIP~nce on the for~ation of soils

in this region. Typical of the regjpn .r~ fin~- .or IqA~y-text4red sQ;]s, .

ovel'lying loamy calcareoys S4psoi) ~jt,h mop~r~t~ tq ppor drainage. All4vi.]

valleys co"monly featpre ,co,.rs~-textHreq ~Pi1s witp excessive drainage

characteristics.

The sUl'ficial aquifers .are prioc,ip~]1¥ .1l4yj.), .]th0.ugh some drift

aquifers are prese,nt. Yi~lqs in !'IpSt ~J)4Yi.] .p4if~re .re apeQuate for

irrigation. The alluvial ,q,uif,er, ,r~ trpic.)lr yncqnfin~q. ~yqra.ul ic.Pr

connected to strea~s. anq r~spRnsiY~ tP ~pr;n~ ,n4 f'l] r~chqrge,

Agriculture in the sq4t~We~t is qqmjn.t~A p¥ qrr)~nq cprr ,nd soybean

production. These two crops ReFqunt tqr appr9~im~teJ¥ ~~ p~rcent pf the

planted acreage. with corn ~cgwn Po ~n ~!ti~Rte4 4§ p,~rcert pf th~ lar~·

Other crops are alf.lf~. ~h~at a~# q~S!, Jrri~~ti9P p.Ftgrs in the ~arrO~

alluvial vall~ys wh~fe ~ORr!~-t~xt~r~R !piJj pr~qqmin~te. ~pr~. sp¥b~~ns

a~d I',heat typitpJJr feceiv.e a !in~l.e ,herpi,ciRft aPp')jF~FiRn, thqu9h t.n~

mixes Qf t~o or m.pr~ prpquFts ar~ oRt 4nFRlJ'mon, P,q~k@m~r,~@n,c~ ~ppJiC,dtLon

of a !eco~dh,~rbic.j~~ is ,a)fo9 , F,q,mn/pn p,r."ctj,~, HFr~,jfj4~~ ~~iF~ ar~ .cq~only
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used include: cyanazine, alachlor, atrazine, metolachlor, EPTC, 2,4-0, dicamba

and trifluralin. Insecticides are not used extensively in this region.

A diversity of geomorphic and soil conditions was represented at the

17 well sites sampled in the southwest. Seven wells were situated in alluvial

areas, with the remaining wells in moraine or drift areas. Thirteen sit~s

contained layers of silt- or clay-textured soil or subsoil, although the

depths were not thick enough to be considered a confining layer. Soil textures

near the wells ranged from sandy loam to clay loam, although the majority

of the sites were associated with fine-textured soils. A summary of well-

site descriptions is presented in Table 5.

Only four of the 17 sites contained detectable levels of pesticides.

Atrazine was detected once in three wells. Pentachlorophenol and atrazine

were detected in the deepest well sampled (45 feet). None of the pesticides

appeared in repeat samples. Nitrate-nitrogen was detected in seven wells.

Only one well exceeded 10 mg/l nitrate-nitrogen. This exception was a 30-foot,

tile-cased drinking water well located on a farm with a livestock operation.

The few pesticide detections in the southwest may be a function of

the diversity of geomorphic settings, the thickness and presence of silt

and clay-textured soils and subsoils or the depth of the well screens into

the aquifer. Although some atrazine use was reported in past years near

monitoring wells, growers reported that atrazine rate and frequency of use

have been reduced due to carry-over problems associated with the calcareous

soils.

There was a general absence of elevated nitrate-nitrogen concentrations

in the wells sampled in the southwest. Silt- and clay-textured soil and

subsoil may have influenced movement of nitrate to the groundwater. Vertical

stratification of the nitrate may also have occurred. The sampling techniques
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utili'zed limited the opportunity to detect nitrate-nitrogen at more than

a short distance above or below the well screen.

Southeastern Minnesota

The karst region of southeastern Minnesota is one of the regions in

the State most susceptible to groundwater contamination. Variable depths

of permeable, loess-derived silt that range from hundreds of feet to less

than two feet thick, overlie carbonate bedrock with fractures. solution

channels and sinkholes. The soils are silty- or loamy-textured. have medium,

organic matter content, and are typically well drained. In the northernmost

portion of the region, the carbonate bedrock is overlain by coarse-textured

soils and subsoils with low organic matter and clay'content. Soils in this

region are often moderately to excessively drained.

Several major aquifers are located in the southeast. The upper carbonate

and St. Peter, if present, are separated by a confining layer. The St. Peter

and Prairie du Chien-Jordan may be hydraulically connected. The Prairie du Chien

Jordan may be unconfined or confined depending upon location. Beneath the

Prairie du Chien-Jordan lie the Franconia-Ironton-Galesville and the Mt. Simon

Hinckley aquifers, which are separated by confining layers.

Rapid vertical drainage through soils and subsoils in this region is

compounded by rapid vertical movement through karst formations. Hallberg

et a1. (1984) suggested that' infiltration through the soil tn areas similar

to southeastern Minnesota may deliver the greatest mass of pesticides to

the groundwater. The upper carbonate, St. Peter and Prairie du Chien-Jordan

aquifers can be impacted by direct movement of surface water runoff into

sinkholes. Regionally, sinkholes may be important contributors to pesticide

movement to groundwater. In Winona County alone, Dalgleish and Alexander
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(1984) inventoried 535 sinkholes and estimated that a total of over 700

may exist in the county.

Corn, the dominant crop in the region, is grown on nearly half the

crop acreage. Hay, soybeans and oats account for approximately 19, 18 and

10 percent of the remaining cropland, respectively. Corn and soybeans receive

the majority of the pesticide applications. Alachlor, atrazine, cyanazine,

dicamba and 2,4-0 are the most widely used herbicides. Insecticides, such

as terbufos, fonofos, phorate and chlorpyrifos, are commonly used for control

of corn rootworm. Fungicides are seldomly used in the area. The majority

of the pesticides are applied in the spring as pre-plant, pre-emergent or

early post-emergent applications.

Twenty-one wells were sampled in southeastern Minnesota (Table 6).

Since there are few established observation or monitoring wells in the area,

private water supply wells were selected for sampling. Wells in Dakota,

Mower and Olmsted Counties were selected based on recommendations from local

officials and on previous nitrate-nitrogen analysis. Wells in Winona County

were chosen from a list of wells that had been part of the Garvin Brook

Watershed Study (Garvin Brook RCWP, 1985). In most cases, information on

the wells was limited to an owner-reported total depth. Well casing depth

was available for a few of the Winona County wells. Except for one shallow

sand point well in Dakota County, well depths ranged from 50 to over 400 feet

and terminated in either the upper carbonate or the Prairie du Chien-Jordan

aquifers.

Analytical results from the well water sampling indicate that 13 of the

21 wells contained measurable concentrations of a pesticide in at least one

of the four samples taken from each well (Table 7). Atrazine·was detected in

all 13 wells that contained a pesticide and in all the samples that contained
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pesticides. Four wells contained atrazine on all four sampling occasions.

Cyanazine and alachlor were detected only once in the wells in which they

were present. Dicamba was found in all four samples taken from one well.

Figure 7 pr~sents the distributioh of atraiihe detections for southeastern

Hinnesota. the majority of the deteclions Were tess than 1 ~QI1.

Although pestiCide presehce fluctuated; the concentrations of the pesti

cides detected in each well tended to be reiativeiy constant. Wells havihg

samples with atraiihe concentrAtiohs greater than 0.2 ~g/l usually had atrazine

detected in sUbsequeHt samplihgs. In wells having samples cijritaih1ng atrazine

at less than 0.2 ~Q/l; the reprooucibilty of detection at the next sampiing

averaged 50 percent.

Most of the welis seJected in the southeast were not associated with

an obvious potential pbint SbUrce. However, because of the karst features

and the location of most we11s ih farmyard settings, p~tential point sourCes
•

could not be totaiiy excluded. two wells Were located near possible point

sources. These wells coritaHted the k1ghe~t atratihe concentrations and

the only dica~ba fihdihgs. Pesticide contehtratiohs exceeded 1.0 ~g/I in

o(tth !,'Jells in every sample collected. Iii tohtrast, \l'ellS without an obvious

potential point source nearby exceeded Lo ~g/i ih only two of 75 sa~ples.

Pesticides were detected ih hihe of the teh Wells ih Winoha County.
,

The large proportion at weils cOhtainihg pestitides may be a result of the

wells being located ih the area where the Prairie du Chien-Jordan aquifer

is likely to receive regiohal recharge Water. in wiNona County, w~lls were

sa~pled that terminated in the Jordan sandstone. AlthougH the number of wells

sa~pled in the Prairie dU Chien iimestohe was tdo smail, to ,how statistitally

significant relationships; there may be a sli~ht dlffereht. in water quality

bet"ecn the limestone and sanostbhe; eveh though they are hjl~raulitalty
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connected. Wells cased into the limestone had slightly higher pesticide

concentrations than wells cased into the sandstone.

In Olmsted County, soil conditions varied from one well site to another.

The only well that contained pesticides in more than one sample was located

in an area containing many nearby sinkholes and very sha110~ soil. This

particular well was 83 feet deep and terminated in the Galena portion of

the upper carbonate aquifer. The other well in which a pesticide was detected

was located nearby an~ was only 50 feet deep, but contained atrazine in

only one of the three samples collected. The two wells that did not contain

pesticides were located in areas that typically have a layer of loamy glacial

till between the soil and the limestone bedrock.

Dakota and Mower Counties each had one well in which atrazine was detected.

The Mower County detection was unusual in that the well was 150 feet deep

and located in a region of deep, loamy soils. In Dakota County, one shallow

sand point well in a heavily irrigated area contained atrazine in two samples.

Wells ~n Dakota County that were finished in the Prairie du Chien-Jordan

aquifer did not contain detectable concentrations of pesticides.

All but two wells in the southeast contained measurable nitrate-nitrogen

concentrations, with seven of the 21 wells exceeding the drinking water

standard of 10 mg/1. Nitrate-nitrogen concentrations fluctuated in some

wells and remained relatively constant in others.

Nitrate-nitrogen was detected in all but one well in which pesticides

were found. Nitrate-nitrogen concentration and pesticide concentration were

not directly correlated. However, at higher nitrate-nitrogen concentrations.

the number of detections of atrazine and other pesticides increased (Figure 8).

The average nitrate-nitrogen concentration of samples without pesticides was

6.2 mg/l compared to an average nitrate-nitrogen concentration of 12.9 mg/l

for those samples with detectable concentrations of pesticides.
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Central Minnesota

The central Mipnesotf region included a ~1~~ geographic ~rea with diverse

soil, agronomic .and climatic cpnajtions. Th~ majority pf h'~11s sampled

1n centr~l Minnesota ~er~ in ~n~onfined, s~rfici~l san~ ~nd ~ravel aquif~rs

associat~d with outW.sh plai~s. The outW.lh pl~ins, form~d .S • result

of depris deppsitio~ from the meltw~ter ltr••ms of st.tion.ry glaciers,

are cpmmonly associat~~ ~ith ~o~rse-texturep, w~ll-drained soil~ with ~

low ~ater holding capacity. Th~~e soil~ tend to b~ lpamy s~np$ or sa~~y

loams with low organic matter conten~ 4nd low clay content. Soil $eries

representative of outwash regions incl~de H~pb~rd, E~terville, Menahga,

and Sioux. The subsoil is usually compOled of l.nd and gravel.

Shallow. unconfined aquifers typically ~xhibit a high hydraulic conduc

tivity and are a readily avail~ble sour~e pf wat~r. W~ter tables are commonlY

less than 30 feet beneath the spil surf.ce.

Agriculture is the princip~l land us~ in ~~ntr~l Mtpnesota. Corn and

s~ybeans are grown on approximat~ly 3~ ~n~ ?? per~ent of the crop acreage,

respectively. Small grain ~nd hay a~~punt for the ma.jority of the remaining

acreage. Crops such as potatpes pr sug.r beetl .re grown on small. but

locally concentrated, acr~~ae. Jrrig~tion is cqmmon in ~entr~l Minnesota

and accounts for the majority of the estim.teg 300,000 to 500.000 irrigated

acres in the State.

Commonly used herbicides ~re atr~lfn~, ~l~chlor. ~etQl~chlor, 2,4-0,

dica"ba. metribuzi~. ang trinur.Jin. lnsecticiq~s sUi'h .4s terpufos, fo~ofos

and carbofuran are used b¥ lome grOWers for cprn roptwpnn control. ~ldicarb

'.

(

is used to a limited extent on same potato •• re~ge.

are applied to sweet corn, potatoes, and ~~g~r b~ets.
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applied by ground sprayers at planting or by aerial application after the

crop development.

A total of 54 wells were sampled at 45 sites in central Minnesota.

At nine of the sites, t\vO wells were located immediately adjacent to each

other but at different depths in the aquifer. These adjacent sites are

discussed in detail in the following section, though data presented in this

section includes information and results from both wells at these nine sites.

Table 8 summarizes information from central Minnesota wells.

The 54 wells included 45 water table observation wells, six drinking

water wells, and three irrigation wells. The median depth of observation

wells and potable wells was 23 feet with a range of 7 to 60 feet. The majority

of wells were 11 to 30 feet deep. (Figure 9). The median water table depth

of the observation wells (water table measurements were not available for

drinking water or irrigation wells) was 12 feet with a range of 2 to 42 feet.

The majority of the water table levels, taken as a mean over the duration

of the study, were between 6 and 15 feet beneath the surface (Figure 9).

Five herbicides, one insecticide and one wood preservative were detected

in central Minnesota wells (Table 9). Pesticides were present in 34 of

the 54 wells sampled and at 31 of the 45 sites. Most pesticide detections

were less than 1 ~g/l (Table 9) and most samples contained only one pesticide.

The most frequently detected pesticide was atrazine, which accounted

for 78 percent of the total pesticide detections. Atrazine was detected

at 29 of the 45 sampling sites and in 30 of the 54 wells sampled in central

Minnesota. The median atrazine concentration was 0.32 ~g/l and most detections

were less than 1 ~g/l (Figure 10.). Atrazine concentrations greater than

3 ~g/l were measured in all samples collected from three wells. The highest

concentrations measured in the survey for atrazine and alachlor, 42.4 and
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2.?1 ~g/ll respectively, wer~ ~ete~ted ip ~ sing1e ~~~ple frpm ~ central

Hinnesota well. A sampl!=t cqllected frp!I1 the S~\ll~ ~~ll fp~r ItIpnths ht~r

contained ~trazine ~nd al~~h19r ~t 9.1 and O.l~ ~9/11 resp~~tiv~ly.

Generally. a~r~zine d~mpn~tra~ed p~r~isten~, 9nce it w~~ found. Of

the 29 wells in whi~h ~tr~zln~ wa~ 9~t~ct~~. 15 ~,lls ,ont~ine~ ~~r~zine

in three or more of the four ~~mples taken from e.'h welL 00'••Ir.~ine

was detected in the central Nione~ot. wells, )~ Per,ent of the time the

detection would b~ confirme~ 1n th~ ~e~t sa~ple. Only 5 per~~nt of th~

initial detections were not confirmed in the s4~sequent sample put were

detected in a later sample.

Alachlor was the ~ecpnp most fr~quently det~~ted pesticide in t~e c~ntr~l.

Minnesota region. It was ~ete~teq in sev~n sa~ples collected from six ~~lls.

Unly one I'/ell had alachlor present in cpn~eqo!tive samples. In sh of the

seven saQples in whiGh al~chlor Was ~e~~c~~~~ ~~r~zine was also detected.

In the six wells in which both ~l~cnlQr ~n~ at.r~~ine ~ere found. four of

the I'/ells demonstrated a co~tinued ~tralln~ pr~~~nc~ ~itho~t a continued

alachlor presence.

Aldicarb was detectep in tw~ opsery~~io" wells ~gja~ent to irrigated

potato fields. One well was t~elve feet de~p ~ith the water table at 0 feet.

Tne first three samples from this well ha~ lev~ls of 9.P, 30.0 and 19.0 ~9/I,

followed by a fourth s~mpl~ ip whj~h nq ~Idic~rp, w.~ ~ete~ted. Four different

pesticides were detected in t~is w~ll ~~ri~~ t~e cour~e pf ~h~ survey.

The other well in which .1dic.rP, ~,~ ~eteC\ed W'~ 43 feet d.ep pnd scre.ned

at 2U feet. Aldic~rb was detec\ed twice at ,p~centration~ qf P.5 and 0.7 ~9/1.

Pesticides other thqn ~tra~jn~ r~p~~te4 j~ QnJr ~7 p~rc~nt Qf th~ $ub~e~

quent samples. Netribuzjn, cyanazine ,nd pentachlorophenol ~ld not r~pent

in any ~lell. Alachlor repeated once in one of \he seven wells in whith

(



it was detected. Simazine and aldicarb repeated in the wells in which they

were found. The well with simazine and the well with three aldicarb detections

(the fourth sample contained pentachlorophenol) were the only two wells

in which a non-atrazine pesticide was detected on all four sampling occasions.

Wells in which pesticides were detected were examined with regard to

well depth, water table depth and depth of the well beneath the water table.

Well depth was related to pesticide detections in that the majority of detections

occurred in w~ls less than 30 feet deep (Figure 11). Also, eight of the

ten wells that contained a pesticide on all four sampling occasions were

less than the median depth of 22 feet. A correlation was not observed between

pesticide occurrence and water table depth or well depth beneath the water

table. In areas with coarse-textured subsoil, relatively minor differences

in the depth to the water table should have little impact on the capability

of a pesticide to move to the groundwater. While the depth of the well

beneath the ~Jater table would be expected to have significant effects on the

detection and concentration of pesticides in groundwater, those differences

were not noted in this portion of the study.

Analysis of the nitrate-nitrogen concentrations with respect to well

depth, water table depth and depth of the screen beneath the water table

did not indicate any relationships. Sixteen wells contained no detectable

levels of nitrate-nitrogen. An approximately equal distribution of wells

with concentrations of nitrate-nitrogen at less than 1 mg/l, 1 to 10 mg/l

and greater than 10 mg/l was observed. The lack of a direct relationship

between nitrate and well characteristics indicates the site-specific nature

of nitrate contamination in shallow, unconfined aquifers. Evidently a number

of factors are involved in the distribution of nitrate within. shallow uncon

fined aquifers.
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Atrazine concentrations were not related to nitrate-nitrogen concentra-

tions in central Minnesota wells. Figure 6 illustrates the lack of a linear

relationship between detectable concentrations of nitrate-nitrogen an~ atraz1ne.

Pesticide presence was related to nitrate-nitrogen concentratfon. Pesti

cides were more likely to be found at higher nitrate-nitrogen concentrations

(Fig~re l2). However. nitrate-nitrog~n was not ~lways a good indicator

of pesticides. since pesticides were present in some wells where nitrate-

nitrogen was not present. Conversely, pesticides were not present in some

wells where nitrate-nitrogen concentrations were high.

Tne presence of an elevated or high nitrate-nitrogen concentration

at a point in an aquifer indic~tes that the point is impacted by a nitrogen

source. This nitrogen source mayor may not be related to a pesticide source.

Tnerefore, the presence of nitrate only indicates the potential for a pesticide

to be present providing the pesticide is also capable of utilizing the same

pathway as the nitrate.

The methodology employed in this survey was not sufficient to determine

the interactions of the complex sets of factors that affect nitrate and

pesticide mQvement to groundwater.

Adjacent Observation Wells

Two adjacent observation wells located within two feet of each other

were sampled at nine sites in central Minnesota. These wells were screened

at different depths in unconfined sand and gravel aquifers. Simultaneous

sampling of adjacent wells permitted the examination of vertical differences

ill the aquifer with regard to pesticide and n\trate~nitrogen occurrence-

and concentration.

Vertical differences in nitrate-nitrogen cQncentret1Dns we,., t)bgn'~lf

by flyette (1984) in unconfined ~urfic;41 4quifers. Myette concluded III!l
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nitrate-nitrogen concentrations were highest near the water table and that

little mixing occurred near the source of nitrate unless the groundwatet'

was disturbed by pumping.

Well logs indicated that subsoil materials ranged from fine sand tu

gravel at all sites; however, two sites contained 5-foot layers of silty

or clayey material. Six of the nine adjacent well sites were located in

proximity to irrigated cropland. The mean depths for the shallow and deep

wells were 17 and 28 feet, respectively. Well screen depth beneath the

water table averaged 6 feet for the shallow wells and 17 feet for deep wells.

Summary information about the sites is contained in Table 10.

The data f~om these sites indicate that significant vertical differences

in pesticide and nitrate-nitrogen presence and concentration occur in uncon

fined, surficial aquifers. The degree of the differences varied from site

to site and emphasized the site-specific nature of aquifer contamination

by pesticides and nitrate. Three general types of situations were observed

at the adjacent observation wells.

The first situation was observed at two of the nine sites where no

pesticides were detected in any samples. However, the shallow wells had

higher nitrate-nitrogen concentrations than did the deeper wells. Average

nitrate-nitrogen concentrations were 7.4 and 1.9 mg/l for the shallow and

deep wells, respectively.

The second situation occurred at four sites. The shallow wells at

these sites contained more pesticides and had greater pesticide concentrations,

more pesticide detections, and higher nitrate-nitrogen concentrations.

The shallow wells averaged 14.5 mg/l nitrate-nitrogen while the deep wells

averaged 1.1 mg/l nitrate-nitrogen. The shallow wells contained pesticides

in eleven of sixteen samples. Atrazine was detected in all four shallow
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wells at average concentrations of 15.0. 0.67. 0.41 arid 0.19 ~gt1. Alochlor

was detected three times in two shallow wells and cyanaz;"e was d.tected

once in a shal1Dw well. Two deep wells contained atrazine 1n on11 two of

sixteen samples at an average cdncentration of 0.14 ~g/l. No other pesticides

were detected.

The remaining three sites had more prevalent pesticide contamination 1n

the deep well. At one site. nitrate-nitrbgen was detected oniy once in the

deep well. while atrazine was ijetected in three of four samples at an average

of 0.15 ~g/l. A second site contained nearly equal nitrate-nitrogen concen

trations of 12.9 and 16.4 mgtl for the sHallow and deep wells. respectively.

but metribuzin was detected only in the deep well in one of the four samples.

At the thlrd site. the deep well contalned atrazlne ln all four samples. The

shallow well at thlS Slte had atrazine in two of three samples. Concentrations

averaged 0.76 ~g/l atrazine and no nitrate·nitrogeri in the shallow well

compared to 0.18 ~g/l atrazine and 24.1 mgtl hitrate-nitrogen in the deep

\Iell.

ThlS data indicates that pesticlde and nitrate-nitrogen occurrence

and concentration in unconfined, surfical aquifers vary with depth. These

vertical differences vary by site and by time of sampliHg.

Tile line Analysis

Many salls in southern and westerH Minnesota have poor natural drainage

characteristics. These soils typically have high organic matter and clay

content which contribute to reduced permeability: To farm these soils

productively. artifical drainage systems~ or tile lines, are often installed.

Tile line effluent under controlled cOhditiohs tan reflect fertiI1". INd

crop management practices and has been used to evaluate h1trate-hlt~b~~~

leaching loss.s (Randall et 01,,1988).
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Five tile lines were sampled from reseat'ch plot areas at three University

of Minnesota Experiment Stations. The tile line systems were installed

at an average depth of 4 feet to facilitate effluent collection from individual

small plots for research purposes. These plots were "wrapped" in plastic

to a depth of 6 feet to prevent lateral movement of water from outside the

plots. No surface inlets were located in the plot areas. Tile lines were

installed in 1976 at Waseca and Lamberton and in 1983 at Morris. Samples

were collected twice from Waseca and once from both Lamberton and Morris

in the spring of 1986. There was no discharge from the tile lines in the

fall of 1986 and in the spring of 1987.

Pesticide use information was obtained for the Waseca and Lamberton

sites for the previous thirteen years (Table 11). The Morris sites had

pesticide use information for the previous three years; however, atrazine

use information was available that indicated the herbicide had been used

in 1966, 1969, 1972 and 1983.

Atrazine was detected in three of the five tile lines sampled. No

other pesticides were detected. Detection of atrazine in the tile lines

was associated with atrazine use. Atrazine was present in the Waseca tile

lines at concentrations of 0.59 and 0.80 ~g/l in samples obtained on April 0

and at concentrations of 0.94 and 0.98 ~g/l in samples collected on June 8.

Atrazine was used in 10 of the last 13 years at Waseca and in each of the

last eight years. At the Morris sites, atrazine was detected in one tile

line at a concentration of 0.23 ~g/l. It should be noted, however, that

atrazine was used in 1983 which also was the year of tile line installation.

Subsurface contamination by surface soil containing atrazine residue may

be the source of atrazine in the tile line effluent.
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Several other pesticides were used at each site. thOugh none were

detected in the tile ~jnes. Alachlor. cyanazine. carbofuran and terbufos

were used at all s~tes to varying degrees. Overall. alachlor was the most

frequently used herbicide {twelve of thirteen years at Waseca)i however.

it was not detected in the tile line effluent.

Soil characteristics related to poor naturaT drainage, 5uth as high

clay and organic matter content, also are important factors in pesticide

adsorption and degradation. These factors interact with the chemical

characteristics of various pesticides differentially and may provide a partial

explanation for the nondetection of pesticides, other than atrazine, in

the tile lines.
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METHODS: MDH PESTICIDE SURVEY

We 11 Se1ec t i on

Wells serving public water supplies (PWS) were selected for sampling

by the MDH in order to address public exposure to pesticides in drinking

waters! Public water supplies are defined as sy~tems which provide piped

water for human consumption to at least 25 persons or 15 service connections

for 60 days or more of the year. Public water supplies serving year-round

residents include municipal systems, mobile home park systems, and apartment

complexes. Other PWS, which serve transient populations, include office

buildings, factories, schools, churches, restaurants, service stations, resorts

and campgrounds. A total of 400 PWS wells, including 224 municipal wells,

were selected for sampling in 77 counties.

Wells were generally selected for sampling based on their apparent suscep

tibility to pesticide contamination. A well was assumed to be susceptible

if pesticides were used in the area and the well/well site was characterized

by one or more of the following: 1) karst topography; 2) surficial sand

and gravel aquifers overlain by coarse-textured soils; 3) shallow depth to

bedrock (less than 50 feet); 4) known water quality problems, particularly

high or fluctuating nitrates; 5) proximity to facilities which handle bulk

quantities of pesticides; and 6) proximity to irrigated cropland. Wells

regarded as most susceptible to pesticide contamination were located in the

karst region in southeastern Minnesota and in the surficial sand and gravel

aquifer areas in central and southwestern Minnesota. Most sampled wells

were located in these sensitive areas.

Some wells were selected outside of the most sensitive areas in order

to provide areal coverage of the State's agricultural regions and diverse

cropping practices. Many of these wells were regarded as less susceptible
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to pesticide contamination. Few wells were sample~ in northe~stern Minnesota

due to the limited agricultural activity in the area.

More than half of th~ ~~lls were selectep prior ~o initiatior of sa~pling.

These wells wer~ selecte~ based on recommendations proVid~~ by ~DH district

offices, city ~nd county healt~ department~, t~e Minn~sota Poll~~i~n Control

Agency, M1nn~spt~ Geological Survey, Agricultur41 ~~tension Service and ~thers.

Soils and geological ~~ps. ~ell recpr~s and historical ~ater R~.lity d~ta

were ~lso used in the site selection proc~ss.

The remainder of t~e wells irlcludep in t~~ s~rvey were select~d in the

field as th~ survey progressed. The$~ sit~s ~ere c~9s~n to in~lud~ ge9gr~phic

areas not adequately ~overed in the i~itial ~~ll s~l~ction and to provjd~

additional data on aquifers of particular int~r~st, i.e., the karst formations, .

and surficial sand and gravel aquifers.

Sample Collection

Timing. Four hundred initial and 125 follow-up samples for pesticide

and nitrate analyses were coll~cted from the selected wells between May 1986

and June 1987 (Figure 13). Most initjal and follow-up samples were collected

durin9 the 1986 growin9 season (~Iay throu9h Octol>er) and during the spring

of 1987 (April through June). A few samples were collected during each of

the intervenin9 months (November )986 thro~gh March 1987). Sampling was

scheduled such that all areas ~n~er studr ~er~ visj~ep s~veral times during

the survey. Timely collection of th~se sampleS ~as .chj~ved with the assis

tance of MDH field staff.

Due to fundin9 limitations. a follqwcup s.~ple ~as "ql!~ct~~ frp~ pnly

those wells in which pesticjdes ~ere detected in ~he iqltj.l samPle. Fo))ow·~p

up samples were also collected from seyeral wells wher~ initi.) s.mpl~ r~sulls

we,.e inconclusive. The time ehpsed P~twe.n cR1J~.ctjor qf jnjtf~l Rn.d
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follow-up samples ranged from two weeks to several months, depending on the

time required for laboratory analyses, travel distances, availability of

the well for sampling, and other factors.

Site descriptions and well data were compiled for each sampled well

and recorded on specially prepared survey forms (Figure 14). Maps indicating

well location, land use, and observed pesticide sources were prepared in

the field. Information on well construction and hydrogeology was obtained

for most wells from well owners, well logs, MDH records or other resources.

Pesticide use practices in the vicinity of the wells were determined through

interviews with local farmers, pesticide dealers, and/or commercial appli

cators at 153 of the 400 well sites.

Sampling Protocol. Samples were collected from a point on the water

supply system as near as possible to the well and prior to any treatment,

if possible. Water samples were obtained after evacuation of two to three

casing volumes of water or after operation of the well pump for 10-15 minutes.

The sample tap was flushed and samples were collected in I-liter, amber glass

bottles with Teflon-lined caps. Separate bottles were used to collect samples

for chlorinated acid herbicides and for base/neutral extractable pesticides.

Samples for aldicarb analysis were collected from 13 wells in identical bottles

and sent to the MDA laboratory for analysis. A sample for nitrate-nitrogen

analysis was collected from each well in a 125-ml polypropylene bottle.

All samples were immediately packed in ice and returned to the laboratory

as soon as possible, usually within 72 hours.

Laboratory Analysis

All samples, except those for aldicarb analysis, were analyzed at the

MDH laboratory in Minneapolis. Samples were stored at 4°C prior to extraction.

Samples were usually extracted within seven days of collection, and analyzed
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within 21 and 40 days of collection for base/neutral and acid extracted pesti-

cides. respectively. {
Base/Neutral Pesticides. Base/neutral pesticide samples were extracted

at a neutral pH with 15 percent (by volume) methylene chloride in hexane

and analyzed by gas chromatography. Analysis for five base/neutral pesti

cides was performed using a Varian Vista 6000 gas chromatograph. Extracts

for these analytes were run simultaneously through OB-5 and SPB-35 capillary

columns connected to a Varian Thermiontc Specific Detector, which was specific

for nitrogen and phosphorous. Analysis for the remaining 17 base/neutral

pesticides was performed using a Tracor Model 570 gas chromatograph. Extracts

for these analytes were run simultaneously through OB-5 and DB-WAX capillary

columns connected to Ni-63 electron capture detectors. In both procedures,

the second column was used to confirm the presence of compounds detected

with the first column.

Chlorinated Acid Herbicides. Samples to be analyzed for chlorinated

acid herbicides were acidified in the laboratory and then extracted with

methylene chloride. The resulting extract of chlorinated acids, acid esters

and salt was hydrolyzed with potassium hydroxide, extracted with methylene

chloride and concentrated. The acids were converted to pentafluorobenzyl

esters by derivatization with pentafluordbenzyl bromide and calcium carbonate.

Isooctane was added and the sample was concentrated for injection. Identi·

fication of the esters was made by gas chromatographic separation using a

Hewlett-Packard Model 5880A gas chromatograph. Each sample was run simul-

taneously through OB-1701 and OB-5 capillary columns connected to Ni-63

electron capture detectors. The second column was used to c6nfirm the

presence of compounas detected with the first column.

I
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Nitrate-Nitrogen. Nitrate-nitrite nitrogen was determined using a

Technicon Auto Analyzer II, with a copper-cadmium reductor column, to

measure absorbency following color development with sulfanilamide and N-1

napthylethylenediamine dihydrochloride. The method reporting limit was

0.4 ~g/l. Nitrite concentrations are usually negligible in groundwater samples

and the results are therefore presented as nitrate-nitrogen for purposes of

this report.

Quality Control. The following standard quality assurance/quality ~ontrol

practices were used. Method blanks were analyzed daily to safeguard against

contamination of glassware and/or reagents. Laboratory spiked samples were

analyzed with each sample batch to monitor method performance for all com

pounds. Each sample analyzed for base/neutral pesticides was also spiked

with methoxychlor to monitor extraction efficiency.

Field blanks accompanied most samples and were extracted and analyzed

with the samples. Spikes and duplicates were each collected and analyzed

with approximately ten percent of the samples to monitor analytical accuracy

and precision, respectively. The following average percent spike recoveries

(and standard deviations) were obtained for the compounds most frequently

detected in the survey field samples: atrazine t 92.7 (8.5); alachlor t 102.9

(32.0); and 2t 4-D t 84.7 (19.8). The spike concentrations were 0.26 ~g/l

for atrazine; 0.10 and 0.20 ~g/l for alachlor; and 0.19 t 0.78 and 3.18 ~g/l

for 2,4-D.

Reporting Results. Well owners were notified in writing of analytical

results. Four wells in which pesticide c0ncentrations exceeded RALs established

in January 1988 are scheduled for resampling in spring 1988. Well owners are

being notified that final recommendations on water use will be based on the

outcome of the 1988 sampling. In wells with a nitrate-nitrogen concentration
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exceeding ~pe drin~in~ ~~t~r st~nd~rd (10 ~~/11. ~he MPH advjsed that water

not be consumed by i~f~nts ~nder six months of aQe.

A brp~PHre Pn p~sticides in ~roundwater !fr~sh~.ter fp~ndation, 19~61

"as sent to all oWners of ~~l1s in which pesticides ~ere d~t~~t~d' A procpure

providing information on ~~ter quality ~nd proper ~ell COnStrHc~jon and ]pcation

(MOH, 1983) w.s sept to all non~Q~~nity p~s we11 Q~ners wrer~ nitrate-nitrogen

concentratjons exceeded l.P m~/l.

(
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RESULTS AND DISCUSSION: MDH PESTICIDE SURVEY

Pesticides were detected in 114 (28.5 percent) of 400 sampled wells.

Pesticides were detected in wells in 48 counties spanning most of the study

area, but were most commonly found in southwestern, southeastern, and central

Minnesota (Figure 15). Few occurrences of pesticides in well water were

observed in northwestern and south central Minnesota.

A total of 12 different pesticides, all of which were herbicides, were

detected in the survey (Table 12). Atrazine was the most commonly detected

compound and was found in 107 wells. Atrazine was detected in initial samples

in every month except February 1987, when only three initial samples were

collected. Alachlor and 2,4-0, the next most frequently occurring pesticides,

were found in eight and seven of the sampled wells, respectively. Nine other

herbicides were each detected in three or fewer wells. None of the insecti

cides or fungicides included in the survey were detected.

A single pesticide was observed in 100 of the 114 contaminated wells.

Atrazine was the only pesticide observed in 94 of these wells. Six other

wells had one of four pesticides (propachlor, 2,4-0, picloram, or alachlor)

as the sole contaminant.

Multiple pesticides were detected in 14 wells. A total of 11 different

pesticides was detected in the 14 wells, with atrazine being detected in

13 of these wells.

Observed pesticide concentrations were usually low. Atrazine concen

trations were less than 0.10 ~g/l in 69 of the 107 wells with atrazine results

above the detection limits, and exceeded 1.0 ~g/l in only seven wells. The

highest concentrations of atrazine were found in the three areas where pesti

cides were most commonly detected: the southwest, the southeast, and central

Minnesota.
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At the time the field Work aHd latioratory ahaiyses were com~leted. No

cdntaminaNts exceeded the RAls iN use at that time. However. four weiis

had cohtaminaNts at'jevels exteediH~ the new RALs e~tsblisked in January i98a.

In tHree wells. atra,iNe coHtehtratioNs exteoded tHe RAl, 3.d pg/l, in both

the in'itia] ah'd follow-up §Oinp'les, IH a fdUrtN wed. a single sample contained

foUr pesticides whdse combined conceNtratidHi ext••ded the recommeNded liMit

for drinking water cOhtainiNg ~ultjpie pestitides.

Measurable concentrations of the initiaily ;dehtified pesticide occurred

in 65,57. and 50 percent of the fojlow-up samples for atrazine, 2.4-0. and

alachior, respectively. Positive folrdw~Ups ~ere also observed for dicamba.

picloram. MCPA, and metribuzin, ~oijdw-up sam~jes were below detection limits

for the five other pesticides detected in initial s~mpl;ng.

Pesticide occurrence in follow-up saffl~les is dependent on several factors.

including time elapsed oetween sampling events, p~stic~de mobility. pesticide

persistence. rainfall. and the rates df grdUHdwater movement ih the vicihity

of the well. Because each well was s~mpled o~iy once or twice. an assessment

of changes in pesticide occurrence and tont~ntration over time could not

be made in this survey.

Aquifer Analysis

Pesticide results were evaiuat~d b~sed oN w~11 tOhstructi&N ahd source

aquifer. Well construction i~formatlon was b6iafHed from several sources

including well ow.ers/operators; MO~ records. welf fogs a.d soiis a~d geblo~ical

maps. aased on this information. it was determi~~d t~ai 282 weljs were completed

in unconsolidated aquifets. 92 Welts were Cdmpleted iH sedimeNtaty &edrock.

and eight weTls were compieted in igneous or metam6tphic be~rock. tHe aqUifer(s)

supplying' the temaini/lg' 18 weifs tould /lot &. d·~terml'lI'ed. PestltidH wer~

not detected in any Of tMse re \V~1l's.
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Unconsolidated Aquifers. Two hundred eighty-two wells which terminated

in unconsolidated glacial, alluvial, or lacustrine deposits were included

in this classification. Twelve different pesticides were detected in a total

of 79 of these wells. Atrazine was detected in 74 wells. Ten of the 14 wells

with multiple contaminants were completed in unconsolidated formations.

Aquifers in unconsolidated formations can be grouped into two broad

categories: 1) surficial, unconfined aquifers, which are generally viewed

as more susceptible to contamination from the land surface; and 2) buried,

confined aquifers, which are isolated from the land surface by an impervious

layer, such as clay, and are generally regarded as less susceptible to contami

nation. However, information on well construction was usually not sufficient

to permit a distinction between wells completed in surficial, unconfined

aquifers and wells completed in buried, confined aquifers. Therefore, well

casing depth was evaluated as a potential index of well vulnerability to

pesticide contamination.

Casing depth was available for 179 wells finished in unconsolidated

formations. Pesticides were found in 46 of these wells. The median casing

depth for contaminated wells, 48 feet, was 24 feet shallower than the median

casing depth for wells in which pesticide was not detected (Table 13). Pesti

cides were detected in wells cased as deep as 233 feet. Wells in which pesti

cide was detected in both the initial and follow-up samples tended to have

shallower casings than wells with only a single pesticide occurrence.

The relationship between casing depth and pesticide occurrence is further

illustrated in Figures 16 and 17. Pesticide occurrence was most common in

wells with the shallowest casing depths and declined as depth increased.

Forty-three percent of wells cased less than 50 feet deep were contaminated

at least once, while only 18 percent of the wells deeper than 50 feet were

contaminated.
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Atrazine concentrations also declined as depth increased (Figure 18).

The median concentration was 0.12 ~g/l for wells cased less than 50 feet

deep and 0.04 pg/l for wells cased to 50 feet deep or more.

The influence of casihg depth on vulnerability of a well may be reduced

under certain conditions. Wells with inadequate grout or damaged casing

may allow water from very shallow depths to ehter the well without percolating

through the unconsolidated materials for the entire depth of the casing.

In this survey. there was no means by which to evaluate the integrity of

the ,well grout or casing.

Sedimentary Bedrock Aquifers. Ninety-two sampled wells obtained water

from sedimentary bedrock formations. Fifty-six of these wells were located

in nine southeastern counties which comprise most of the karst region in

Minnesota (Dakota. Dodge. Fillmore, Goodhue; Houston. Mower, Olmsted, Wabasha.

and Winona Counties). Pesticides were detected in 32 sedimentary bedrock

wells. including 24 wells in the nine southeastern counties. Atrazine was

detected in 30 wells at concentrations ranging from 0.02 to 5.5 ~g/l. Alachlor

was detected in three wells and picloram. propachlor, and dicamba were each

detected in one well. Two wells had a single contaminant other than atrazine

and four wells had multiple contaminants.

Casing depth was available for 73 of the 92 wells completed in sedimentary

bedrock. Pesticide occurrence in sedimeniary bedrock wells did not appear

to be related to casing depth. Pesticides were detected throughout most

of the range of sampled casing depths (Table 14). Casing depth may be a

poor indicator of water quality for several reasons. Wells with damaged

casing or inadequate grouting may be drawing water from de~ths much shallower

than the casing depth. In addition. w~ll records and other geologic tl'lfor

mation indicated that most sampled wells were cased into the first bt>drOtk
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encountered in drilling or into formations which were hydraulically connected

to overlying bedrock. Under these conditions, there may be little impediment

to downward migration of pesticides other than the overlying unconsolidated

materials. IIFiltration ll of percolating ~'Jater will be determined, at least

in part, by the thickness of this unconsolidated mantle, i.e., depth to bed

rock.

Results did suggest a relationship between pesticide occurrence and

depth to bedrock (Figure 19). Pesticides were detected in 41 percent of

the wells encountering the first bedrock at depths less than 100 feet, but

in only ten percent of the wells encountering the first bedrock at depths

greater than or equal to 100 feet. Pesticide occurrence did not appear to

be influenced by depth to bedrock when that depth was less than 100 feet.

Pesticide occurrence in specific bedrock formations is presented in

Table 15. Formations are listed with the youngest formation at the top of

the table and the oldest formations at the bottom. In the upper carbonate

formations (Cedar Valley through Galena), pesticides were detected in 46 percent

of the wells with depth to bedrock less than 100 feet, but were not detected

in any of the ten wells with depth to bedrock equal to or greater than 100 feet.

In the lower carbonate (Prairie du Chien) and adjoining sandstone formations

(St. Peter and Jordan), pesticides were detected in 48 percent of the wells

with depth to bedrock less than 100 feet. Pesticide was detected in one

of four wells in these formations which had depths to bedrock greater than

100 feet. Pesticides were detected in only two of 17 wells completed in

older cambrian and precambrian formations and were not detected in any of

the four wells completed in Cretaceous formations.

Igneous and Metamorphic Bedrock Aguifers. Eight of the sampled wells

were completed in igneous or metamorphic bedrock aquifers. Six wells were
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in the Sioux quartzite in south central and southwestern Minnt.ota, one waR

a granite well in Morrison County, and one was a granite well in the M~h~e'bt8

River Valley in Chippewa County. Atrazine. the only pesticide detected,

was found in two Sioux quartzite wells in Pipestone County and the granite

well in the Minnesota River Valley.

The three contaminated wells occurred where depth to bedrock was less

than 35 feet. Depth to bedrock was greater than.or equal to 3S fe~t for

the five clean wells. While only a few wells were sampled. the otcurr.hce

of contamination where ijepth to bedrock is shallow is consistent with findings

in sedimentary bedrock wells.

Pestici~e Sburces

Pesticides in groundwater were assumed to come from two possible sources:

1) diffuse. or non-point. sources, resulting from land application of pesti

cides; and 2) point sources. such as pestitide mixing. rinsing. disposal, or

storage sites or backsiphonage incidents. All sampled wells were located in

agricultural areas and most wells were within uhe quarter mile of crops which

typically receive pesticide applications. Therefore, potential non-point

pesticide sources existed in the vitinity bf essentially all sampled wells.

At most well sites. however, pesticid~ use information was not sufficient

to allow examination of th~ natu!'e of the relationship between normal pesticide

use and well water contamination.

Many sampled wells were located in proximity td potential point sources

of pesticide contamination, such as bulk pesticide storage and handling facilities.

Fifty-seven wells were located withih one quarter mil~ of identified pbtentta1

point sources. including nine wells within 100 f~et of ~otentill point sou~te~.

Pesticides were detected in five of these nine wells and In 17 of ~e w~11i

located between 100 feet ari~ one quarter mile from • pot~nt1~1 poiMt IUU~~t

,....
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Six of 14 wells with multiple contaminants and five of seven wells with atrazine

concentrations greater than 1.0 ~g/l were located within one quarter mile

of potential pesticide point sources.

Several factors must be considered when interpreting these results.

First, all the wells located near pesticide point sources were also close

to nonpoint sources. It was not possible in this study to isolate a single

pesticide source for any sample in which pesticides were detected. Second,

many sampled wells may also have been located near unidentified point sources.

These wells need to be included to provide a complete analysis of point source

data. Finally, the implied link between pesticide point sources and well

water contamination could not be substantiated without detailed investigations

of the potential point sources, which were beyond the scope of this survey.

Nitrate-Nitrogen and Pesticides

Samples collected at 395 sites were analyzed for nitrate-nitrogen.

Nitrate-nitrogen was detected above the reporting limit, 0.4 mg/l, in 187 wells

(47.3 percent), and exceeded the drinking water standard, 10 mg/l, in 28 wells

(7.1 percent) (Figure 20). The maximum nitrate-nitrogen concentration was

36 mg/l. Nitrate-nitrogen concentrations exceeded 10 mg/l in 11 wells in

the central sand plains, 9 wells in the southwest, and 3 wells in the south

east.

Nitrate-nitrogen analyses were conducted primarily to determine if there

was a relationship between nitrate-nitrogen and pesticide occurrence in ground

water. If such a relationship existed, the relatively inexpensive nitrate

nitrogen analysis could be used as a surrogate for the expensive pesticide

analyses.

A clear relationship between pesticide and nitrate occurrence was not

observed in this survey. Only 82 of 187 wells (43.3 percent) with detectable
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nitrate also contained detectable concentrations of pesticide (Table 16).

Pesticides were detected in 32 wells in which nitrate was not detected~ indi

cating that nitrate cannot be used as a reliable indicator of pesticide

occurrence.

Survey results did indicate that pesticides occurred more frequently

in wells with higher nitrate·nitrogen concentratioris. Pesticides were found

in 60.7 percent of wells with nitrate-nitrogen concentrations greater than

10 mg/l. compared to a 17.4 percent pesticide occurrence in wells with nitrate

nitrogen detected at less than 1.0 mgtl.

Nitrate data were also examined to see if there was a relationship between

nitrate-nitrogen concentration and pesticide concentration. The scatter

of the data in Figure 21 shows no apparent relationship between pesticide

and nitrate-nitrogen concentration.

The lack of a clear relationship between pesticide and nitrate occurrence

in well water may be due. in part. to the respective sources of these products.

While pesticides and nitrates may both occur in groundwater as a result of

land-applied treatments. nitrates may also come from many other sources unrelated

to pesticides. such as septic systems, animal feedlots or barnyards.

\
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COMMON DISCUSSION

These surveys were intended to provide baseline information on the occur

rence and extent of agricultural pesticide contamination in groundwater and

drinking water in Minnesota. Although the full extent of pesticide contami

nation is unknown, the results of these surveys indicate that several pesti

cides are present in groundwater, especially in hydrogeologically sensitive

areas of the State.

Combined pesticide results taken from both surveys are presented in

Table 17. One or more pesticides were detected in 165 (33 percent) of the

500 wells sampled. Pesticides were observed more frequently in observation

and private drinking water wells than in public drinking water wells. This

difference is most likely attributable to the shallower depths of many of

the observation and private drinking water wells and to their closer proxi

mity to fields receiving pesticide applications.

Fifteen pesticides, including thirteen herbicides, one insecticide and

one wood preservative, were detected in the surveys. Atrazine, the most

commonly detected pesticide in each survey, \vas·found in 154 (31 percent)

of the 500 wells sampled and in over 90 percent of the wells which tested

positive for pesticides. Alachlor, the next most commonly occurring compouna

in each survey, was found in 17 wells. Each of the remaining thirteen pesti

cides was detected in seven or fewer wells.

Although the percentage of wells with detectable levels of pesticides

was relatively high, the concentrations detected were usually low. Eighty

four percent of all pesticide occurrences were at concentrations less than

1.0 ~g/l. Levels exceeding the RALs were observed in samples'collected from

ten wells, including four public drinking water wells and one private drinking

water vlell.
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At the 10~1 concentra t ions typ ica lly observed in these surveys, the pub1ic

health concerns focus on potential chroni~ health effects. Chronic toxicity

information for many pesticides is limited. AlthoUgh this body of information

has improved significantly in retent years, it is difficult to associate

specific health effects with exposure to low levels of pesticides ih drinking

water.

Pesticides were detected in wells in 51 counties, but were most commonly

found in wells completed in tHe ~arst formations in southeastern Minnesota.

the shallo\~, outwash sand and grave1 aquifers 1n central Minnesota and the

shallow. alluvial sand and gravel aquifers in southwestern Minnesota. Few

pes tic i de occurrences were observed in north\<Ies tern "and south centra 1 Mi nhesota.

The widespread occurrente of pesticides, primarily atrazine, at low

concentrations in certain areas indicates that groundwater contamination

may result from normal pesticide use as well as from spills, leaks, back

siphonages and other point sources.

While pesticides were observed more ftequent1y in wells in certain areas

of the State. the potential for cont~mination in a specific well is determined

by a complex set of factors, including the contaminant source. chemical proper

ties, local groundwater vUlnerability, local agricultural practices and well

construction. These filctors vary considerably from area to area and from

well to well.

The baseline information generated in these surveys has significantly

expanded our knowledge of pesticide contamination in Minnesota groundwater

and drinking water. Nevertheless; it is important to recognize the limitations

of the surveys. A limited number uf wells and pesticides were studied during

a relatively short time frame under unusual precipitatioN conditions. As

a result, these surveys do not provide a comprehensive statewide aS5essm~ht

of the extent of groundwater contamination by pesticides.
-1/8-
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RECOMMENDATIONS

The occurrence of certain pesticides in groundwater, the unknown human

health implications resulting from exposure to low levels of pesticides in

drinking water, and the many unresolved questions related to the movement and

fate of pesticides in the environment raise issues which need to be addressed.

These issues have been the subject of considerable agency and legislative

attention. The MDA is in the process of implementing the 1987 Pesticide

Control Law which significantly broadened the Department's duties and responsi~

bilities regarding pesticides and included requirements to address pesticide

impacts on water quality. The MDH Safe Drinking Water initiative before

the 1988 legislative session includes a request to fund ongoing monitoring

of public water supplies for pesticides, and a request for support of an

expanded groundwater program will be included in the next biennial budget

request. The Environmental Quality Board's Water Resources Committee is

currently working on a pesticide and nutrient management strategy aimed at

protecting the State's groundwater and surface water. Efforts such as these

must be continued and additional information must be gathered in order to

develop programs and policies which adequately protect water resources and

public health.

On the basis of these surveys and a broader range of concerns about

pesticides, we offer the following recommendations:

Monitoring

1. Pesticide monitoring programs or activities should be developed I

which include:

• statewide ambient groundwater and surface water sampling to establish

baselines and trends;
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• public water system sampling to assess public exposure to pesticides

in drinking water;

• intensive area-specific and pesticide-specific studies to further

define pesticide occurrence. extent and trends in hydrogeologically

sensitive areas of the State;

• sampling near spill sites and bulk pesticide storage and handling

facilities to assess the impacts of those activities on water quality;

• selected private well sampling near known or suspected contamination

sites; and

• selected private well sampling based on representative conditions l

such as source aquifer, soils l hydrogeologic characteristics, well

construction and pesticide use.

2. Public and private laboratory analytical capabilities need to be

developed for additional pesticides and pesticide breakdown products and

more public and private laboratory capacity is needed to accommodate larger

numbers of samples. A laboratory certification program should be developed

to ensure accurate, reproducible pesticide results from public and private

laboratories.

3. Interagency agreements and technical work groups should be established

to ensure coordinated planning and implementation of pesticide monitoring

programs. Standard data collection and management protocols should be estab~

lished.

4. A statistically designed pesticide use survey, capable of determining

use and trends at the county or subcounty level, should be conducted on an

annual basis.
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Research

1. Research is needed to determine pesticide and soil characteristics

which affect leaching, adsorption and persistence in Minnesota.

2. Research is needed to determine pesticide degradation pathways and

breakdown products in Minnesota's soils and waters.

3. Applied research should be conducted to develop management practices

which reduce pesticide leaching.

4. Risk assessment efforts should be expanded so that new health effects

and exposure information can be evaluated and appropriate health advisories

issued.

Education and Information

1. Information should be made available to pesticide applicators and

dealers which addresses pesticide handling, mixing and storage near wells.

2. Educational programs and information related to pesticide products

and their use should be expanded to include health and environmental components.

3. Groundwater vulnerability mapping should be conducted at the State

and local level. County geologic and hydrologic mapping needs to be accelerated.

Regulation

1. Pesticide regulatory and enforcement activities should be increased

to address major point sources of pesticide contamination in groundwater

and drinking water.

2. Private and commercial applicator training programs should be approved

for applicator certification only if they include an acceptable groundwater

component.

3. The water well program should be expanded to ensure that new wells

are properly sited, constructed and maintained, thereby reducing the potential
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fOI' pesticide contamination. Abandoned wells should be properly sealed to

eliminate potential routes of pesticide movement between and within aquifers.

4. A State pesticide regUlatory management plan. including procedures

for modifying pesticide use. should be developed. Provisions of the plan

would be implemented when specific situations require controls to prevent

further degradation of groundwater quality.
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FIGURE 1

SURFICIAL SAND AND GRAVEL AQUIFERS
AND KARST AQUIFERS IN MINNESOTA
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Modified from H. W. Anderson, In Adolphson, D. G., J. F. Ruhl, and R. J. Wolf,
1981. Designation of Principal Water-Supply Aquifers in Minnesota. U.S.
Geological Survey Water-Resources Investigations 81-51, 24 p.
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FIGURE 2

SOIL MOISTURE. NOVEMBER I. 1985
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FIGURE 3

HYDROLOGIC YEAR PRECIPITATION
OCTOBER 1985-SEPTEMBER 1986

DEPARTURE FROM 1951-80 NORMALS, INCHES
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FIGURE 4

HYDROLOGIC YEAR PRECIPITATION
OCTOBER 1986-JUNE 19B7

DEPARTURE FROM 1951-80 NORMALS. INCHES
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FIGURE 5
OCCURRENCE OF PESTICIDES

MDA SURVEY
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AtRAiINE CONCENTIlAtloN vs. NitRATE 66f.1ceNtR'ATloN
ObSERVAtiON AND PRIVAtE WElls
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FIGURE 7

DISTRIBUTION OF ATRAZINE CONCENTRATIONS
PRIVATE WELLS IN SOUTHEAST MINNESOTA

15...----------------------,
(MDA SURVEY)

10
enzo
B
~
Q
u.o
ex:w
I:D 5
:::E
;:)
z

o
.05-.10 .11-.30 .31-.50 .51-1.0 1.01-2.02.01-3.0 >3.0

ATRAZINE CONCENTRATION, ug/I

- 59-



\

FIGURE 8

ATRAZINE OCClJl'lRSNCE VS. N03·N OONcENTRATION
PRIVATE WELLS IN SOUTHEAST MINNESOTA
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FIGURE 9

DISTRIBUTION OF WATER TABLE AND WELL DEPTHS
CENTRAL MINNESOTA
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FIGURE 10

DISTRIBUTION OF ATRAZINE CONCENTRATIONS
WELLS IN CENTRAL MINNESOTA
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FIGURE 11

FREQUENCY OF PESTICIDE OCCURRENCE VS. WELL DEPTHS
CENTRAL MINNESOTA
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FIGURE 12

PESTICIDE OCCURRE/'IcE VS. AVERAGE N03·N CONCENTRATION
WELLS IN CENTRAL MI/'INESOTA
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FIGURE 13

SAMPLING DISTRIBUTION BY MONTH
PUBLIC WELLS
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FIGURE 14
GROUNDWATER MONITORING GENERAL INVENTORY FORM
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FIGURE 15
OCCURRENCE OF PESTICIDES
PUBLIC WELLS, NOH SURVEY
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FIGURE 16

PESTICIDE QCCI,lR_IlENC,E V~. CASI~G QEPTH
PUBLIC WELLS IN UNCONSOLIDATED AQUIFERS
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FIGURE 17

PESTICIDE OCCURRENCE VS. CASING DEPTH
PUBLIC WELLS IN UNCONSOLIDATED AQUIFERS
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FlGUIlE 18

ATRAZINE CONCENTRATI()N 'IS. CASING DEptH
PUBLIC WELLS IN UNCON$OLIOATEb Al)Utf'IFl$
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fiGURE 19

PESTICIDE OCCURRENCE VS. DEPTH TO BEDROCK
PUBLIC WELLS IN SEDIMENTARY BEDROCK AQUIFERS
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FIGURE 21

ATRAZINE CONCENTRATION VS. NITRATE CONCENTRATION
PUBLIC WELLS
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BN:

ACID:
N-M:

*.

Base neutral extraction with electron capture and nitrogen-phosphorus
detection
Chlorinated acid herbicide procedure
N-methylcarbamate pesticide procedure
No response with electron capture detection
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TABLE 2

PESTICIDE ANALYTES
PUBLIC WELLS, MDH SURVEY

Rec~nded
Analytical Reporting Allowable lfmit

Pesticide Ilethad Limit (~g/1) ~

Herbicides

A!achlor BN-ECD 0.05 6.
Atrazine BN·NPD 0.01 3.
Butylate· BN-NPD 0.01 50.
Chloramben ACID 0.05 105.
Cyanazine BN-ECD 0.5 g.
Oiallate BN-ECD 0.12 10.
Dicamba ACID 0.04 9.
EPTC' BN-NPD 0.01 35.
l inuren BN-ECD 0.4 44.
MCPA ACID 0.05 3.6
Metolachlor BN-EeD 0.13 10.
Metribuzin BN-ECD 0.02 175.
Picloram ACID 0.04 490.
Propachlor BN-ECD 0.2 92.
Simazine IlN-EeD 0.3 35.
Triflural in BN-ECD 0.03 2.
2.4-0 ACID 0.04 70.
2,4.5-T ACID 0.04 21.
2.4.5-TP ACID 0.05 10.

,
\

Insecticides

Aldicarb MDA 0.5 9.
Carbaryl· BN-NPD 0.05 700.
Carbofuran* BN-NPD 0.05 36.
Ch lorpyri fos BN-EeD 0.05 21.
Dimethoate BN-ECD 0.2 140.
Disulfaten BN-EeD 0.45 0.3
Fonofos BN-ECD 0.03 14.
Methyl Parathion BN-EeD 0.02 2.
Phorate BN-ECD 0.10 0.7
Terbufos BN-ECD 0.2 D.1B

Fungicide

PCNB BN-ECD 0.02 49.

BN-ECD:
BN-NPD:

ACID:
MDA:

••

Base neutral extraction with electron capture detection
Base neutral extraction with nitrogen-phosphorus detection
Chlorinated acid herbicide procedure
Analysis performed for MDH by MDA
Confirmatory analytical method not available until September 12, 19S6
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TABLE 3

OCCURRENCE OF PESTICIDES
MDA SURVEY

Pesticide

Atrazine

Alachlor

Metribuzin

Cyanazine

Simazine

Dicamba

Aldicarb

Pentachlorophenol

Wells with
Detections·

47

8

4

3

1

1

2

3

Samples with
Detections

112

9

4

3

4

4

5

3

Median
(lJg/lt

0.38

0.37

0.41

0.22

1.40

0.66

9.0

0.58

Range
(iJg/1)

0.01-42.4

0.16- 2.81

0.12- 0.78

0.18- 2.90

0.49- 2.58

0.53- 0.86

0.50-30.6

0.42- 0.64

*One or more pesticides were detected in 51 (51%) of 100 sampled wells.
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TABLE 4

\

Cbuntles (weiis):

Soil s:

General Description:

Pesticides Used:

Crops:

lIell Depth:

water Table:

Fargo, Hegne, Roiliss, valier; and Beardon

Int~Hse small grain.agricu!ture on poorly orained,
nig~ clay ano organic matt~r soils

2,4-0, MCPA, tri.1Iat.; br~oiynil and triflutalin

smail grAiH, soyBeaHs, and SUgar beets

MediaH 2j ft,j ~.Hg~ iO-4J ft.

,
\

Pesticides bet~cted: Nbn~

,.
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TABLE 5

SUMMARY OF WELL-SITE INFORMATION
FROM SOUTHWESTERN AND SOUTH CENTRAL MINNESOTA

MDA SURVEY

Counties (wells):

GeOlOrphic Regions:
(wells)

Soil s:

General Description:

Pesticides Used:

Crops:

Well Depth:

Water Table:

Big Stone (1), Brown (1), Chippewa (2), Cottonwood (1),
Murray (1), Pipestone (2), Redwood (3), Rock (1),
Swift (3), and Watonwan (2)

Appleton-Clontarf Outwash Plain (6), Blue Earth Till
Plain (6), Minnesota Outwash Plain (1), Southwestern
Coteau (4)

Maddock, Esterville, Darfur, Estelline, and Barnes

Intensive corn and soybean dryland farming on loamy-textured,
high organic matter soils; some local regions of irrigated
corn production

Trifluralin, 2,4-0, cyanazine, alachlor and dicamba

Corn and soybeans

Median 19.0 ft.; Range 8-45 ft.

Median 10.0 ft.; Range 5-20 ft.

Pesticides Detected: Atrazine, pentachlorophenol
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Soils:

Pesticides Used:

Crops:

~4nnon Y411ey P~twls~ (~), Hi,.;s,lpp; Y'lJey QU~wlf~ (~),
H4nmony Pl.jnv;~w Vpl.nds (JQ), Cl.remo~n~-Lyl~ Pl.Jns ('1'
Rocn.ster prift PI.;n (I), Re4 Wing,LaCrescent upl.nds (~

Mt. (Irro1)" Port ~yron, pstrlnder, Kasson, Hubb4rd

\

Pesticides Detected: Atr4~ine, .1Ithl.r, qiC4mPi, cYln4~ine

\



TABLE 7

OCCURRENCE OF PESTICIDES
SOUTHEASTERN MINNESOTA

MDA SURVEY

Pesticide
Name

Atrazine

Alachlor

Cyanazine

Dicamba

Wells with
Detections

13

2

1

1

Saq>les with
Detections

35

2

1

4

-81-

Median
{",gIl).

0.32

0.21

0.18

0.67

Range
{lJg/1}

0.05-7.18

0.19-0.23

N.A.

0.53-0.86



TABL~ B

S~RY OF WELL-S'T~ 'NFO~TION fR9M C~"TRAL M'NNESOTA
~stlRY£Y

\

Countjes (wells):

GeOMOrphic Regions~

(... l1s)

Soils:

Becker (2). Dougl~s (1)1 Hubb~rd (4). Wadena (2),
penton (3), Horr;Jon (3 • Gr~nt (I), Isantf (f)t
Klndfyohi 2). Popa ($). Ste~"n. (5) Meeklr 11,
Sherburne f'2), Steven. (2), Todd (11. Otter afl (4)

Anoka S~nd Plain (~), Ale~andrfl Horafne Comple~ (I),
Belgrade-Glenwood Outwash Plain (13), Big Stone
Mora;ne (1) Crow WinS Outwash Plain (5). Detroit Lakes
OutW~Sh PlaIn (I), Hl.,ls.lpp; Outwash Plafn (13). Osakis
Till Plain (2). Park Rapids-Staples Outwash PlaIn (12).
St. Croi~ Hora;ne (1)

Hubbard, Esterville. Dorset. Sioux

•
General Description: Corn, soybean and potato production on coarse-textured

!ow.org~nic matter Salls frequently associated with
lrrl gabon

.,\

Pesticides Used:

Crops:

well Depth:

Water Table:

Atrazine, al~chlpr, tr1flur~lin, metol~chlor, 2.4-0.
dicampa. aldicarb, terbufo6, carbaryl. metribuzin,
cyanaJ ine

Corn. sOYbean$, potatoes, small grains

Medi~n 22.9 ft.; Range 7-60 ft.

Median 11.9 ft.; Ringe 2-42 ft.



TABLE 9

OCCURRENCE OF PESTICIDES
CENTRAL MINNESOTA

MDA SURVEY

Pesticide

Atrazi ne

Alachlor

Aldicarb

Metribuzin

Simazine

Pentachlorophenol

Cyanazine

Wells with
Detections

30

6

2

4

1

2

1

SaJlples with
Detections

74

7

5

4

4

2

1

-83-

Median
(lJg/1)

0.38

0.39

9.0

0.41

1.40

0.53

0.22

Range
_(lJg/1)

0.01-42.4

0.16- 2.81

0.50-30.6

0.12- 0.78

0.49- 2.58

0.42- 0.64

N.A.



General Description:

Shallow Well Depth:

Deep Nell Depth:

S~erh~rn. (4). &l.arns (2). Is"" .. nt1 (1)., and
d"j 'h'i (1)' II, '.' -

~~n" ro . ,•

Coarse-textured SQils and subsoils. often w.ith
irri9alion nearpy' ,

Mean 28.0 ft., ~ange 22-37 ft.

';

(

Shallow Nater Table Qep~~: ~.an S.~ ft.; ~an~e ~-9 ft.

Deep Nater Table Depth:



TABLE 11

SOIL TYPE AND FREQUENCY OF PESTICIDE USE
TILE LINE SAMPLING SITES

MDA PESTICIDE SURVEY

Site Tile Pesticide Use
location Line Soil Type (years)**

Morris 1 Nutley clay A1ach1or (2)
Cyanazine (2)
EPTC (1)
MCPA (1)*
Terbufos (1)
Carbofuran (1)*

Morris 2 Nutley clay A1ach1or (3)
Hammer1y loam Cyanazine (3)
Barnes loam Glyphosate (1)*

MCPA (1)*
Terbufos (1)
Carbofuran (1)

Lamberton 1 Webster loam Alachlor (5)
Cyanazine (9)
EPTC (3)
Propachlor (4)
Ca rbofuran (8) *
Terbufos (5)

Waseca 1 Webster clay loam Alachlor (12 )
Atrazine (10)
Cyanazine (2)
Dicamba (1)*
Propachlor (1)
Ca rbofuran (8) *
Isofenphos (1)*
Terbufos (4)

Waseca 2 Webster clay loam Same as Waseca No. 1
plus 2,4-0 (1)*

*N-methylcarbamate and acid herbicide analysis not conducted.
**Pesticide use information for 3, 13, and 13 years for Morris, Lamberton and

Waseca, respectively.
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IIel 15 w1t~ S....,I.$ with lIedl.~ Ring.
P.stlcid• o.tect!ons, ~~Ctlon$ ~ ---OWlL. .

<, •••

Atrazine 107 177 0.06 0.01-9.70

Alachlor 8 14 0.44 0.07-4.03

2,4-0 7 12 0.22 O.OI-PQ

Oicamba 3 6 0.10 0.0~-0.21

Pic 1oram 3 5 0.16 0.08-0.63

MCPA 2 4 0.26 0.13-2.20

Metribuzin 2 3 0.23 0.10-1.05

Metolachlor 2 2 p.42 0.30-0.55

Propachlor 2 2 0.35 0.20-0.50

Cyanazine ! I O.~O N.A.

EPTC I I 0·33 N.A.

2,4,5-T I Q.21 N.A.

'One or more pesticides were d~~ec~e~ jry 114 (28.5~) of 4PP ~!~pl.~ w~11s .

.' '.



TABLE 13

EFFECT OF CASING DEPTH ON PESTICIDE OCCURRENCE
PUBLIC WELLS IN UNCONSOLIDATED AQUIFERS

HDH SURVEY

Result

Number
of

Wells
Casing Depth (ft.)

Median Range

Pesticide
Not Detected

Pesticide
Detected

133

46

72

48

16-380

6-233

TABLE 14

EFFECT OF CASING DEPTH ON PESTICIDE OCCURRENCE
PUBLIC WELLS IN SEDIMENTARY BEDROCK

MDH SURVEY

Results

Number
of

Wells
Casing Depth (~f~t.~) ___

Median Range

Pesticide
Not Detected

Pesticide
Detected

48

25

-87-

160

185

52-528

40-455



T~~~~ l~

P~STIClp'E ~~~~"~~ 1ft ~~~~fTEP ~EPI~"T~QY REP~~ fp~tl~S ?

,~~,~ Wf~~s! ~ ~~~V~T

"g- 9f ~11~ wj~~ q~p~h ~~ Flt'~ R~~r9c~:,
~Hl!! H, 119q ft.

P&.VjFj~! . ff~~1F1~i~ d P~!~~~ P'Vl1d
Fpnna~lpn~ "f .~~ 'tt d,.~*. 9. I!!lkF ~ .. ~" .

q, Ie t.
.. " -

CretiJceous Q ! 9 ~

Cedar ValleY (OCVA) 5 3 0 P

OCVA or OMDG p 2 0 q

Maquoketa-Dubuque-Galena , 2 0 7
(OMOG)

Oecorah-Plattevj)le-Glen~oo~ q ! 0 0

St, Peter (OSTP) •
I 0 0 0 ,

,

OSTP or OP~C p I 0 I
•

Prairie du Chien (OPOC) ~ ~ 0 0,

OPOC or CJDN 5 ~ 0 0

Jordan (CJON) ~ ,~ I 2

Older Cambrian I ? I
and Precambrian

,

·Well casing te.rminates in ~~e in~icpt.e~ ,be,qroF~ f,o.r"!Hlpn, ~pme ~~11, otl!!
exten~ j~to deep~r fonm.~jpp~.

. :.,

"



TABLE 16

RELATIONSHIP BETWEEN PESTICIDE OCCURRENCE
AND NITRATE-NITROGEN CONCENTRATION

PUBLIC WELLS, MDH SURVEY

No. of Wells with N03-N Concentration (mg/l):
<0.4 ~0.4, <1.0 ~1.0, ~1O.0 >10.0

Pesticide
Not Detected

Pesticide
Detected

Total

Percent
with Pesticides
Detected

176

32

208

15.4

24

10

34

29.4

-89-

71

54

125

43.2

11

17

28

60.7



TA~~E 17

~tYRijf"t~ Qf P.~$TltIPES
All lJ~l§

~ ~Q ~ ~BY~TS ,,

Pe$~ifid@'
NJlh llU~ tID1 ~llt~e'UOp5·

Atr.~in. 154 P·12 Q.QI-42.40

Al.chior I~ g,39 p.01- 4.03

2,4-.0 7 0.22 .0.01- pO

MetriPUfin ~ 0.32 0.1.0- '.05

Pi q/ll~4 4 0.17 0.05- 0.86

Cyanaz i ne 4 0. 51 o.1~- 2.90

Picloram 3 0.16 0.08- 0.63

Pentachlorophenol 3 0.58 0.42- 0.~4

Metolachlor 2 0.42 0.30- 0.55 •
\

Propachlor ~ 0.35 0.20- 0.50

MCPA ~ O. 2~ 0.13- 2.20

Aldicarb ~ 9.0 0.50-30.60

Simazine 1 1,40 Q.49- 2.58

2.4.5-T I 0.21 N.A.

(PTC I 0·33 N.A.
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APPENDIX

Herbicides

Alachlor (Lasso) - a widely used, pre-elrlergence herbicide used to control
annual grasses and broadleaf weeds in soybeans and corn. Registered for
use in 1969.

Atrazine (Aatrex) - a widely used, pre-emergence herbicide used to control
weeds in corn. Registered for use in 1963.

Butylate (Sutan) - a widely used, pre-plant herbicide applied to control
grassy weeds in cor~. Registered for use in 1967.

Chloramben (Amiben) - a widely used, pre-emergence herbicide used to control
weeds in soybeans. Registered for use in 1960.

Cyanazine (Bladex) - a widely used, pre- and post-emergence herbicide used
for control of annual grasses and broadleaf weeds in corn. Registered for
use in 1971. Restricted use classification.

Oiallate (Avadex) - a pre-emergence herbicide used in corn, soybeans and
sugar beets. Registered for use in 1963. Restricted use classification.

Oicamba (Banvel) - a widely used post-elilergence herbicide used to control
weeds in corn and small grains and to control brush and vines in non-crop
areas. Registered for use in 1967.

2.4-0 or (2.4-dichlorophenoxy)acetic acid - a widely used post-emergence
herbicide used to control broadleaf weeds in corn, small grains, rangeland,
pastures and lawns. Registered for use in 1948.

EPTC or S-ethyl dipropylthiocarbamate (Eptam or Eradicane) - a widely used,
selective herbicide used to control annual and perennial grasses in corn
and potatoes. Registered for use in 1969.

linuron (Lorox) - a widely used herbicide used for weed control in corn
and soybeans. Registered for use in 1966. Restricted use classification.

MCPA or (4-chloro-o-tolyoxy)acetic acid (Agroxone) - a widely used, post
emergence herbicide used to control annual and perennial broadleaf weeds
in small grains, grassland and non-crop areas. Registered for use in 1952.

Metolachlor (Bicep or Dual) - a widely used, pre-plant and pre-emergence
herbicide used in corn and soybeans. Registered for use in 1976.

Metribuzin (Lexone or Sencor) - a widely used, broad spectrum herbicide
used to control grassy and broadleaf weeds in soybeans. Registered for
use in 1973. Restricted use classification.

Picloram (Tordon) - a broad spectrum herbicide used to control broadleaf
and woody plants in rangelands, pastures, and rights-of-way. Registered
for use in 1963. Restricted use classification.
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Propachlor (Bexton or Ram~od) - a widely usedl prl.em.~g.nci h'rbicide .s.d
to control grasses and broadleaf ~e'ds in corn. R.glst.~~d tor USe in t985.

SIMazine (Princep) - a pre-e~rg!nce herbicid~ used to cont~ol grasses ahd
broadieaf weeds in cotn. Regi;ter~d for use in 1~51.

2.4.5-t or j2.4;5-iHchloNipIii;Hdxy)acedc tHd • a poit.em.~g.heil H~rBidd'
used to control weeds arid wdod plahts on iridUstri.l sites Ind rangeland.
All uses have been canceiled.

2.4.5-TP or 2-(2;4.5-tricHjorophend'ijptoprl~Hleacid (Sll~.xj • In herbIcIde
for weed ahd brush control. All uses have been cancelled.

Trifluralin (Treflan) - a widely us!d. p·re-emet"en.ce herbicide Used to control
annual grasses and broadleaf Weeds in soybeahs." Registered fot ule ih 1963.

Insecticides

Aldicarb (Temik) - a pesticide applied to soil dr plants to control iriseet!,
mites or nematodes. Registered for Use in 197U. Restricted use clas!i-
fi ca t i on.

Aldlcarb Sulfone - a breakdown prodUct of aldicarb.

Aldicarb Sulfoxide - a breakdown product of aldicarb.

Carbaryl (Sevin) - a widely Used, broad spectrUm insetticide used on more
than 1,000 different crops. trees, bushes arid shrUbs; Registered for use
in 1958.

Carbofuran (Furadan) - a.widely used, broad spectrum pesticfde used to control
insects. nematodes and mites in co~h. Registered for use in 1969. Restricted
use classification.

3-0H Carbofuran - a breakdown product of carbofUrah.

Cnlorpyrffos (Lorsbah, Du~sban or kfllmaster ti) - a wfdely used, soil insecti
cide used to control cb~h rbbtwo~s ahd cUtwbrm~ in co~n. Re9istered for
use fn 1965. Restricted use of killmaster Ii.

Dimethoate (CY90n) - a systemic lhs~cticfdelat~riclijo used to control a
wide variety of insects and mites in ,farm bUjldlhds. corn, soybeans ahd
vegetables. Registered for use in 1963. All dU~t formulatioHi tancelled.

Disulfoton (Di~yston) - a systemic insetticide/4tariclde used to control
many species of.insetts and mites. Registered for use in 1958. Restricted
use classification.

FonbfoS (Oyfo~ate) - a wideiy used. prli'eiMrgo/id f/illbt1cld•. USed to cohtr91
corn rootworm, wfreworms, and cutworms. Re!ii~ter.d for Die in 1961. Restricteu
use classification.

~ ,. I ,...

'.

,,

,



Methyl Parathion (Metron) - a pesticide used for control of various insects.
Registered for use in 1954. Restricted use classification.

Phorate (Thimet) - a widely used t soil and systemic insecticide used to
control a wide range of insects in corn t soybeans and other crops. Registered
for use in 1959. Restricted use classification.

Phosphamidon (Dimecron) - a systemic insecticide used against sucking insects
and aphids in a variety of crops. Restricted use classification.

Terbufos (Counter) - a widely used t pre-emergence pesticide used to control
rootworms t insects and nematodes in corn. Registered for use in 1974.
Restricted use classification.

Fungicides

PCP or Pentachlorophenol - a wood preservative used to protect for fungus
decay and termite attack. Cancelled for non-wood uses. All other uses
restricted.

PCNB or Pentachloronitrobenzene - a soil fungicide and seed dressing agent
used for a variety of specialty crops and lawns. Registered for use in
1954.
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EXECUTIVE SUMMARY

Introduction

The purpose of this project was to design and demonstrate a method of
assessing relative susceptibility to ground water contamination in
Minnesota using previously pUblished physical resource data. The
determination of ground water contamination susceptibility will be in map
form and should be useful in targeting State regulatory, monitoring,
planning, preventative, and pUblic information efforts in those areas
determined to be most critical.

Background Information

The parameters that control ground water susceptibility to contamination
are quite varied and overlapping and include: soil media, topographY.
depth to water, aquifer media, vadose zone materials, net recharge,
hydraulic conductivity of aquifer, hydraulic gradient. distance to nearest
drinking water supply, depth to bedrock, unsaturated zone permeability and
thickness, saturated zone permeability and thickness, and net
precipitation. The systems that have been developed using some of the
aforementioned factors are generally designed for site specific
application to known contamination sites and are not useful for a
statewide assessment.

The parameters chosen for this project (aquifer materials, recharge
potential, soil materials, and vadose zone materials) are those which are
readily derived using several published maps. The aquifer materials map
was created by combining the Quaternary ~drogeology Map with a modified
version of the Bedrock ~drogeolo9Y Map of Minnesota. The recharge
potential map is a simplification of the ~drologic Groups of Minnesota
Soil Atlas data. The Minnesota Soil Atlas was also the source of
information for the so11 materials map. The soih data were created by
combining two data sets, rooting zone and substratum, into a generalized
soil materials map. Vadose zone materials are those which are unsaturated
and located just below the soil horizon and above the aqUifer materials.
The vadose zone materials map was derived from three existing maps:
Quaternary Geology Map, a modified version of the Bedrock ~drogeology

Map, and the Depth to Bedrock map, which indicates where the vadose zone
is thin or absent.

Discussion

The preliminary map of susceptibility to ground water contamination
delineates a variety of susceptible regions located across the State. The
areas of highest ground water contamination susceptibility, as well as
those designated as lowest, appear to be in general agreement with the
experience of Minnesota ground water professionals.

In general, areas of highest ground water contamination susceptibility are
those typically composed of:

ii



-aquifer material: sand and gravel, sandstone, karstic limestone
-recharge potential: moderate to high
-soil materials: generally sandy soils
-vadose zone materials: sand and gravel, sandstone, and karstic

1imestone

The areas of lowest ground water contamination susceptibility are those
which are composed of:

-aquifer materials: low yielding aquifer materials (nonaquifer on
map)

-recharge potential: very low to low
-soil materials: clay to loam
-vadose zone materials: silt to clay loam or clay

The areas of the State which have received high ratings are those which
are dominated by sand and gravel aquifers (predominantly in central,
north-central, and east-central Minnesota) and those areas in the
southeastern corner of the State which have karstic bedrock near the
surface.

Future modifications, if funding is available, may include the refinement
of the assessment methodology through the addition of data and new
components. These components may include depth to water/thickness of the
vadose zone, potential sources of contamination, and other cultural or
demographic impacts.
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INTRODUCTION

Purpose and Scope

The purpose of this project was to design and implement a method of
assessing relative ground water contamination susceptibility in Minnesota
using published and previously compiled data. The input data. all of
which is in map form. is limited to certain representative
physical/hydrogeologic characteristics of the State. The product. which
was to be completed in a one year period of time. is a preliminary map
which may be useful in focusing State regulatory, monitoring, planning.
preventative. and public information efforts on those areas which are
found to be most susceptible. Also. local units of government may wish to
use the methodology developed as a gUideline for local studies of ground
water contamination susceptibility. As a by-product, this project has
identified data which is currently unavailable or uncompiled and would be
needed to create a final version of the map; hence it will help focus
future statewide data gathering/compilation efforts.

The assessment of ground water susceptibility to contamination is a main
component of a broader, longer range effort to designate IIpriority Ground
Waters." This proposed effort. as staffing and funds are allocated. will
include modifying and updating the physical/hydrogeologic susceptibility
assessment, adding sources of impacts (potential pollution sources. land
use. etc.), and severity of impacts (water use, population density, etc.).

Literature Review

DRASTIC

Many different hydrogeologic susceptibility rating systems have been
developed over the past several years. With one notable exception,
DRASTIC, all are designed to be used in very site specific settings.
DRASTIC was developed by the National Water Well Association under
contract to the United States Environmental Protection Agency (USEPA.
1985). It is one of the few systems designed to predict hydrogeologic
sensitivity to surface derived contaminants in areas larger than 100
acres. This system is based on major geologic and hydrogeologic
parameters inclUding: depth to water (D), net recharge (R). aquifer media
(A), soil media (5). topography (T). influence of the vadose zone (I), and
hydraulic conductivity of the aquifer in question (C).

Each of the above DRASTIC parameters is weighted and each individual
.factor (within a given parameter) is assigned a rating on a scale of 1 to
10. A map of the area to be rated is developed. for each of the
respective parameters, using available data. A numerical score is
assigned to each different factor on a given parameter map. To obtain the
final DRASTIC rating. all of the factors (within a specific area) are
mUltiplied by their respective parameter weights. The parameters scores
for these areas are then summed to obtain a relative DRASTIC score.

Wisconsin

The State of Wisconsin has developed a system which evaluates ground water
contamination susceptibility, at a statewide scale, using geologic factors
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(Schmidt, 1987), These factors include type of bedrock, depth to water
table. surficial deposits. soil characteristics. and depth to bedrock.
Depth to bedrock is the most critical factor and determines how much
weight is given to each of the remaining factors. For example. if the
depth to bedrock is less than 5 feet the type of bedrock is considered an
important factor and receives a high weight. However, if the depth to
bedrock is greater than 50 feet the water table is assumed to occur above
the top of the bedrock. Consequently. the type of bedrock is not
considered relevant and is given no weight in the scoring.

A final score is calculated by multiplying the factor weight with each
respective factor score and adding the resulting values. High .scores
indicate areas of lower ground water contamination susceptibility.

Illinois

The Illinois State Geological Survey has developed a system for evaluating
contamination potential which may result from land burial of municipal
wastes and surface or near surface disposal of wastes (Berg et al.,
1984). This system is based solely on geologic information which wa~

compiled on stack unit (vertical geologic sequences) maps. representing
unconsolidated and consolidated deposits, of the entire State. The limit
of examination. in terms of depth. was 50 feet. The vertical sequences of
materials were combined into sets of geological sequences. Unique sets
were identified. then described by relating type. texture. and permeability of
materials to depth. thickness, and position within the geologic sequence.
Contamination potential ratings were created by comparing the ability of earth
materials to accept, transmit, restrict, or remove contaminants from waste
effluent.

LeGrand Method

The LeGrand method. developed by Harry LeGrand in 1964 and expanded in
1983. is used for evaluating ground water sensitivity to contamination at
waste sites (LeGrand. 1964; 1983). The numerical rating of a particular
site is developed from point values for distance to nearest water supply.
depth to water table. water table 9radient. and permeability/sorption
characteristics of the materials through which water must pass. Letters
representing a coded site description are used to describe the degree of
confidence in the rating and two additional identifiers are used to
describe miscellaneous site characteristics. For example. 18-3834ABWM
describes a waste site:

-18 = total score

-3 = distance of 150 to 299 meters to the nearest water supply
-8. = depth of 0.5 to 1 meters to the water table.
-3 = water table gradient of less than 2 percent toward the water

supply
-4A = sand with 15 to 30 percent clay
-B = a fair degree of confidence in the estimates of parameter ~alues
-W = water supply in question is a well
-M = mounding of water table beneath a contamination site--common

beneath waste sites where there is liquid input
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Scores range from 0 to 32, with the highest scores indicating that the site
is sensitive to ground water contamination.

New Jersey

The New Jersey Geological Survey has developed a very comprehensive ground
water pollution priority system, which evaluates a pollution site's threat
to ground water quality (Hutchinson and Hoffman, 1983). The first of two
stages examines the physical setting and hydrogeologic characteristics.
These include: distance and direction to the nearest water well, distance
to nearest surface water, background water quality. recharge, unsaturated
zone thickness and permeability, saturated aquifer thickness, saturated
zone permeability, hydraulic gradient, depth to bedrock. and population
served by endangered aquifer(s). The second stage evaluates waste
characteristics: length of time the source has existed, diversity of
highly toxic chemicals and known or suspected carcinogens, toxicity,
radioactivity, persistence, compound mobility, hazardous waste quantity,
and total waste quantity (Hutchinson and Hoffman, 1983). Each of these
factors is as<iqned points based on a rating scale (0 to 3 points). These
are summed an:' divided by the total possible score to give an overall site
score. The relative score allows managers to allocate limited resources
to those sites which are thought to have the highest potential danger.

Hazard Ranking System

The Hazard Ranking System (HRS) was developed by the USEPA to evaluate the
relative potential of uncontrolled hazardous substance facilities to cause
health or safety problems, or ecological and environmental damage using
existing data (USEPA, 1985). One of the primary goals of this system is to
apply uniform technical judgement to all potential hazards presented by a
facility relative to other facilities. This system examines the potential
harm caused by contaminants migrating through ground water, surface water,
and air. Ground water migration of contaminants is of primary concern and
includes factors such as: depth to aqUifer, net precipitation,
permeability of geologic materials, distance to nearest well, population
served, and various waste characteristics. Scores for the ground water,
surface water, and air portions of the ranking are added to give the
overall site scores. The scores from sites nationwide are used to
determine which sites should be the highest priorities for further
investigation under the Superfund program.

USEPA Surface Impoundment Assessment

The USEPA Surface Impoundment Assessment was developed to locate surface
impoundments across the country and to evaluate the ground water
contamination potential these facilities present (USEPA, 1983). The
ground water contamination potential is based on unsaturated zone
permeability and thickness~ saturated zone permeability and thickness,
eXistin9 9round water quality~ and contaminant hazard potential rating.
The facl11ties are assigned numerical ratings based on hydrogeologic
factors. These factors are summed to yield priority scores which are
relative to other sites.

3



SELECTION OF COMPONENTS

The number of possible input components in a hydrogeologic susceptibility
assessment is virtually infinite. The site specific and regional
assessments cited previously have included both physical/hydrogeologic and
cultural factors such as: depth to water. distance to known or potential
contamination sites. soil type, land use. population density, topography,
net recharge. hydraulic gradient, aquifer type. vadose zone material.
aquifer material. presence of low permeability units. time of travel
lones, depth to bedrock, average rate of water withdrawal from wells in a
given area, saturated zone thickness, well density. and occurrence of low
pH units.

For the Minnesota project. an interagency work group was formed to identify
which of the many possible factors were the most feasible to use for
statewide mapping. This work group was led by the author and was composed
of representatives from the Minnesota Departments of Health. AgricUlture.
Natural Resources, Transportation; Minnesota Pollution Control Agency.
Metropolitan Council. Minnesota State Planning Agency, Minnesota
Geological Survey, and the United States Geological Survey. The
physical/hydrogeologic and cultural factors used in composing the ground
water contamination susceptibility map were selected using three
criteria: (1) perceived importance of the factor in controlling ground
water movement; (2) availability of data on a statewide basis; and (3) cost of
entering data on a computerized database. The work group concluded, due to
time and funding considerations. to limit the current project solely to
physical/hydrogeologic characteristics. This system will be used as a
foundation on which future data elements, including sources and severity
of impacts. may be added.

Several additional interagency meetings were conducted to decide which
characteristics were most desirable for a statewide assessment. After a
series of exercises to rank the characteristics in order of importance,
the work group determined that the most desired characteristics are: depth
to water. aquifer materials, vadose zone materials, net recharge. and soil
type. However. depth to water could not be included at this time as this
information is contained in tens of thousands of individual well logs and
has not been compiled or mapped.

This project is intended to deal with and apply to all potential
contaminants in a generic sense. The differences and complexities in the
physical/chemical characteristics of both the earth materials and
contaminants are acknowledged; however. it is beyond the scope of a
regional project such as this one to deal with these different contaminant
behaviors. Susceptibility in this project deals solely with the ability
or limitation of the physical resource to inhibit advective
vertical/horizontal movement of contaminants due to its grain size or
texture and structure (i.e .• permeability). Chemical/biological controls
on contaminant movement could be incorporated for various contaminant
types in the future. if desired.

Oigitization

Three existing geologic maps were digitized specifically for this
project: Paleozoic lithostratigraphy of Southeastern Minnesota (Mossler,
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1983), Geologic Map of Minnesota - Depth to Bedrock (Olsen and Mossler.
1982), and Geologic Map of Minnesota - Quaternary Geology (Hobbs and
Goebel. 1982). Digitization is the process whereby data represented on a
given map is converted into a computerized data file. Before the
digitization process begins the major latitude and longitude coordinates
are II matched ll to other maps in the computer file in order to minimi ze the
distortion and maximize the consistency of the computerized product. Each
map unit boundary is electronically scanned and the location of that
boundary is continuously recorded in a computer file. Each portion of the
map is then divided into II gr id cells." In this case the grid cell size
chosen was 40 acres in order to minimize the "blockiness ll of the map. Grid
cell files are organized into rows and columns and each cell is assigned a
class value which represents a characteristic of a particular location.
Each file contains data related to only one characteristic. such as soil
or aquifer material.

Data Limi tati ons

The data limitations for this project were dictated by those of the
published source maps. The first limitation one must consider when using a
map is the map scale. The Quaternary Geology and Hydrogeology Maps. Bedrock
Hydrogeology Map, and Paleozoic Lithostratigraphy of Southeastern Minnesota were
published at 1:500,000 (1 inch ~ 8 miles) and the Depth to Bedrock and the
Minnesota Soils Atlas were published at 1:1,000.000 (1 inch ~ 16 miles) and
1:250.000 (1 inch ~ 4 miles), respectively. None of these maps displays a unit
which is less than one square mile in area. Thus. one can conclude that the
IIresolutionll or accuracy of data depicted on these maps is probably limited to
the minimum size of any map unit shown. Secondly, all of the source maps depict
relatively large map units which are characterized by the predominant material
type. Clearly, a more detailed examination of these broad areas would show that
in many cases they are in fact quite heterogeneous. These variations are not
shown due to either the inability to depict these areas on a large map scale or
the general lack of detailed data. Also. some interpretations shown on the

source maps were either derived from other publications or from data which
have not been field verified. The end result of all this is that
interpretations of published data have been made based on the assumption
that this data is reasonably accurate at the State scale. Since some of
the original sources of information are not well documented there is a
certain degree of uncertainty regarding the accuracy of the data maps.
This uncertainty carries over to the component maps and consequently the
compilation map.

The component and compilation maps created by this project appear to have
a resolution which was determined by the grid cell size (40 acres).
However, the actual resolution of a given map is in fact not determined by
the grid cell size, but is controlled by the density at which data was
collected and hence the scale of the map. For example, a map drawn at a
scale of 1:64,000 (1 inch = 1 mile) can have a resolution eight times
greater than a map at a scale of 1:500.000 (1 inch = 8 miles). The
majority of the source maps used for this project were pUblished at a
scale of 1:500.000. Therefore maps completed as a part of this project
will be useful only for regional appraisals. These maps are not usable
for extrapolation to more localized levels (county or township).
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COMPONENTS

Aquifer Materials

For purposes of this project aquifer materials refers to the aquifer
nearest the land surface and is composed of consolidated or unconsolidated
materials such as sand. gravel. and porous or fractured bedrock which
yield sufficient quantities of water for use. Water in aquifers is
contained within the pore spaces of granular and terrigenous sediments
(e.g., sand and gravel. sandstone) and in fractures and solution openings
of nonterrigenous sediments (e.g .• limestone and dolomite). When a contaminant
reaches the water table or aquifer. the aquifer materials control the rate.
direction. and path length that a contaminant will travel. The direction a
contaminant travels may be partially determined by fractures or solution
openings and the location of low permeability zones. Generally speaking. larger
grain sizes and a higher percentage of solution openings within an aquifer are
indicative of greater permeabilities and an increase in the ground water
contamination susceptibility.

Maps used to construct this component map were: MYdrogeologic Map of
Minnesota - Quaternary Hydrogeology. Hydrogeologic Map of Minnesota 
Bedrock Hydrogeology. and Paleozoic Lithostratigraphy of Southeastern
Minnesota. -The initial step was to modify the hYdrogeology represented on
the east central and southeastern portions of the Bedrock Hydrogeology Map
using the more up-to-date information from the study of Paleozoic
Lithostratigraphy of Southeastern Minnesota. The geologic fonmations
interpreted to be bedrock aquifer confining units were reclassed to be the
stratigraphically lower aquifer units. The surficial and buried drift
aquifers delineated on the Quaternary Hydrogeology Map were given highest
priority in terms of map unit representation. and those areas labeled as
nonaquifer on the Quaternary Hydrogeology Map were classified as the units
found on the modified Bedrock Hydrogeology Hap. Areas labeled as
nonaquifer are those which are Precambrian igneous and metamorphic rocks
which yield sufficient quantities of water on a local basis only. The
modified Bedrock Hydrogeology Map was subsequently combined with the
Quaternary Hydrogeology Map and reclassed to be representative of the
aquifers in Minnesota (Figure 1).

The factors shown on the aquifer materials map are composed of the
following un1ts:

a. Nonaquifer - are most of those rocks shown as Precambrian igneous
and metamorphic on the Bedrock Hydrogeology Map of Minnesota. These
rocks are given a low rating because they serve as an aquifer on a
local basis only and the types of zones from which water is withdrawn
are not well know in areal extent.

b. Shaly Sandstone - is the Cretaceous age aqUifer unit. This aquifer
is often thin and discontinuous in southwestern Minnesota and is
often confined by either shale or glacial till and hence the ground
water contamination susceptibility is interpreted as being low.

c. Metamorphic/Igneous - this factor includes geologic units found in
southwestern and northeastern Minnesota: the Biwabik Iron Formation
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(ironbearing chert), Keweenawan Volcanics (basaltic lava flows).
Sioux Quartzite (orthoquartzite), and Proterozoic Metasedimentary
rocks (thinly bedded argillite, slate, and metagraywacke). The
water in these rocks is usually contained in fractures and therefore
the ground water contamination potential is assumed to be low even
though the extent of the fractures, joints, and solution (and also
the degree of interconnection) features is not known.

d. Bedded Limestone, Sandstone, and Shale - typically thin bedded
rocks comprise the Red River-Winnipeg Formation. Although ground
water from this aquifer yields saline water the ground water
contamination susceptibility is assumed to be low even though the
extent of the fractures, joints, and solution features are not known.

e. Sandstone - generally thick sandstone deposits including the St. Peter
Sandstone, Jordan Sandstone. Franconia-Ironton-Ga1esville Sandstones,
and the Mt. Simon-Hinckley Sandstone. These sandstones usually contain
both intergranular and fracture porosity and hence are placed in the
moderate range.

f. Limestone/Dolomite - consists solely of the western nonkarstic
portions of the Prairie du Chien Group carbonates which are usually
thin to thick bedded limestone and dolomite. The ground water
contamination susceptibility is highly dependent on the degree of
fracturing found in this rock type.

g. Sand and Gravel - a textural description composed of sand and gravel
sized particles which contain various amounts of fine particles. The
ground water contamination potential is primarily dependent on the
percentage of coarse grained particles.

h. Karstic Limestone/Dolomite - a lithified carbonate rock which has
existed under conditions of dissolution so that caverns and fractures
have formed and become interconnected. Included are those areas of
Minnesota where the first aquifer unit is considered to be either the
Cedar Valley Formation. Maquoketa-Dubuque-Ga1ena Formations or the
eastern portion of the Prairie du Chien Group carbonates.

The ratings for the factors found in the aquifer materials are based in
part on DRASTIC and also on the generalized hydraulic conductivity values
found in Kanivetsky and Walton (1979).

Ratings for "Aquifer Media"

FACTOR

Nonaquifer
Shaly Sandstone
Metamorphic/Igneous
Bedded Limestone, Sandstone. and

Shale Sequences
Sandstone
Limestone/Dolomite
Sand and Gravel
Karstic Limestone/Dolomite

RATING

1
3
4

5
6
7
9

10

9



Recharge Potential

The source for virtually all ground water 1s precipitation which infiltrates the 1
ground surface and presumably reaches an aquifer. Recharge potential is the
amount of water which may penetrate the ground surface relative to other areas
of the State. The implication here is that water recharging an aquifer m4Y
transport a contaminant vertically towards and horizontally within an aquifer.
In areas where aqUifers are confined by over and underlying low permeability
units the ground water may in fact be partially protected from any infiltrating
contaminants. For those aquifers which are confined the amount of recharge is a
function of the degree of confinement and also the location of the principal
recharge area. In any case, the recharge water may be the principal media by
which contaminants are dissolved and consequently transported. In theory then,
the amount of recharge is directly proportional to the ground water
contamination potential.

Recharge potential (Figure 2) is the modification of ~drologic soil groups from
the Minnesota Soil Atlas Series. A hydrologic soil group is defined as a group
of soils having the same runoff potential under similar storm and cover
conditions. Properties of bare soils which influence the minimum rate of
infiltration after prolonged wetting are depth to seasonally high water table.
intake rate. slope, permeability after prolonged wetting, and depth to a very
low permeable layer (USDA. 1983). Any influence that ground cover may have is
not taken into consideration.

The infiltration rates of the hydrologic soils group were interpreted to be
directly proportional to recharge potential (areas with high infiltration rates
are equal to high recharge potential, etc.). Where mUltiple hydrologic groups
existed in a given area a conservative estimate was made regarding the
classification.

The factor ratings for recharge potential are based on derived data and
hence are nonquantitative:

Ratings for "Recharge Potential"

(

FACTOR

NO Rating
Very Low

Low
Moderate
High

Soil Materials

RATING

o
1

3
6
9

Generalized soil materials, for purposes of this document. refers to the
uppermost 6 feet of the earth's surface. Soils are thought to be an important
consideration in the assessment of ground water contamination susceptibility
because they may have a significant impact on the amount of water which may
infiltrate the ground and consequently the ability of a contaminant to move
vertically towards the saturated zone or ground water. Generally speaking the
ability of a soil to restrict flow of water is controlled by its texture (i.e .•
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grain size) and the amount of clay present. The general philosophy here is that
smaller grain sizes (and therefore smaller permeabilities) result in a decreased
ground water contamination susceptibility.

The Minnesota Soil Atlas is organized into rooting zone and substratum data
sets. Due to the complexity of these data sets a soil scientist combined~these
data into seven different soil types~ thus simplifying the data somewhat (Figure
3).

The soil material descriptions are listed as follows:

a. Clay - a soil textural classification which is characterized by
o to 40 percent silt~ 0 to 45 percent sand, and 55 to 100 percent clay.
The fact that a clay~ depending on its mineralogy, may shrink or swell
is acknowledged but is not taken into consideration. This type of soil
texture has the lowest rating in terms of ground water contamination
susceptibil ity.

b. Clay loam - a soil textural classification which is characterized
by 15 to 55 percent silt, 27 to 40 percent clay, and 20 to 45 percent
sand. Since this soil has the potential of haVing a fairly high
percentage of clay, and therefore low permeability, it has a low
contamination susceptibility.

c. Silt loam - a soil textural classification characterized by 50 to 85
percent silt, 12 to 27 percent clay, and 0 to 50 percent sand. The
protection provided by this soil is relatively high. However, due to
its typically lower clay content it is rated higher than clay loam.

d. Loam - the textural class having moderate amounts of sand (22 to 52
percent), silt (27 to 50) percent, and clay (5 to 25) percent). The
ground water pollution potential is generally considered to be moderate
because of the clay and silt content.

e. Sandy loam - a soil textural classification characterized by 15 to 20
percent clay, 0 to 50 percent silt, and 45 to 85 percent sand. The
higher percentage of sand is perceived to increase the contamination
suscepti bi 1i ty.

f. Peat - defined as an unconsolidated material consisting largely of
undecomposed, or only slightly decomposed, organic matter accumulated
under conditions of excessive moisture. Although the flow regimes in
peatlands are not well known and its association with ground water
may be somewhat questionable, peat nevertheless receives a high
rating simply because of its proximity to saturated conditions.

g. Sand - a textural classification based partially on grain sizes of
between 0.05 rom (mil1imet@r) and 2 mm diameter mineral or rock
fragments~ clay content of less that 15 percent, and sand size
particles greater than 85 percent.

h. Thin or Absent - for purposes of this stUdy this implies the
absence of soils or soils which are less that 2 feet thick and thus
are ineffective in retarding the vertical flow of contaminants.

13



Again. the factor ratings were based heavily on DRASTIC which uses the
percent clay content as the basis for the ratings:

Ratings for "Generalized Soil Materials"

FACTOR

No Rating
Clay
Clay Loam
Silt Loam
Loam
Sandy loam
Peat
Sand
Thin or Absent

Vadose Zone Materials

RATING

o
2
3
4
5
6
8
9

10

Vadose zone materials refer to that zone above the water table which is
unsaturated. This definition is suitable when applied to all water table
aquifers. However. in cases where a confined aquifer is being evaluated the
vadose zone may be represented by an aquitard even though saturated conditions
may exist above this aquitard. The vadose zone materials control the potential
downward migration of contaminants with respect to the path length, velocity,
and direction. Fracture and solution features may exert a strong influence on
the velocity and direction a contaminant may take, however. where these features
are not present the texture (i.e., permeability) of the material in question is
the important factor.

The component map was constructed by using: Geologic Map of Minnesota 
Quaternary Geology, Geologic Map of Minnesota - Depth to Bedrock, Paleozoic
lithostratigraphy of Southeastern Minnesota, and Geologic Map of Minnesota
-Bedrock Hydrogeology. As in the aquifer materials map, the Bedrock
Hydrogeology Map was modified (inclUding confining units) in east-central and
southeast Minnesota using the Paleozoic lithostratigraphy of Southeastern
Minnesota map.

The respective units from each of the maps were then combined via a 3-way
frequency count which compares the frequency of occurrence of the units in a
specific area. The Quaternary Geologic materials were interpreted to be the
representative vadose zone materials in the majority of the State except: where
the surficial materials were termed thin or absent on the Quaternary Geologic
Map, and i1reas on the Depth to Bedrock map where there are li roore or less
continuous exposures of bedrock. 10 In these areas the vadose zone was assumed to
be the bedrock unit as depicted on the modified Bedrock ~drogeology Map
(Figure 4).

The vadose zone materials are described by either their textural or rock
unit names:

a. Clay - a textural classification Which is characterized by Q to 40
percent silt, a to 45 percent sand. and 55 to 100 percent clay. This

14
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unit is given a low contamination susceptibility rating because of its
high clay content,

b. Clay LOBm - I textural classification which is representative of
Wiscons'irlian age glacial tills. It commonly contains up to 50 percent
clay (liobbs o 1987) and is therefore given a low contamination
susceptibility rating.

c. Precambrian Igneous and Metamorphic - a generic rock unit name used to
describe Precambrian age rocks with dominantly fracture porosity. This
unit receives a low rating because the areal extent and distribution of
the fractures is unknown.

d. Bedrock Aquifer Confining Units = confining units typically composed of
siltstone~ shale. shaly dolomite and sandstone which include:
Decorah-Platteville-Glenwood Formations. St. lawrence/Franconia
Formations 9 and the Eau Claire Siltstone. These are considered to be
aqUitards and therefore are given a relatively low rating.

e. Silt = B xtural class that is composed of 80 percent or more of silt
and less than 12 percent clay with a size range of 0.002 rom to 0.05 rom.
Comtamination potential of this unit is moderate due to the low
percentage of clay and overall grain size.

f. loam - the textural class having moderate amounts of sand (less than 52
percent). silt (27 to 50 percent). and clay (5 to 25 percent). The
ground water contamination susceptibility is higher because of lower

percentages of silt and clay.

g.Shaly Sandstone ~ a consolidated shale rich sandstone with moderate
amounts of intergranular porosity referred to generically as the
Cretaceous Aquifer. The ground water contamination susceptibility is
moderate, however, it may increase with the incidence of fracturing.

h. Othey' Metamorphic!Igneous ." this factor includes a wide variety of
rocks: iron bearing chert, orthoquartzite, basaltic lava flows,
thinly bedded argillite. slate, and metagraywacke. All of these rock
types (Biwabik Iron Formation. Sioux Quartzite, Keweenawan Volcanics,
and Proterozoic Metasedimentary) have significant amounts of fractures,
faul 9 joints and solution channels. The moderate rating is primarily
due to the fractures and faults even though the extent of these features
are not knovm.

i. Sandy Loam <0 a textural classification characterized by 15 to 20 percent
clay, 0 50 percent silt. and 45 to 85 percent sand. The higher
percentage of sand increases the contamination susceptibility.

j. Sandstone - consolidated rock units including the St. Peter Sandstone,
Jordan Sandstone. Ironton-Galesville Sandstone, Mt. Simon-Hinckley
Sandstone. These hydrogeologic units are characterized by fine to
coarse grains of quartz with good intergranular porosity. The high
percentage of clean well sorted sand indicates a high pollution
potent; al .
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k. Sand - an unconsolidated deposit with a textural classification based
on grain size between 0.05 mm and 2 mm with clay content of less than
10 percent. silt less that 15 percent, and sand greater than 85 percent.
The very low percentage of silt and clay and therefore very low
retardation of vertical movement of fluids provide little protection
from contaminants.

1. limestone/Dolomite - consists solely of the western portions of the
Prairie du Chien Group carbonates and typically are comprised of thin
to thick bedded limestone and dolomite. The ground water contamination
susceptibility is highly dependent on the degree of fracturing found
in this rock type.

m. Sand and Gravel - a textural classification consisting of a mixture
of 0.05 mm to 32 mm sized particles. This unconsolidated deposit
consists of minor amounts of silt and clay which depending on the
percentage present may have a profound impact on the ground water
susceptibility rating giyen this unit.

n. Peat - defined as an unconsolidated material consisting largely of
undecomposed or only slightly decomposed organic matter accumulated
under conditions of excessive moisture. Although the flow regime in
peatlands is not well understood and their association with ground
water may be somewhat questionable, peat nevertheless receives a high
rating simply because it indicates that there is no vadose zone present.

o. Karstic limestone/Dolomite - a consolidated rock which has extensive
solution enlarged cavities. channels. and sinkholes. In Minnesota. the
karstic unit includes the eastern portion of the Prairie du Chien Group
carbonates, Cedar Valley Formation, and Maquoketa-Dubuque-Galena
Formations. The ground water contamination susceptibility is considered \
to be very high because the solution features are essentially a direct
conduit to the ground water.

The ratings for each of the factors. based in part on DRASTIC, are:
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Ratings for "Vadose Zone Materials"

FACTOR

No Rati ng
Clay
Clay Loam
Precambriam Igneous and

Metamorphic
Bedrock Aquifer Confining Units
Silt
Loam
Shaly Sandstone
Other Metamorphic/Igneous
Sandy Loam
Sandstone
Sand
Limestone/Dolomite
Sand and Gravel
Peat (No Vadose Zone)
Karstic Limestone/Dolomite

RATING

o
2
3

3
4
4
5
5
5
5
6
6
7
8

10
10
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COMBINATION OF FACTORS

The previously described parameters were combined into a single computer file in
order that relative values could be assigned to each of the unique hydrogeologic
areas of the State. This computer-file is simply a list of 4 and 5 digit
numbers which represent the various combinations of parameters (and their
respective factors). Each of the numbers (ones. tens. hundreds, thousands. and
ten thousands column) is representative of a specific physical characteristic
and its appropriate numerical rating as listed in the previous sections (Note:
the numerals shown in the respective columns are not necessarily their rank
value). The rank values were summed via computer to give a relative total. The
range of actual values (lowest: 6; highest: 37) 1s 31 which was divided by
five to obtain five nearly equal classes (Figure 5). For example, the number
1289 represents:

-ones column - high recharge potential z 9 points
-tens column - sandy soil materials· 9 points
-hundreds column - shaly sandstone aquifer material z 3 points
-thousands column - sand and gravel vadose zone materials z 9 points

The total score for this unique set of characteristics is 30 out of 39 possible
points. In Minnesota well over 1000 unique combinations of physical
characteristics exist (Appendix).

(

Classes

lowest Ground Water Contamination Susceptibility

Highest Ground Water Contamination Susceptibility

Summation of
Respective Ranks

6 - II
12 - 17
IB 23
24 - 29
30 - 37

Figure 5. Ground Water Contamination Susceptibility Rating Scheme
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DISCUSSION

The assessment of ground water contamination susceptibility at the State
scale is complicated and limited by the lack of accessible and already
mapped data and the highly variable hydrogeology of the State. However.
it is possible to depict ground water contamination susceptibility. usinS
an evaluation system at the State scale.

The preliminary map of ground water contamination susceptibility
delineates a variety of susceptible regions across the State (Figure 6).
Areas of highest ground water contamination susceptibility. as well as
those designated as lowest. appear to be in agreement. in a general sense.
with the experience of several professionals who are familiar with
contamination problems in the State of Minnesota.

The DRASTIC derived system has defined areas of highest contamination
susceptibility as those typically composed of:

-aquifer materials: sand and gravel. sandstone. karstic limestone
-recharge potential: moderate to high
-soil materials: generally sandy soils
-vadose zone materials: sand and gravel. sandstone. karstic

limestone.

The areas of lowest ground water contamination susceptibility are those
which are composed of:

-aquifer materials: low yielding aquifer material (nonaquifer)
-recharge potential: very low to low
-soil materials: clay to loam
-vadose zone materials: silt to clay loam or clay

In general, areas of the State which have received high ratings are those
which are dominated by sand and gravel aquifers (central. north-central.
and east-central Minnesota) and those areas in the southeastern corner of
the State which have abundant karstic bedrock near the surface (Figure 6).

In most areas, the system appears to be a reasonable and useful portrayal of
ground water susceptibility to contamination. However. in southeastern
Minnesota. and possibly in other areas. the soil materials may have had too much
influence in lowering the contamination susceptibility rating. Soils in this
area of the State are generally quite thin over karstic or sandstone bedrock.
silty ir· texture and would tend to produce a low rating. An article by William
Mueller (1987). which focuses on pesticide and nitrate contamination of ground
water in the Big Springs Basin of northeastern Iowa. suggests that pesticides
and nitrates may migrate through the soil much more rapidly than was previously
thought. Chemicals in solution are thought to move through the soil along
pathways such as root holes, worm burrows. and minute crevices, thereby
by-passing the micro-pores which may act more effectively as a filtering
mechanism. One of the questions which needs to be asked is: if soil materials
are less effective in inhibiting vertical flow of pesticides and nitrates are
they equally ineffective for other types of contaminants?

Regional projects such as this are useful for general planning, regulation.
education. and ground water contamination prevention efforts involving or
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affecting the entire State. Extreme care must be taken to inform potential
users of the preliminary compilation map of its limitations. Regional maps are
usually adequate for large scale appraisals and are not to be directly
extrapolated to the county ·or local level for use in zoning. siting, regulation, <
other activities that require more detailed mapping (Kanivetsky and Olsen,
19861.

(
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CONCLUSION

The ground water contamination susceptibility assessment method employed
at the statewide scale is effective in delineating broad areas of varying
sensitivity. Areas in Minnesota which are considered to have a relatively
high susceptibility are those which are characterized by: -

-aquifer material: sand and gravel 9 sandstone. karstic limestone
-recharge potential: moderate to high
-soil materials: generally sandy soils
-vadose lone materials: sand and gravel, sandstone. karstic limestone

The areas of lowest ground water contamination susceptibility are those
which are composed of:

-aquifer materials: low yielding aquifer material (non aquifer)
-recharge potential: very low to low
-soil materials: clay to loam
-vadose zone materials: silt to clay loam or clay

The apparently high degree of resolution depicted on the component and
compilation maps is misleading because of the type of graphic display data base
used during the development process. Although the data is displayed in 40 acre
"grid cells" the minimum size of a map unit should more likely be one square
mile due to the accuracy or data density of the reference pUblications.
Therefore, the usefulness of this project currently is limited to statewide
planning. regulatory, monitoring, and public information/education efforts.
Local units of government attempting to determine the hydrogeologic sensitivity
of specific geogra~hic areas, for purposes of local water planning. may find the
methodology useful strictly as a guideline for the types of criteria needed for
local assessments.
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RECOMMENDATIONS

During the review process of the preliminary component and compilation
maps several professionals from the various State and federal agencies,
who were familiar with this project. were asked what measures could be
taken to improve the quality of this ground water contamination
susceptibility assessment. The questions asked, and answers received.
as follows:

1. What additional physical/hydrogeologic factors need to be included in
future revisions of a statewide assessment such as this one?
a. Depth to water and low permeability units, depth to bedrock, slope

or topography.
b. Depth to water. particularly in areas of the State dominated by

surficial deposits.
c. Quantitative values for recharge rate and depth to water, however

this is very difficult to do.
d. More detailed soils data.
e. Depth to water.
f. Thickness of vadose zone/depth to water.

2. Should any cultural factors (land use, population density, etc.) be
included? If so, which ones?
a. Land use.
b. Ground water usage (domestic, industrial, or agricultural).
c. Land use, population density.
d. None - makes the assessment too complex.
e. Potential sources of contamination (landfill sites, hazardous waste

facilities, et~.), land use, inventory of contamination (permitted
and unpermitted sources).

f. No - leave it up to the individual or agency using the maps, since
each application will have varying needs.

g. Water use, land use (especially landfills and Superfund sites),
health risk of specific contaminant types.

3. Are there any portions of the State which you feel should be treated
separately (e.g., southeastern and northeastern Minnesota)? [This question
was motivated by some work group members feeling that shallow karstic or
fractured bedrock may be an overriding factor in a susceptibility
assessment.]
a. No.
b. No, treat the State as a whole, leave separate parts for regional

studies.
c. Perhaps the southeastern portion of Minnesota.
d. No, not in a statewide assessment.
e. No.
f. No, that would be a different type of project.
g. No.

4. Should peat be treated as surface water or ground water? [Peat covers
over 9000 square miles in Minnesota and varies in type, thickness,
structure and permeability.]
a. Don't know.
b. Don't know how to rate it.
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c. Not sure o probably should be treated as surface water.
d. Peat is a porous media that contains water so therefore it should

be treated as ground water.
e. Not sure.
f. There is no good answer - there is too much variability in peat

types.
g. Don't know.

5. Will this map(s) be useful to your agency in any way?
a. Maybe for prioritizing data collection efforts.
b. Possibly as an education tool and in regulatory efforts.
c. Education tool and to compare with other vulnerability assessments.
d. No, need more site specific data.
e. Yes as a management tool and for large scale planning.
f. Possibly use it for prioritizing which areas of the State need more

water quantity controls.
g. Yes o not exactly sure how it will be used yet.

6. Any other suggestions for improvement?
a. Indicate what the mappable resolution is.
b. Arbitrarily assign peat to a midpoint in the ranking scheme.
c. Reassess the significance of soils or vadose zone materials over

karstic bedrock. Soils have too much emphasis on the overall ranking
system--need to weight them less. Limestone/dolomite p sand and
gravel, sandstone, and karstic limestone should have equal ratings.

d. Fill in data gaps p reassess ratings in northwestern Minnesota.
e. Areas containing karstic limestone should automatically be given

the highest rating possible. Reduce the rating assigned to peat.
f. Nonaquifer portions of the aquifer materials map need to be

reevaluated. Recharge potential needs to be combined ~/ith

precipitation to come up with a better map. Need to address the
varied degrees of protection offered by the different thicknesses of
vadose zone materials.

g. Nonaquifer portion of the aquifer materials map needs to be given a
higher rating.

Numerous things could be done to improve the map of susceptibility to
ground water contamination in Minnesota. Of primary importance is to fill
in data gaps on the component maps. For example, the aquifer materials
map has large areas of the State classified as nonaquifer. In many areas
of this class it is thought that sand and gravel aquifers p both surficial
and buried drift, exist. Unfortunately these aquifers have either not
been mapped 9 have not been digitized, or there simply is no information
documented in the literature (pUblished or unpublished). The first step
in correcting the lack of data problem is to conduct a literature search
for any information regarding surficial and buried drift aquifers in the
State of Minnesota. Secondly, if information is available, it should be
used to modify the'component map in order to reduce the area of the State
which is unclassified. Finallyo if no usable data is known to exist in
specific areas or regions, it is recommended that additional inventories of the
physical resources of the State of Minnesota be conducted at a scale useful to
county or local units of government. This data would then be useful for both
county and local management planning activities and for statewide data bases.
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The recharge potential component may be improved through the addition of
statewide precipitation-evapotranspiration data to the map. There may be areas
of the State with equal recharge potential because of similar textures through
the vertical profile; however. the average precipitation and evapotranspiration
in these areas may be vastly different. In essence then. these areas may have
been inadvertently rated the same even though the amount of recharge water
available may be significantly different.

The validity of weighting soil materials equally with other factors in a ground
water contamination susceptibility assessment needs to be examined in light of
the article by Mueller (1987). Data from several different types of site
specific contamination events need to be scrutinized in order to determine what
effect. if any. soils have on surface or near surface derived contaminants. It
may also be desirable to lOOK further at the weighting of all input parameters.

In addition to refining the eXisting component maps. overall improvement of the
methodology may be achieved by using a greater number of physical parameters.
For example. it is thought that a component such as depth-to-water or thickness
of the vadose zone is vital to the ground water contamination susceptibility
assessment of a region. Depth-to-water is believed to be important because it
determines the distance or amount of material a contaminant must travel through
in order to reach the ground water. Greater distances presumably increase both
the amount of time it takes for a contaminant to reach the saturated zone and
the amount of soil or rock material the contaminant will mi.grate through. Hence
greater distances increase the opportunity for attenuation. The development of
thfs type of a component map would require the involvement of an agency with
geologists/hydrogeologists who are experienced in the design of regional data
maps. In Minnesota, a cooperative work agreement could be reached with either
the Minnesota Geological Surveyor the United States Geological Survey.

The assessment of ground water susceptibility to contamination is proposed to be
the main component of a broader, longer-range effort to designate "Priority
Ground Waters." When staffing and funds are allocated for this effort, it will
be necessary to include nonphysical parameters in order to "prioritize" ground
water. These parameters could include sources of impacts (potential pollution
sources, land use. etc.) and severity of impacts (water use, popUlation density.
etc. ) .

Finally. the assessment of ground water contamination susceptibility at a
statewide scale is a first order attempt at interpreting existing published
data. This type of study is useful in broad-scale planning, education and
management efforts. Idea11y, susceptibility assessments.should be conducted on
a more local basis such as the township or county level. These types of studies
will provide the detailed information needed for local planning, protection.
management, and education projects. The major obstacle is the cost, time, and
manpower required to complete such a study in all 87 Minnesota counties.
However. through creative funding and cooperative efforts with the appropriate
governmental units this objective could be achieved.
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APPENDIX
-

Key to four and five digit numbers (Note: the numerals shown in the
respective columns are not necessarily their rank value):

Thousands and ten thousands column (vadose zone materials)

1000 = sand and gravel - 9 points
2000 = sand - 6 points
3000 = sandy loam - 5 points
4000 = silt - 4 points
5000 = loam - 5 points
6000 = clay loam - 3 points
7000 = clay - 2 points
8000 = shaly sandstone - 5 points
9000 =karstic limestone - 10 points

10000 = bedrock aquifer confining units - 4 points
11000 = sandstone - 6 points
12000 = limestone - 7 points
13000 = other metamorphic/igneous rocks - 5 points
14000 = Precambrian igneous and metamorphic rocks - 3 points
15000 = peat (no vadose zone) - 10 points
16000 = no rating - 0 points

Hundreds column (aquifer materials)

000 = nonaquifer (low yielding aquifer) - 1 point
200 = shaly sandstone - 3 points
300 =metamorphic/igneous - 4 points
400 . bedded limestone, sandstone, and shale sequences - 5 points
500 :: St;Ulstone - 6 points
600 = limestone/dolomite - 7 points
700 = sand and gravel - 9 points
900 = karstic limestone - 10 points

Tens column (soil materials)

00 = no rating - 0 points
10 =water - 0 points
20 = clay - 2 points
30 = clay loam - 3 points
40 = silt loam - 4 points
50 = loam - 5 points
60 = sandy loam - 6 points
70 = peat - 8 points
80 = sand - 9 points
90 = thin or absent - 10 points
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Ones column (recharge potential)

o = no rating - 0 points
2 = very low - 1 point
4 = low - 3 points
6 = moderate - 6 points
9 : hi9h - 9 points

The various scores and their respective physical characteristic "codes'!
tabulated for the State of Minnesota are listed as follows:

,
\

Score Code

6 • 7022

7 • 6022, 14022

8 : 4022, 6032, 7024

9 • 4032, 6024, 6042, 6222, 7034, 14024, 14042

10 : 2022, 4024, 4222, 6034, 6052, 6232, 6322, 7062, 14052

11 : 2032, 4034, 4232, 4322, 5024, 5042, 6044, 6062, 6224, 6242, 6332, 7026,
7054, 7324, 14062

12 : 2024, 2042, 2222, 4044, 4062, 4224, 4242, 4332, 5034, 6054, 6234,
6252, 6324, 6342, 6432, 6522, 7036, 7064, 7072, 13322, 14026, 14054

13 : 1022, 2034, 2052, 2232, 2322, 3062, 4234, 4252, 4432, 4522, 5044, 5332,
6036, 6064, 6072, 6244, 6262, 6334, 6352, 6532, 7046, 7082, 7524,
14036, 14064, 14072

14 : 1032, 2044, 2062, 2224, 2242, 2332, 3054, 3324, 4072, 4244, 4262, 4334,
4424, 4532, 4622, 5054, 6046, 6082, 6254, 6344, 6362, 6452, 6542, 6632,
7092, 7354, 7722, 8234, 14046, 14082, 15022

15 : 1024, 1042, 2054, 2234, 2252, 2324, 2342, 2432, 2522, 3064, 3072,
3262, 4082, 4254, 4434, 4632, 5036, 5072, 6056, 6092, 6236, 6264, 6272,
6354, 6462, 6534, 6552, 6642, 6722, 7066, 7084, 7364, 7372, 14056,
14074, 14092, 14722, 15032

16 : 1034, 1052, 1232, 2036, 2064, 2072, 2244, 2262, 2334, 2352, 2424, 2532,
2622, 3362, 4272, 4354, 4444, 4462, 4534, 4552, 4722, 5046, 5082, 5254,
5362, 5542, 6066, 6084, 6246, 6282, 6364, 6372, 6562, 6634, 6652, 6732,
7094, 7554, 7724, 7742, 8254, 13344, 14066, 14084, 15024, 15042

17 • 1044, 1062, 1224, 1242, 1332, 2046, 2082, 2254, 2362, 2434, 2542, 2632,
3029, 3056, 3264, 3354, 4066, 4246, 4634, 4652, 4732, 5056, 5074, 5264,
5354, 6094, 6256, 6346, 6382, 6472, 6554, 6662, 6724, 6742, 6932, 7564,
7572, 13354, 13722, 14094, 14724, 15034, 15052, 15232, 15322

34
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•
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18 = 1054, 1234, 1252, 1324, 1342, 1432, 2056, 2074. 2092, 2264. 2272. 2354.
2444, 2462, 2534, 2552, 2722. 3066. 3364. 3372. 4256. 4346. 4554.
4724. 4932, 5066, 5084. 5364. 6059, 6266, 6284. 6329. 6356. 6392. 6482.
6536. 6564, 6572. 6654, 6734, 6752. 6942, 7069, 7086, 7762. 8732.
13364, 13372. 13732, 14734. 14752. 15062. 15242. 15332

-19 = 1036, 1064. 1072. 1244, 1262. 1334. 1424. 2066. 2084, 2246, 2282. 2364.
2372. 2562, 2634, 2652. 2732, 3094, 3256, 3346. 3554. 3724. 4266. 4284.
4356. 4564, 4572. 4654, 4734. 4752, 5256, 5742, 6069. 6086, 6366. 6384.
6546, 6636. 6672. 6744. 6762, 6934, 6952, 7096, 7754. 8256, 13346.
14069, 14762, 15054, 15234, 15252, 15324. 15342. 15432

20 = 1046, 1082, 1254. 1362. 1452. 2094. 2256. 2346, 2382. 2554. 2724. 2742.
2932. 3266, 3329, 3356. 3564. 3572. 4069. 4546. 4744. 4762. 4934.
4952. 5059. 5266. 5284, 5356. 5564, 5734. 5942. 6096. 6259. 6394. 6466.
6556, 6592. 6646. 6754, 7764. 7772. 8266. 8734, 8752. 10546. 11554.
13329, 13356, 13392, 13734. 14096, 14726. 14754. 15036. 15064. 15072.
15262. 15334

21 = 1029. 1056, 1074. 1272. 1354. 1462. 1722. 2059. 2266. 2284. 2329. 2356.
2482. 2564, 2572. 2654. 2734. 2752. 2942. 3069. 3086. 3366. 3384. 3546.
3672. 3744. 3762, 4466. 4556. 4646. 5069. 5086. 5366. 5384. 5546. 5672,
5762. 6079. 6269, 6286, 6359. 6566. 6584. 6656. 6736. 6764. 6772. 6954.
7089, 7369, 7386. 7746, 7782. 10556, 11564. 11572. 13366. 13384. 13744.
13762, 14736, 14764. 14772. 15046. 15082. 15254. 15344. 15452

22 = 1066. 1084, 1246. 1282. 1364, 1372. 1454. 1732. 2069. 2086. 2366. 2384.
2546. 2672, 2744, 2762, 2934. 2952. 3394. 3556. 3754. 4269, 4566. 4656.
4764, 4772. 5096, 5556, 5646, 5754, 5962. 6089. 6296, 6369, 6386.
6666, 6684, 6746, 6782, 6964. 6972. 8259. 8754, 10566. 10764, 10772.
11546, 12654. 12752, 13394. 13754, 14089. 14746. 15056. 15074, 15092.
15272. 15354, 15462. 15722

23 = 1094, 1256, 1346, 1382, 1472. 1554. 1724. 1742. 2096. 2259. 2466. 2556,
2592, 2646. 2754. 2962. 3079. 3269. 3566, 3656. 3764. 3772. 4369. 4386.
4666. 4746, 4782. 5269, 5566, 5656. 5764, 5772. 5954. 6396. 6469. 6756.
6946. 7569, 7766, 7784, 8269. 10746. 11556, 11754, 13736. 13764. 13772.
14099, 14756, 14774. 15066. 15084. 15246. 15282. 15364. 15372. 15732

24 = 1059. 1266. 1329. 1356. 1482, 1564. 1572. 1734. 1752. 2079. 2269. 2286.
2359. 2566. 2584. 2656, 2736, 2764. 2772, 2954, 3089. 3369. 3386, 3666.
3746, 3782, 4756. 4792, 4946, 5089. 5369. 5666. 5746, 5782, 5964. 6289.
6569, 6586, 6766. 6784. 6956. 7389. 7794. 10756. 10792. 11566. 11764,
11772, 12646, 12754, 13369. 13386. 13746, 13782. 14766. 14784. 15094.
15256, 15346, 15382, 15472. 15554. 15724. 15742. 15932

25 = 1069» 1086, 1366. 1546, 1672. 1744. 1762. 2089. 2369, 2386. 2666. 2746.
2782. 2964, 2972. 3279. 3729. 3756. 4569. 4766, 4784, 4956. 5099. 5396.
5756, 5774, 5946, 6389, 6596, 6669. 6686. 6794. 6966. 6984, 8756.
10569» 10586» 10766, 11746, 12656. 12764. 12772. 13396. 13729, 13756.
13792, 14794, 15059, 15266, 15356. 15482. 15564, 15572. 15734. 15752.
15942

26 = 1096. 1394. 1466. 1556. 1592. 1754. 2099. 2279. 2396, 2469, 2756. 2774.
2792. 2946, 3569, 3586, 3766. 3784. 4389. 4596. 4669, 4966. 5569, 5586.

35
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5766, 5784, 5956, 5992, 6399, 6489, 6696, 6759, 7589, 7769, 8289, 8766,
8784, 9952, 10596,-11756, 11792, 12666, 12746, 13766, 13784, 14759,
15069, 15086, 15366, 15546, 15672, 15744, 15762, 15952

27 : 1269, 1286, 1566, 1656, 1692, 1736, 1764, 1772, 1954, 2289, 2569, 2586,
2766, 2784, 2956, 3389, 3669, 3686, 3794, 4696, 5389, 5596, 5669~ 5966,
6589, 6769, 6786, 11569, 11766, 12756, 12946, 13389, 13794, 14769,
14786, 15096, 15394, 15466, 15556, 15754

28 : 1089, 1296, 1369, 1386, 1666, 1746, 1782, 1964, 2389, 2596, 2669, 2686,
2966, 2984, 4589, 4769, 4786, 5696, 5759, 6689, 6796, 6969, 6986, 8759,
10589, 10769, 10786, 11596, 12766, 12956, 13399, 14796, 15286, 15566,
15656, 15764, 15772

29 : 1099, 1469, 1729, 1756, 1792, 1946, 2399, 2696, 2759, 3589, 3769, 3786,
4796, 4969, 5589, 5769, 5786, 6779, 7789, 8769, 9746, 10796, 12669,
12966, 13769, 13786, 15089, 15369, 15386, 15746, 15782

30 • 1289, 1569, 1586, 1766, 1784, 1956, 2589, 2169, 2786, 3689, 4996, 5689,
5796, 5969, 6789, 8796, 9756, 9946, 11589, 11769, 11786, 12696, 13796,
14789, 15099, 15469, 15756, 15774, 15946

31 • 1389, 1596, 1669, 1686, 1794, 1966, 2689, 2796, 2969, 3779, 4789, 5996,
6799, 6989, 9766, 9956, 10789, 11796, 12769, 14799, 15289, 15569,
15586, 15766, 15784, 15956

32 : 1489, 1696, 1759, 2779, 2996, 3789, 4989, 5789, 8789, 9966, 12689,
12796, 13789, 15389, 15669, 15966

33 : 1589, 1769, 1786, 2789, 3799, 5989, 11789, 12996, 13799, 15489, 15759

34 : 1689, 1796, 1969, 2989, 12789, 15589, 15769, 15786

35 : 1779, 1996, 9796

36 : 1789, 9996

37 : 1799, 1989, 9789, 15789
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APPENDIX G

Results of the Survey of Local Resource Managers
to Identify NPS Impacted Water Bodies.
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NONPOINT SOURCE C-_.) WATERBODY SURVEY

Resource Management
Organ i za t i 01" ...:.-- _ Comp let ed by _ Dot e .

lake
1den t i fico t ion Based on your knowledge of NPS pollution problems. provide on estimate of the fo· I "w. nq
Number or ,:>ource Uses····
County Code Status··· NPS Effects·· .. • Category •••• list Letter Code
for Other Check one Area or Mi I es list letter Code L'st Number Code From Table C

Waterbody Nome. Waterbodies·· Threatened Impo ired Affected From Tobie A From Table 8 Actual Potent'<l'

1

2

3.

4.

5.

6.

I
7.

8

I
9

--10

11.

12

13
1

14.

15

L,st os many lakes. streams. aquifers or wetlands that you belIeved are Impaired or could be impaired by nonpOlnt sources
Additional waterbodies may be included on the bock of th,s form .

•• (f readily available. provide the lake identlf'cat,on numt>er listed 'I' Yinn"""ta DeC'"rtm""t of Natural Resources Bullet,n 2':>
"An Inventory of Minnesota Lakes". For the other waterbodies and if lake identificatIon numbers are not available provide p,,,
county codes which are attached.
Impaired waterbad'es show definite sIgns of deg~adation. threatened waterbodies may not show SIgns of degradation but
watershed conditions are likely to couse problems that w,ll impair the waterb('jy

•••• Select as many effects. source categories or uses that apply.



TABLE r

Tyoes of No"ooi"t ~nur~e Effects

TABLE B

NPS Cateqor I es

JI the £/fect is:

0"Y9cn depiction .
rut roo"i~ot .on (lIeo .. y algol bloO'llS. elc).
Bacteria ~onto",ination .
BotlOffl sedimentation .
To.ic.ly due to pcsti~ide', dissol .. ed metols.
Turbid ,"oters .... ..
Physical hObilot ollerotion .
Vn.no_n. . .
Otner . .

Indlcol"

••..C
. . 0

e I c .... £
.r
.0
.H

. . . . . . . . I

II the NPC eate90ry 's

Agriculture
Non-irr;goted erOo orodu~tion .
Irriqoled crop prOduct'on .
Soeciolly crOo prOductIon (orchords etc.) .
Posture land ..
F'eedlots (tolol confinement).
"'n '/110 I hold,n9/1llonoqe"'ent orcas.
Ag r i -chem ico I 0001, co Ii on (pes tic ides l:

Icrtil izers) .

Sil .. iculture
Hor"csl'n9. reforeSlrotion. res'due ",n11..
rarest Iflnql (herb,cide oppl icol ion etc ...
Rood consl rUCI 'on/llloinlenonce.

Co'" rucl ion
High"OY/rood/br,dqe.
Lond development.

Urban Runoff
Star.. se..ers
Surface runofl .

In(llcote

".,
• J...,

."
••

"22

"
"JZ

.,
'J

TABL£ C

Acluol or Potential Uses

II Ihe a~tual or potential usc is:

• ,shlnQ !ooor).. . .
.iShing moderate) .
.'Sh,nQ good) .
• ,sh,nQ Un,que)- .....•.........•..
S_,_'''g (poor) ..
5_,,,,",,,nQ (lJood) .......•.••.•••....•..
Un.no_n
Olher

Consider a fishery unique if it represents
o spec,es uncommon to the orca sucn os a
Iroul fishery _here .. or"'..oter conditio"s
norlllolly pre ..o; t or the ..oterbody suppor ts
endonqered or rore soec;e,.

.-

'"

Ind,~ate:

. 5
T

.U

.V

.W

. X
y

Z

,~

Resour~e £.troeliO"/£.plorot'o"/Oe..elo~e"l
Surfo~e m,n,"q .
Subsurloce ",in'n9.
.... 'It to.l;nq' .....
IIA,ne toil i"9".'

land Disposal (RunoIIILeochole)
Sludge ...
"'asle..oler.
londfi.ls ...
l"du,lriot lond I_eot"..nl .
On,.sile ..aste"ole' ",Ie.., (seotic ton.s).
Hazardous ,"oSles .

Hydrologi~/HobitOI IIAodlficOlio"
Cho""el,zot,on .
Oredgi"9
Dam co"~lrucl;on

C'lo.. 'egulot.on/lllod' l,eOI ion .
t'.idg. co.. ,t'ucl'O". . .
Re o .. al 01 riootlol'l .. eq.lollon .
51 reombo". iliad i fico t ; o"/des lo!)i I ; zot ion.

Oth'H.

Source Unlo."o_" .

"""."..
"",.."..
""",.
""77

••
••
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FIGURE 2.
The number

RESULTS OF THE NPS SURUEY
of la~es ident if ied by ecoreg ion
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FIGURE 3. RESULTS uF THE NPS SURUEY
The number of streams identified by ecoregion
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I FIGURE 4. RESULTS OF THE NPS SURUEY -- -1
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FIGURE S. RESULTS of THE NPS SURUEY
The number of aquifers identified by ecoregion
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RESULTS OF THE NPS SURUEY
identified for waters of the state

r- - .. . _

FIGURE 6.
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The NPS effects identified for lakes of the state

1300
N
o 1200

1100

I 1090
d
e 900
n 890
t
I 700
f

600
I

e Sla0
d

400

399 ti
299

190

0 -,
SED

i

MJi;; :as! 1;;5 ~!I

r I

EUTROPH TURBID D.O.

I::: - n w!

,----
TOXICS HABITAT

11:1: I

BACT UNKNOWN OTHER
-----



FIGURE 8.
The NPS effec ts
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FIGURE 9. RESULTS UF THE NPS SURUEY
The NPS effects identified for wetlands of the state
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FIGURE 10. RESULTS OF THE NPS SURUEY
The NPS effects identified for aquifers of the state
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FIGURE 11. RESULTS-<OF THE NPS SURUEY
The NPS effects identified for waters in the NLF

OTHER
I

UNKNOWNBACTHABITAT
T

TOXICS
I

D.O.
T

TURBID
I

EUTROPH

309
290
280
279
260
250
240
239

N 229
o 210
• 299

190
I 180
d 170
e 160
n 159
t 140

130
f 120

110
H3121

e 9121
d 813

70
60
50

20
10

I

\ 0

L SED
_.__. __..__.__ ., --.-J



UNKNO~N OTHERBACT__ TOXICS HABITAT

. ----
RESULTS OF THE NPS SURUEY
ide n t i fie d for wo t er sin the NMW

FIGURE 12.
The NPS effec ts
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FI SURE 13. RESULTS-~cOF THE NPS SURUEY
The NPS-effects identified for waters in the NCHF
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FIGURE 14.
The NPS effec ts

.. -_. __.

RESULTS OF THE NPS SURUEY
identified for waters in the DA

85

81i!

75

71i!

N 65

o 61i!.
55

I
d 51i!

e 45
n
f 41i!

i 35
f

31i!
e
d 25

21i!

IS

Iii!

5

Ii!
SED EUTRDPH TURBID D. D. . _.. ....__ ... _._

I __....::.::.__..:..:..--=. ..:..:.. ~~-..,..-------------.""_--_-=~---



r--'",
I FIGURE 15. RESULTSuF THE NPS SURUEY

The NPS effects identified for waters in the RRU
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FIGURE 16.
The NPS effec ts

RESULTS OF THE NPS SURUEY
identified for waters in the NGP
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FIGURE 17. RESULTS ~-nF THE NPS SURUEY
The NPS effects identified for waters in the WeBP
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FIGURE 19~ RESULTSuF THE NPS SURUEY
NPS categories identified for lakes of the state
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RESULTS OF THE NPS SURVEY

identified for streams of the state
FIGURE 20.
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FIGURE 21. RESULTS~F THE NPS SURUEY
NPS categories identified for wetlands of the state
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FIGURE 22. RESULTS OF THE NPS SURUEY
NPS categories identified for aquifers of the state
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FIGURE 23.RESULTS~OF THE NPS SURUEY
NPS categories identified for waters of the NLF
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FIGURE 24. RESULTS OF THE NPS SURUEY
NPS subcategories identified for waters of the NLF
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FIGURE 25. RESULTS~~~OF THE NPS SURUEY
NPS categories identified for waters of the NNW
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FIGURE 26. RESULTS OF THE NPS SURUEY
NPS subcategories identified for waters of the NHW
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FIGURE 27. RESULTS OF THE NPS SURUEY
NPS categories identified for waters of the NCHF
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RESULTS OF THE NPS SURUEY
identified for waters of the NCHF
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FIGURE 29.
NPS categories
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FIGURE 31. RESULTS~OF THE NPS SURUEY
NPS categories identified for waters of the RRU
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FIGURE 32. RESULTS OF THE NPS SURl,lEY

NPS subcQtegories identified for WQters of the RRU
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FIGURE 33. RESULTS F THE NPS SURUEY
NPS categories identified for waters of the NGP
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NPS subcategories identified for waters of the NGP
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FIGURE 35. RESULTS OF THE NPS SURUEY
NPS categories identified for waters of the WCBP
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HUC

SEG

AUXID

RCHNAME

TI

KEY TO THF NONPOINT-SOURCE SURVFY TABlE

U.S. Geological Survey hydrologic unit code. USGS. 1974.
Hydrologic Unit Map, State of Minnesota. Denver, Colorado.

- U.S. Environmental Protection Agency stream segment numbering
system or the Minnesota Pollution Control Agency stream segment
numbering system.

- Auxilary identification number.

- Water body name.

T, Threatened; I, Impaired.

AMNT AFECT - Area affected.

EFFECT

SOURCE

USE ACT

USE POT

RMO

DSN

- NPS effect, see Table A of the survey to interpret the codes.

- NPS source, see Table B of the survey to interpret the codes.

- Existing uses of the water body, see Table C of the survey form to
interpret the codes.

- Potential uses of the water body without NPS impacts, see Table C
of the survey to interpret the codes.

- Resource Management Organization identifying the water body.

- Data Storage Number



22:54 FRIDAY, JULY 1, 1968
MPCA 1967 Nonpoint-Source Survey

By County, Waterbody Type. Nome

CO.? CNTYNAM£_ WBT_? ECOREG"'-? -- _

HOC

11??????
1111111?
none......

nsufdef
nlutdef
l'llufde'
l'lsufdll
n'uldel
l'ltuldel
l'lsuldel
l'lluldel
l'llulde'...

.11
,nluld,I
'l'ltulde l
insuldel
,nsv'de l
,nsuldel
pOlslble
,nsuldel
,"suldef
insufdet
i"luld.f
,nsufd,1
,nsufdef
none
none
non,
nonl
non.
no .....
binldo''''
bl"k'or",
b'nkfor",
Insulde'
insufdel
insulde'
,"su'de l
Insulde'
COllVllen t
insufdef
insufdef
,nsuldel
lnsuldel
inluldel
;fllufdef
cOlllll'lent

SEC AUXID

•

RCHNMlE

011 are NPS impocted in myoreo
all are NPS impacted in "'yorea
all are NPS impacted in ",yareo
Oil ore NPS i~pacted in myarea
all are NPS impacted in myareo
011 are NPS illlpacted in myoreo
01 I are NPS ,mpacted in "'yareo
01 I are NPS illlpacted in myareo
all lakes affected
all lokes "ps ilTlpocted
all Iks affected by septic sys
01 Ilks NPS impacted in .. yoreo
01 Ilks NPS impacted in ",yoreo
01 Ilks NPS impocted in myoreo
01 Ilk, NOS illlpacted in myoreo
backwatrs of Miss NOS impacted
baekwtr. 0' miss NOS impacted
bear Ik in eo 24 nps ;rf\poct'd
may be NPS problms in !lIyoreo
l'l0 known nps prablms in myoreo
no know" nps problms in myoreo
no known nps problms in myoreo
no know" nps problms in myoreo
no known "ps problms in myoreo
no known problms in myoreo
no known NPS probllllS in myoreo
no know" NPS probl ..s in myoreo
no k"own NPS probllllS in "'yoreo
"0 know" NPS problms in myoreo
no k"own NPS problms in ..yoreo
no new NPS probl .. , in myoreo
no .ale'bodies in "'yoreo
l'lothing entered
nothin9 entered
other IllIpoired Ik I" n co 69
other threat Ik in co 73,66.71
prob og nps affects every wote
'ed r wotershed
root r ond tr,bs
this pOQe duplicates Pq 1
too "UllleroUS to list
zumbro, ond tribs
I OITI su" t~e •• or. others
I Om sure there ore others
I om sure there or, others
I am sure ther. are others
NOS eotegories are unreal istic

TI AMNT ArECT

~

EtHeT

EC I

SOOlCE

19.11.70,11'

11 .71

USE
ACT

S

USE
POT

U

...,
IlIdof-211
IlIdof-533
IlIdof-333
ezo-61
msof-~ont

cla-46
1ll10_4_odi
ItIlof-.l-fJlont
cla-61
"',oI-·-9 Ie ..
twCd-fi\
"'sol-J-h,.,~

"'lol-4-orlo
IIIlof-1-d I
clo-86
msof-l-wollc
clo-86
wd-s'
fIIl.o_~w;no

m.o_~w'no

mto_~o.ot

clo-15
_0-1 ff
mI0_2-gm
m,o_2-el'1
mso.-3-b,o'
ela-67
czo-54
mdOf-131
IIldof-233
IIIdol-254
clo-42
ezo-54
ItIdol-Jl
_o_r
ItIdof-262
cla-43
...do_2-9 r
lIIda-J-sc
ml0_4-tlIod i
Illdo_l-dl
CIa-55
clo-43
c Zo-I
ezo-55
mlo.-6-shok
IIllo_6_.~o~

,wed-.7
ItIdof-J44
IIldo_3-bro'

OS,

.7,

.7,.".7.

.".,..7,

."
'7',..•I,
, '9.".".7..7,
'7'.7,'7,.7..7,.,.
.7.".".,..,..".,.
'7'.,..,..,..7.'7,'7..7..7,
'7,'7,.""".'.."'7.
'".".".7.
'7,





22:54 ~RIDAY, JULY " 1988 ,
MPCA 1987 No"point-Source Survey

By COU"ty, Woterbody Type, Nome

C<P? CNTYNAME- waT_STREAM ECORECN-?

HUe SEC AUXID RCHNMlE TI AloINT AHCT EFFECT SOURCE USE USE ""'" OS,
ACT POT, , Bur"s Volley Cr,e I - DEFCI 11,18, Hl,30 5 U m.of-5-le 80b, , Burns Volley Cr,main I - DEFCI 11,18,19,30 5 U m,of-5-le 8", , Bu,l'l' Valley Cr,w J - BOEFCI 11,18,19,30 T U 1fI.01-5-le 8"07020010 8.7 BUTTERFIELD CR - - - - - IIIdo_4-nu .7.

07020010 ••8 BUTTERFIELD CR - - - - - - ",dow-4-nu .7.
7 , Carlton Lk I ." 0 •• WT UX czo-12 86., , Cedor Volley Cr I - DEFCI 11,18,19 T U "'.of-5-le 8", , Cold Spring Bk T - DEFCI 11,18,19 U U "'.of-5-le 86., , Cr By Lumo. - - - - - - • wcd-58 87•, , Cut face Ck T 1.7Stf1i E 6' T T msof-2-9"' 87.
09020305 .., CLEARWATER R I 57.5 OAC 13.41 vTZ - ezo-63 8"
09028305 .85 CLEARWATER R I OAC 13,41 VTZ - elo-53 8"
09020305 ••7 CLEARWATER R I OAC 13,41 VTZ - clo-63 8"
09020305 8" CLEARWATER R I OAC 13,41 VTZ - eza-63 87.
7 , Ci Ibert. Cr I - DEFCI 11,18, 19 5 U m.of-5-1 e 80b, , GIlbert. Cr T ." DE< 11 , 19 5 T .wcd-25 8"
7 , GIlmore Cr T - BDErCI 11,18,19,30 U U m.of-5-le 86., , Gorman Cr I - DEFCI 11,18,19,80 5 U "'.of-5-lc 86.
7 7 Halel Cr T 2 C 16.19 V T czo-49 8", , Little Pickwick Cr I - OE~CI 11,18,19 T U m.ol-5-le 80b
09020305 .1' LOST R I 24.5 OAC 13,41 T T czo-63 8", , Mozoppo Cr I - OErCI ",18,19,80 T U m,ol-5-le 86., , Wi I I Cr I ." ABDFCH 41'.19,65,18 TW UX lII,of-3-1'IIont 86., , Mi I I Cr I - ABOFGH 43,19,65,16 TW UX m,01-3_ont 87i, , Wi I I Pond I ." ABCOEFC 19,11,65,18,30,40 TW UK czo-73 86•, 7 Wi I I er C, I - OE~GI 11,18,19 5 U ""01-5-1 e 86.
7 , Moo,e R I ,. ADEr 11,14,19 SW SW IIIdol-124 8"
070201'01 .., MINNESOTA R - - - - - - ezo-37 8"
0702eeel .18 MINNESOTA R - - - - - ezo-37 8"
0702e0el .1' IotINNESOTA R - - - - - ezo-37 86., , Pickwick Cr I - DE~GI 11,18,19 T U 4I,of-5-lc 80b, , PleOlont Vol ley Cr I - DEFCI 11,18,19.30 T U "'.of-5-lc 80b, 7 Rosebu.h Cit T 1.5m; E 6' T T m.ol-2-9111 8'., , Rush Lk I ." 80FH 19,11,65 TW UX ",.01-3-ftIont 80b
09020303 ••• RED LAKE R T 32.5 0 IJ vrz - c:0-63 8"
09020J03 .1. RED LAKE. R T 0 I' VTZ - c:0-63 8"
e902e303 .', REO LAKE R T 0 IJ VTZ - czo-63 8"
07020006 .., REDWOOO R I OH 11,18,90 TW TW elo-64 86.
07020006 .., REOWOOO R I ." OH 11,18.90 TW TW <:ro-64 86.
07020006 ••• REDWOOD R I OH 11,18,90 TW TW ezo-64 86., , Shingle <:It T • DE~G 11,14,76,77 Z Z m,o'-5-lc 8", , Snolte Cr I - DE~GI 11,18,19 T U m,o'-5-le 86., , SpeltzCr I - DEFGI 11,18,19 5 U msof-5-I<: 86., , Spring Bit I - DE.FGI 11,18,19,80 T U m,of-5-lc 80b, , Spruce Cr I - OFe 11,12,14,16,18,19,71,76,77 SW VV m.Of-i-?len 8", , Stockton Valley Cr I - BOEFGI 11,18,19 T U rn.of-5- <: 86., , Sylvan Lk - - H 18 - - Illp<:0-2 87i, 7 Trout Vol ley Cr [ - DEFGr 11,18,19 5 U rn.of-5-1 c 86., , Twelve l.4i Ie Cr [ ,,, ABOFGH 40,19,65,18 TW UX msof-3-rllont 86., ? T.elve l.4ile Cr [ - ABDF'GH 43,19,65,16 TW UK m,of-3-tl!ont 87i

- ~



22:54 FRIDAY. JULY 1. 1988 4-
MPCA 1987 Nonpoint-Souree Survey

By County. Woterbody Type. Nome

CO=? CNTYNAME= WBT=STREAM ECOREGN=?

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

? ? Whiskey Cr I - DEI 11 T T mdow-l-dl 87h
e7e2ee1e eel WATONWAN R - - - - - mdow-4-nu 87b
e7e2ee1e ee2 WATONWAN R - - - - - mdow-4-nu 87b
e7e200113 003 WATONWAN R - - - - - mdow-4-nu 87b
e7e2ee10 0134 WATONWAN R - - - - - mdow-4-nu 87b
0702013113 13136 WATONWAN R - - - - - mdow-4-nu 87b
e7e2eele ee5 WATONWAN R. N FK - - - - - mdow-4-nu 87b

N= 57

co=e1 CNTYNAME=AITKIN WBT=LAKE ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

01-? Bible Lk T 150e BF 14 T T mdof-331 87h
e7e101e4 01-ele4 French Lk T 1370e BG 13 UXZ Z msof-3-aitk 87.
07e1e1e4 01-0099 Gun Lk I 735ae B 12.71 WZ X mdow-2-gr 87e
e7e1e1e4 131-01399 Gun Lk T 7350e B 13 UXZ Z msof-3-oitk 87i
071310103 01-0059 Hoy Lk T 1400e 8 73,74 TX SW mdof-332 87,

01-? Hi II Lk T 10eoe BF 14 TW UX mdof-331 87h
137133131303 e1-eeel Pine Lk I 372 BFG 12.14.16.32.431 UW - msof-3-hink 87g
e7e101e4 el-e178 Spirit Lk T 53eoe B 18 UXZ Z msof-3-oitk 87i

N= 8

Co-01 CNTYNAME-AITKIN WBT=STREAM ECOREGN-NlF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7elele4 025 LITTLE WILLOW R T 2mi GI 13 SZ Z msof-3-oitk 87i
137010103 x35 Morrison Bk T 4 BFG 14 T UV mdof-331 87h
137010103 001 MISSISSIPPI R T E 19 - - msow-2-aitk 87e
13701010.3 001 MISSISSIPPI R T - H 13 UZ Z msof-3-oi tk 87i
07010103 0132 MISSISSIPPI R T E 19 - - msow-2-oitk 87e
13713101133 002 MISSISSIPPI R T H 13 UZ Z msof-3-oitk 87i
1370113103 012 MISSISSIPPI R T - E 19 - - msow-2-oitk 87e
0713101133 012 MISSISSIPPI R T H 13 UZ Z msof-3-oitk 87i
07010104 014 MISSISSIPPI R T I 13 TZ Z msof-3-oitk 87i
071310104 015 MISSISSIPPI R T I 13 TZ Z msof-3-oitk 87i
070113104 024 MISSISSIPPI R T - E 19 - - mso_2-oitk 87e
07010104- x15 Ripple R T .Smi B 18 TZ Z msof-3-oitk 87i
070101134- 016 RICE R T - E 19 - - msow-2-oitk 87e
0701131134 1316 RICE R T I 13 TZ Z msof-3-oitk 87i
137010104 017 RICE R T E 19 - - msow-2-oitk 87e
07010104 017 RICE R T 2mi I 13 TZ Z msof-3-oitk 87i
07010104 020 RICE R T E 19 - - msow-2-oitk 87e



22:54 FRIDAY. JULY 1. 1966 ,
MPCA 1987 Nonpoint-Souree Survey

By County, Woterbody Type. No-e

Co-01 CNTYNAME_AITKIN WBT-STREAM ECOREC~lF

HUe SEC AUXIO RCHNAIolE TJ AIolNT AFECT EFFECT SOURCE USE USE ..., OSN
ACT POT

07018184 021 RICE R T ,
" - - Illso_2-0 tk 07,

07818183 10S SANOY RIVER T 21'11i GI " VWZ Z ,uof-3-a tk 87i
87018183 20S SANOY RIVER T CI " VWZ Z '11I01-3-0 tit 87;
0701010J 30S SANOY RIVER T 01 13 VWZ Z 1'1I101-3-0 tk 67;
0.7010103 013 SWAN R T 2"" OFE 14.32.43 WT 50 'lido 1-332 87i
07010103 03' WILLOW R T 5m; 1 " Tl Z msof-3-aitk 87i

No "
C0-02 CNTYNAME_ANOKA WBT_LAKE ECORE~Hf

HUe SEC AUXIO RCHNAME TJ AMNT ArECT ErrEcT SOURC' USE us, ..., OS'
ACT POT

07010206 02-0013 80ldwin Lk 1 255ae - 63 ZS - wd-re '7.070.10206 02-e013 Boldwin Lit 1 255ae - 63 ZS - wd-re ."0701020S 0.3 02-0090 Bunke r Lit T 1 B •• 50 .. wmo-ec .7d
07010206 .., 02-0090 Bunke r Lit T Sloe B •• SW TX wd-co .7·
01010206 003, 02-0090 Bunke r Lit 1 - H .0 S S wmo-I r r 811
0701020S 02-0006 Ce"te rot i I Ie lit 1 455ac - 63,32,43 XZT - wd-re '7.
01010206 02-0006 Ce"terot' I Ie Lk 1 455ac - 6.3.32.43 XZT - wd-rc S1k'
01010206 02--0016 CalUll'lbul Lk 1 370e - '3 - - wd-rc .7.
07010206 02--0018 Columbus Lk 1 310e - ., - - wd-rc ."0103000S 02-0042 COO" Lk 1 ,II B' 41.43 T U luo_6-f I .7,
01010206 .., 02-0084 Crooked Lk 1 , B 41 SX SX wmo-ce ."07010206 B03 02-0084 Crooked Lk 1 1300c B " SX SX .d-c;o .',07010206 B03 02-0084 Crooked Lk T 0.3lllmi AB 41.43 T T _~'rr B7,
01010206 02-9019 CrOU.Oyl Lk 1 3550c - - - - • d-rc '7•
01010206 02-0019 CrOlswoyl Lk 1 3550e - - - - wcl-rc ."02-? F'orr Lk , 2" ABO' 41 .•., - - metc-frid 87j
07010206 02-0005 Georqe Watch Lk I 5260c - - 2S - wd-rc .7.
07010206 02-0005 George Wotch Lk 1 5260c - - 2S - wd-re .',
07010206 02-0045 Colde" Lk 1 57.20e B 12.13,19.63.32.14.43 XlT - wd:-re ,T.
01010206 02-004S Golde" Lk I 51.20c B 12.13,19.63.32.14,43 XlT - .d-re ."07010296 .03 02-0053 Hom lit T • : 4 \ . 11 TW TW wmo-cc ."07010206 .B3 02-0053 Hom Lk T 193o.c 41 . 11 TW TW .o-co "I92-1 Harril lk 1 3" ....Bor 41.43 - - lIIetc.... frid "/0701e2t6 02-0081 Hart Lk T 8.fioc BO 41.43 - - llI~tc-eh

.,
07010206 02-0079 H19h Iand lk 1 I10e ABO 41.43 - T llIetc-eh ."01016206 02-0016 Howard lk 1 4860e - 16.65,32 S - wd-re .7.

. "7919206 02-0016 Howard Lk I 488ac - 16.65,32 S - ..,o-re ."07010266 02006118 Industry Aote. No. Pond T 170c H '3 y y WIllo-l r r .7,
01610206 02-0117 IndUltry Aote. So. pond T -'00e H '3 y y _0--1 rr '7,
07010206 02-0110 Itasca T 80ac H 41.43.11 Y Y "'I'Il0-1 r f

'7!07010206 02-0111 Jeglenl Iolarsh T 80AC H '3 y y lIl!IIo-l r f .7
02-0687 LoBe I I. Pond 1 goo BO 41.43 - - metc-ch 07

070;'0005 02-0023 littl. Coon lk 1 ,II B' 41.43 S y m,C!_6-f I B7,
02-1 Locke Lk I S" ABO 41.43 S - mete-Irid 'T·

07010206 02-0116 M09"esi~ St. Pond T 12ae H ., Y Y wmo-l ~ r A71

~ -



22:54 FRIDAY, JULY 1, 1988 6
MPCA 1987 Nonpoint-Souree Survey

By County, Woterbody Type. Nome

Co=e2 CNTYNAME=ANOKA WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07010206 02-0007 Marshan Lk I 230ac - - Z - wd-rc 87e
070102136 132-0007 Morshon Lk I 2300c - - Z - wd-re 87k
13703131305 02-0034 Mort i n Lk T - F 813 SW UX mdo_6-sp 87b
071330005 132-131334 Mort in Lk I a II SF 41.43 T U mso_6-f I 87e
1370313005 02-0034 Mart in Lk T - F 80 SW UX mdow-6-sp 87f
070113206 002 02-01375-01 Moore Lk I 108ac - 63.43 X T wd-rc 87e
0713102136 13132 132-131375-02 Moore Lk I - 63.43 X T wd-rc 87e
07010206 002 02-0075-01 Moore Lk I 750e ASDF 41.43 TX - mete-frid 87j
07010206 002 02-0075-132 Moore Lk I ABDF 41,43 TX - mete-frid 87j
07010206 002 02-01'175 ltAoore Lk I 1080c - 63,43 X T wd-rc 87k
070102136 1303 02-13052 Netto Lk T 3 B 11 .41 SW SW wmo-ee 87d
07010206 003 132-01352 Netta Lk T 162ae 8 11 ,41 SW SW wd-eo 87 j
07010206 02-13003 Otter Lk I 3320e - 65,43 ZT - wd-re 87e
070113206 132-0003 Otter Lk I 332ae - 65.43 ZT - wd-re 87k
07010206 02-0004 Po It i or Lk I 465ac - 32 ZT - wd-re 878
1370113206 02-00134 Peltier Lk I 4650e - 32 ZT - wd-re 87k
e7e1<1l2e7 132-0112 Peltzer Pond T leoe H 43 Y Y wmo-I rr 87j
0701132137 132-13114 Ramsey Terrace Pond T 45ae H 43 y y wmo-I rr 87j
07010206 02-00139 Reshanay Lk I 3360e - 43 ZS - wd-re 87e
070113206 02-013139 Reshanay Lk I 3360e - 43 ZS - wd-re 87k
13713102136 02-0008 Rice Lk I 4420e - - ZS - wd-re 87e
070102136 02-0008 Rice Lk I 4420e - - ZS - wd-re 87k
0713102137 02-01(1)4- Rogers T 150c H 43 Y Y wmo-l rr 87)
070113206 02-0015 Rondeau Lk T 2750c - - S - wd-re 87e
07010206 02-0015 Rondeau Lk T 275ac - - S - wd-re 87k
07010207 02-0089 Round Lk T 1.9sqmi H 32,41,43 T T wmo-I r r 87)

02-? Secondary Pond I 1.8ac 80 41.43 - - mete-ch 87k
07010206 02-01139 Shock Eddy T 12ae H 43 Y Y wmo-I rr 87j
137010206 02-0011 Shermon Lk I 330e - - ZS - wd-re 87e
070113206 02-0011 Shermon Lk I 33ae - - ZS - wd-re 87k
07010206 02-0083 SilverLk I 59.50e ABO 41,43 UX - mete-eh 87k

02'-0688 Spring Br Pond I 1800e 0 41,43 - - mete-f rid 87)
07010206 0132 02-0071 Spr i ng Lk I 6e.2oe - 43 T - wd-re 87e
0713113206 002 02-0071 Spring Lk I 60.2oe - 43 T - wd-re 87k
070113206 02-0080 Su I I i von Lk T 19ae SO 41,43 - - mete-eh 87k
13701132136 02-0113 Sunfish T 300e H 43,11 Y Y wmo-I r r 87 1
1371310206 132-013113 Word Lk I 260e - - Z - wd-rc 87e
07010206 132-013113 Word Lk I 260e - - Z - wd-rc 87k
137010207 02-13085 Word Lk I 1.3sqmi H 913 y S wmo-I r r 8 7 1

N= 74



22:54 FRIDAY, JULY 1, 1988 ,
UPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, Nome

C0=02 CNTYNAME_A~A WBT_STREAW ECOREG~HF

HUC SED AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ""'" OS,
AC' POT

07010206 ••2 Anoko/ro",se~ JD 1 - - - 31 ,32 - - wd-rc: .lk
07010206 ••2 Clearwoter r - - - 16,32 - - wd-rc: .,.
07010206 ••3 Coon Ck T 13.1sqmi DE 11,12,13,14,16,18,19,32,41,43 S S WIlIo-lrr '"07010206 ••3 cOOt< • I ,.

0" 19,J2,43 SX $X _d-c:o .',07010207 .2. ESTES BR T Sm' H 11,41,43 S T WIlla-I rr .,,
07e102e7 .2. Ford Bit , I"d H 11 ,43 Y Y WIlla-I rr 87 j
e7e10206 ••• MISSISSIPPI R T H 41,43.23 Y Y WIlla-I rr .',07010206 ••5 MISSISSIPPI R T H 41,43,23 Y y _0-1 rr .',070102e6 ••• MISSISSIPPI R T .., H 41,4J,23 Y Y WIlIa-Irr .',070102e6 ••2 Norton Cr I .5tlIIi - 41.43 - - "'etc:-fr d .',87040206 ••2 Oak Glen Cr I 1.2m' - ., ,43 - - "'etc:-Ir d 87j
07010206 ••2 RiCE CREEl( I Sm' 0 41 .•3 S - lIletc:-fr d 87 j
07010206 ••2 RICE CREEl( T - • 63.66 - - wd-rc: .lk
07010207 .., .'" . T Sm' H 41,43,23,74 U y WIlla-I rr .',e7010207 ••2 .'" . T '2.7sa"" DEC 11,12,13,1.,16,18,19,23,32,.' .43,76 U U WIlla-I rr .',0701 e207 ••• R'-" • T OED 11,12,13,14,16,18,19,23,32,4' .43,76 U U WIlla-I rr "Ie701 e206 ••2 Spring Bit Cr I 3", i 0 ., ,43 - - "'elc:-frid .',e7e10206 ••2 Stoneybrook Cr I 2m1 - ., .43 - - I'Ietc:-frid 87 j

,.. ••

HUe

,..

C0-02 CNTYNAME-ANOKA WBT-WETL.AND ECORECN-NCHF

SED AUXID RCHNAME TI ,IJ,I,IT ArEeT ErHeT SOURCE USE USE ""'" OS,
ACT PO'

e2-0686. Clover Pond T 3., 80 .1,.3 - - lIIetc:-c:h .lk
e2-0187. Fronk Lit T 3,30C: H 41, .3 y y WIlla-I r r .,"
82-e088. Leemon Lit I - 8H 98 S S WIlla-I r r .,'
82-eleS. Loch T 5.20c H 41.43 Y Y WIlla- I r r ,,'
02-0119. Mineral Pond T 12.10c H ., ,04J Y Y wma-I rr 871
82-630. Sunny Acres Pond T 530c H 41,43 Y y """'0-1 r r .7
e2-8e2h Unnamed Wetland T 1. Joe: H 41 ,43 Y Y wma-I rr ·,1
e2-OeS6w UnnOllled Wet lond I leeoc H 41,43 S S .",0-1 r r .',82-e087. UnnOllled Wetlond I - H "3,90 S S WIIIo-1 " .,,

9

co-e3 CNTYNAME_BECKER weT-AQUIFER ECOREGN-NCHF

HUC SED AUXID RCHNAME TI ,IJ,I,IT AFEeT EFFECT SOUflCE USE
ACT

USE
POT ""'" OS,

,.. 2

oqf-1 Osage A.af Port 0 Pineland Sond
oqf-112brdO Straight R

T
T

~

10lII i
EI
E "12,1,19

IIldo_l-dl
IlIdow-co

.,h
87;
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By County. Woterbody Type. Nome

C0=03 CNTYNAME=BECKER WBT=lAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

13902131133 03-9286 Cotton lk I all ABDFG 413.65 TW UX msof-1-dl 86b
13913213103 03-13286 Cotton lk I - ABDFG 65 TW UX msof-l-dl 87d
0913213103 1318 03-0381-01 Detroit lk T a I I G8 43.76,65 WXU XU mdow-l-dl 87h
139020103 018 93-13381-02 Detroit lk T GB 43,76,65 WXU XU mdow-l-dl 87h
0913213103 133-0387 Floyd lk I 01 I ABDFG 19,40.65 TW UX msof-l-dl 86b
139132131133 133-0387 Floyd lk I - ABDFG 19,65 TW UX msof-l-dl 87d
1391320103 03-0387 Floyd Lk T all B 11 U U mdow-1-dl 87h
09020103 03-13582 Ida lk I a I I ABG 11 , 19 , 40 , 65 TW UX msof-l-dl 86b
091320103 03-0582 Ida lk I - ABG 19,11 .65 TW UX msof-1-dl 87d
090201133 03-13506 Little Cormorant lk I o I I ABG 11 , 18. 19 , 40 , 65 TW UX msof-l-dl 86b
090201133 133-13506 little Cormorant lk I - ABG 19 , 11 , 65, 16 TW UX msof-l-dl 87d

93-0189 little Tood I a I I ABDFG 11 , 18. 19 , 40 , 65 TW UX msof-l-dl 86b
091320103 133-13189 little Toad lk I - ABDFG 19 , 11 . 65. 16 TW UX msof-l-dl 87d
091320103 03-0475 Melissa Lk I 01 I ABDFG 413,65 TW UX msof-l-dl 86b
0902131103 03-0475 Me Ii ssa lk I - ABDFG 43,65 TW UX msof-l-dl 87d
090201133 133-13475 Me i i ssa lk I 01 I BD 62,65 UX UW mdow-l-dl 87h
0913213103 03-13366 Muskrat Lk I 01 I B 62 SY UX mdaw-1-dl 87h
091320103 614 03-0273 Perch lk I a I I FB 31 S V mdow-l-dl 87h
1391320163 133-0359 So Iii e lk I a I I ABDFG 40.65 TW UX msof-l-dl 86b
13913213103 133-13359 So I lie lk I - ABDFG 43,65 TW UX msof-l-dl 87d

93-0659 Sand lk I a I I ABGI 11 , 18, 19 •70 SW UX msof-l-dl 86b
0902131136 03-0659 Sand lk I - ABGI 19 , 11 , 16 , 76 SW UX msof-l-dl 87d
1391320103 133-0359 Sauie Lk I a I I 8 62,65 UX UW mdo_l-dl 87h
139620103 03-0382 St Clair Lk I a I I B 43,62 - - mdow-1-dl 87h

N= 24

C0=63 CNTYNAME=BECKER WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

0913213106 0131 BUFFALO R I - EGI 11 S U mdOlll-1-dl 87h
090213106 1309 BUFFALO R I EGI 11 S U mdow-1-dl 87h
09020103 616 PELICAN R I - G 71 Y - mdow-1-dl 87h
0701eHl6 031 STRAIGHT R T 14.7mi BE 12,14,19,62.73 V V msof-1-pr 87h
13713113106 631 STRAIGHT R T 01 I EI 12 V V mdow-1-dl 87h
13713101136 1331 STRAIGHT R T lemi E 12,1,19 V V mdow-co 87i

N= 6



22:5. fRIDAY, JULY 1, 1988 •MPCA 1987 Nonpoint-Source Survey

8y County, Woterbody Type, Nome

C~4 CNTYN......E-BELTR...... I weT-LAKE ECOAEGN-NU!"

Hue SEO AUXIO RCHNAME Tf AMNT AFECT E~~ECT SOURCE USE USE .NO OSN
AC' POT

878'8181 027 04-0838 A.ndrusio Lk T 3sqllli 8 .5 U - swcd-. 0',878'8'81 027 04-6838 A.ndru!lio Lk I 1532 ; 32,76,77.65 UX - lII,of-'-bem, 8Th89828382 84-8329 801", Lk , 508 ; 32.65.76 UX Y lII,of-l-bemi ""89828382 84-8329 Ballll Lk - - - - - - wd-rl 8Th07018181 04-0135 8eltrOllli Lk T 54> B 32,65,76 UX - msol-l-belll; BTh07818101 02' 0"'-81J8 Belllidj i Lk T 69200c 80; 61,62.63.65,11.14 .• ' .•3, IJW UX IIIdo_'-bellli 8"878'8181 02. 04-0130 Bemidji Lk , 10sqllli 8 .5 U - !lWCd-4 87,87818101 0" 84-8138 Bemid~; Lk I 6428 8 65,74,75,76.32.41.43.62,63 UX - m.of-'-bellli 8Th
878'8181 02. 04-8138 Bemid) i Lk I 68880c C .5 , ·U mdof-'5' 8Th
87818181 04-0033 Benjamin Lk , JJ H 21,31,32 VX - mso'-1-bemi 8Th
07018101 04-0132 Big Boss lk , J80 B 32 .•3,65.76 UX Y m,of-'-bemi 8Th
07818101 04-8949 Big Lk , 3533 H 21.31.32,65 VX - 1Il'0f-'-bem. 8Th
e781810' 8<t-e831 Big Rice lk I 6880c B .8 Z Z IIIdo'-112 8Th
87810101 B27 04-8879 8ig Wolf lk , 12860c 80; 62,65 TW TX IIldo_'-bellli 8'.070Ul191 94-9157 Block lk , 2'. A 32,14.16 TW - lII.of-l-bem; 8Th
09828302 8JB 04-0869 BlaCkduck lk I 2742ac ABCOF 41.62.65 TW UX mdo_1-bem; 87.
89020302 BJ8 04-0069 Blackduck lk , 5sqllli B .5 T - s ...cd-4 87,
09920302 BJO 04-8059 Blackduck lk I 2595 8 14.31,32.43.62.65.76 IJW X ",.of-l-bem; BTh
09020302 "0 04-8869 Blackduck lk , - B 41.43,62.65 UX - ...d-r I 8Th
09028382 OJO 84-8069 Blackduck lk I 30800c B .5 , U IIIdof-151 BTh
89020305 04-0297 Bu:ute lie , 18. H - UX - ltI.of-l-bem; 8Th
09020385 84-8297 Buzzle lie - - - - - - wd-r I 8Th
07910181 OJ2 8<t-e141 Carr lie , 28.6 H 32.65.76 UX - m.of-l-belll; 8Th
07910101 8<t-e056 Carter lk , JO H 21 .32 TX - ",.of-1-belll; 8Th
07010181 0.--e838 Coss lk , 14sqmi 8 .5 U - ....cd-4 8'.07018181 04-e838 Coss lk I 15596 BE 21.32.62.65,66.74.76.77 'X - ItlSof-l-bemi 8Th
070l01e' 8.--e038 Coss lk Pike Boy I 45000c E •• UX UX ItIdof-1'2 BTh
09.020305 04-0343 Clear...oter lie , 1008 H 11.14,16.1.8.32.65.76 TX - msof-l-bem; 8Th
07018191 04-9238 Deer lie , 2.7 H 11.31,32.65 UX - ""of-l-bemi 87h'
09928382 8.--e33l Del_oter lk , '41 H 11,3'.32,65 UX - IIIsof-l-bemi .Th
070'8181 84-8824 Gi lstod lk , 237 H 21,31.32,55 UX - lII,of-l-bellli 8Th
~H0'8181 0.--e889 Goos, lk I 5. 8 21,32,52,65.~5,74.76,77 UX - IlIs0f-1-belfli 8Th
870'8'81 8.--e217 Grant lk , "0 H 14,32.65 UX - I!lsof-1-bem; 8Th

04-7 Gull lie , 3sqmi 8 .5 , - s.cd-~ 8',
87018181 84-e128 Gull lit , 2243 8 11,14.31,32,65 UX - msof-l-belll; 8"
87818181 8J2 e4-9140 Irving lk , 6440C 80; 51.62.65,11.14,4',43 IJW UX IlIdo_'-bemi .,.
87818181 8J2 84-8148 Irving lie ,

1S~lIIi 8 .5 . T - ....cd-4 87,
e7018181 OJ2

::::~::
Ir... lng lk I ., 8 31.32,41,43.62,65 IJW X llIeof-l-b~; 8Th

878'0'81 OJ2 Irving lk , 60eoc C .2 5 U "'dof-l~' 8"
84-1 Island Lie - - - - - - ...d-rl 67h

09820382 04-0166 Jul;o lit - - - - - - ...d-r I 8"
09820382 84-8165 Jul io lk I ..0 80 14,18.21,22,32,65 IJW X lII,of-l-bellli 8Th
87018101 84-8e87 Kitchi lk , 1785 ; '4,21,32,65 IJW - ",sof-1-be",i 8Th
070181~1 8.--e118 LittleBaULIt , J<J H 32,43,55,76 UX - ... of-1-beltl; 8Th
89828385 8.--e295 little Buzzle lk , 78 H - TX - ltI,ol-l-bellli 87.
87018181 04-8816 little Gilstod lit , 50 H 21,31.32,65 OX - "'lIof-l-bellli 8"

04-7 Little l.loou lie I 2480c 8 .0 2 2 mdof-112 8"
07819181 04-8155 little Turtle lk , ••• H 14,31,32.65 UX - Itlsof-'-bellli 87.
87918101 OJ< 8.--e142 Marquette lk , hqllli 8 .5 , - swcd-4 87,
07918191 OJ< 84-0'42 Marquette lit , 50' H 32,65 IJW - ItIlIof-'-bellli 87.

,- -
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By County. Woterbody Type. Nome

Co=e4 CNTYNAME=BELTRAMI WBT=LAKE ECOREGN=NMW

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

134-? Meadow Lk I 7130c B 913 Z Z mdof-112 '37"
13913213302 04-13122 Medicine Lk - - - - - - wd-rl 87h
090213302 134-0122 Medicine Lk T 446 H 14.18,32,65 UW - msof-1-beml 87h
e7el13Hl1 04-13011 Moose Lk T 5e13oc 8 913 T T mdof-112 87"
13713101131 04-10342 Moose Lk T 800c BFG 21,22,23.32,65 TX - swcd-15 870
10113113Hl1 134-0152 Movi I Lk T 923 H 32.65 UW - msof-1-bemi 87h
0913213302 134-13304 Myrtle Lk - - - - - - wd-ri 87h
0913213302 04-13344 Parks Lk T 500c BE 65.14.11 UXZ - swcd-15 87f
13713'13101 04-13032 Pimushe Lk T 135eoc C 14,65 UW UX mdow-co 87c
13101131131 04-13032 Pimushe Lk T 1368 H 21,32.65 UX - msof-1-bemi 87h
1371310101 04-0014 Popple Lk I 10130c B 913 Z Z mdof-112 87"
070113101 04-0034 Robideau Lk T 575 A 21,32.65 UX - msof-1-bemi 87"
090203132 134-01335 Red Lk - - - - - - wd-r I 87"
13701131131 04-131331 Rice Lk T 618 H 32.65 UX - msof-1-bemi 87h
0913210302 04-10124 Sandy Lk T 242 H 32,65 UX - msof-1-bemi 87h
070110101 134-131086 Stocking Lk I 75 A 14,32,65 SW UX msof-1-beml 87h
07131131101 134-0134 Three Island Lk T 678 H 14,31.32,65 UX - msof-1-bem' 87h
13713101131 04-13159 Turtle Lk T 1436 H 14,31.32,65 UX - msof-1-bemi 87h
0701131101 134-0111 Turtle River Lk T 1737 H 14,31 ,32,65 UX - msof-1-berni 87h
091320302 04-10035 Upper Red Lk T 4801313 H 12.13,16,31.32.65.71.72 UX - msof-1-berni 87h
091320302 04-01335 Upper Red Lk T 01 I E 19 UX - mdof-152 87,

04-? Whitefish Lk - - - - - - wd-rl 87h
0701El1e1 1327 04-0079 Wolf Lk I 1051 B 14.31,32,65.77 UX - msof-1-berni 87h

N= 73

C0=04 CNTYNAME=BELTRAMI WBT=STREAM ECOREGN=NMW

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

0713110101 023 I G 11,12.14,16,18,19,21.31,32,62 UW - msof-1-bemi 87"
070101131 029 I C 62 S U mdof-151 87>-
? ? Balsam 8k I 3mi G 43,63,73 SW Y msof-1-bemi 87h
109020302 1337 BATTLE R, S 8R I - F 14 Z - swcd-4 87g
0913213302 1337 BATTLE R, S BR T 9mi G 11 .14,75,77 SV V msof-1-bemi 87h
139132133132 037 BATTLE R, S BR T 15 H 14,19,11 V - mdof-152 87.
09020302 038 SATT LE R, S BR I F 14 Z - swcd-4 87g
091320302 1338 BATTLE R, S SR T G 11 . 14 , 75 , 77 SV V msof-1-bemi 87h
1390203102 1338 BATTLE R. ') BR T H 14,19,11 V - mdof-152 87i
091320302 1339 BATTLE R, Vi BR I F 14 Z - sll'tcd-4 87g
09020302 039 BATTLE R. IN BR T 9mi G 11 , 14,75,77 SV V msof-1-bemi 87h
09020302 039 BATTLE R, \iii BR T 3 H 14,19,11 S - md01-152 87,
09020302 1026 BLACKDUCK R I - F 14 Z - swcd-4 87g
09020302 026 BLACKDUCK R I 17mi H 14,16,19.31,71.75,76 SW - msof-1-bemi 87h
09132133132 1326 BLACKDUCK R T 2 H 14.19,11 T - mdof-152 87
1390203132 027 BLACKDUCK R I F 14 Z - swcd-4 87g
09020302 029 BLACKDUCK R I F 14 Z - swcd-4 87g
09020302 1329 BLACKDUCK R I H 14, 16. 19,31 ,71 .75,76 SW - msof-1-bemi 87h
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By County. Woterbody Type, N~e

Co-04 CNTYNAME=8ELTRAMI WBT_STREAM ECOREGN-NWW

HUC SEG AUXIO RCHHAAlE TI AMNT ArECT ErrECT SOURCE USE USE """ OSH
'CT POT

09020302 .,. BLACKDUCK R I 20mi , ,. T U IIIdof-151 ."09020302 .,. BLACKDUCK R T H 14,19.11 T - I'Idof-152 87i
09020JeS .13 CLEARWATER R T 711d • 11,12,14,\6,18,31,32,62,71,77 VX V l'I$of-1-bel'l; ."09020305 .13 CLEARWATER R - - - - - - mlof-l-bem; .7,
09020385 ., S CLEARWATER R I - G "

, - Iwed-4 .7.
09020302 13. COBURN CREEK I 211I; B 14 S U IIIdof-151 B7,
09020302 .3' CORlMJRANT R T 9mi G 12,14,21,31,32,77,18 50 - mlof-l-bflm; B7'
09020302 .3' CORMORANT R T " H 14,19,11 S - IIIdof-152 87i
09020302 .31 CORMORANT R, S SR T g", G 12,14,21,31,32,77,18 S. - miol-l-belll; '7,
0701eaU ". tr.4ISSISSIPI'! R I G 11, 12, 14 , 16, 18. 19 ,21 .31 ,32,62 IJW - m.of-l-bem; '7,
07010101 .'7 l.lISSISSIPPI R I , 14 , - lIwcd-4 '7.
07010101 .'7 tr.4ISSISSIPPI R I G 11,12,14,16,18,19,21,31,32,62 IJW - "lof-l-b'lIIi '7'
07010101 .'7 IolISSISSIPPI R I C 6' S U "'dof-iSl '7,
07010181 OJ2 MISSISSIPPI R I , 14 , - .wed-4 '7,
07010101 ." IolISSISSIPPI R 1 7emi G 11,12,14,16,18,19,21,31,32,62 IJW - "'lol-'-bemi '7,
070'0181 ." IolISSISSIPPI R I C 62 S U Iftdof-1S1 '7,
07818101 .33 IolISSISSIPPI R 1 - ,

"
, - Iwed-4 '7,

07010101 .33 IolISSISSIPPI R I 3000111i C 62 S U IIIdof-151 '7,
09020302 ." ""'" R I 16 AOEr ",14,19 50 50 IIIdof-124 '7'
09020302 .,. O'Brien Ck I 50' BO 11,14,16,18,31,32,77 50 V IIIlof-l-be",i '7'
T T Shllftp Lk I ". ., 31,32,62,65,77 UX - ""ol-1-b,"'i '7,
851020382 .'3 SHaTLEY BK I 9m; H 12,151,32,65,77 50 UX "',of-1-bellll .7,
09028302 ... TAMARACK R T lower Smi E 12,13 TW TW mdo_'-bellli '7'
09020302 .'5 TA"""RACK R T 1211I; H 12,13,14,19,31,32,65,77 50 UX luof-l-bellli B7'
09020302 .'5 TAI.4ARACK R T B E '. T - mdof-152 87i
87010101 ." TURTLE R T 251ft; H 14.31,32.65. UX - mlof-l-bellli .7'

t+- ..
C0=0S CNTYNAUE..BENTQN WBhVJeE ECOREGN-NCHF

HUG SEG AUXIO RCHNAME TI .......1 ArECT EFrECT SOORCE USE USE """ OSH
.CT POT

8711'283 es-eee. 00"0"0" Lk T - CD 11.1~,1.,1a,.3 .•• ,.!5 Z Z Iw<:6-5 .T.
e7&18283 e~ee84 Oono"on Lk I 930c BEF 11,14,19 T - m60f-2 .7'
e7010201 .., 0~e013 Llttl,RockLk I - BCD' 19,43,65,11,12,14,18 TW' UX' ,wc6-5 BT.
07018281 ••3 8s-ee13 Little Rock Lk I 12590c BE' 11,12,14,19,32,43 T - 11I601-2 ."
07810201 ••3 eS-0013 Little Rock Lk I 011 DH 11,65,90 TW UX czo-5 060
07010203 ..B 0s-ee07 Moyhew Lk I 1270c BEF 11,14,19 T - ~60f-2 '7,
e7010203 "B 0S-0007 l.loyhow Lk T - CEG 11,14,18.19,65 50' IJW' swed-S '7.
07010201 05-0012 U""omed Lk - 950(: BE' 11,14,19,12 T - mdof-2 '7,

t+- •

. ~.



22:54 FRIDAY, JULY 1, 1988 12
MPCA 1987 Nonpoint-Source Survey

By County. Woterbody Type. Nome

C0=05 CNTYNAME=BENTON WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

? ? Bo i 10Y Cr T - EF 11.14.19 Y - mdof-2 87h
07010201 )(133 Bunker Hi II Cr T - DEF 11.14,19 Y - mdof-2 87h
137010201 103 BUNKER HILL CREEK T CD 11 , 12 . 14, 16 , 18 , 19 . 65 SWZV TXZV swcd-5 87e
1371,311,3201 203 BUNKER HILL CREEK T - CD 11 . 12, 14. 16. 18. 19 . 65 SWZV TXZV swcd-5 87e
? ? Collner Cr T - EF 11.14.19 Y - mdof-2 87h
07010203 006 ELK R T - CDF 11 •14. 16. 18 . 19 . 63 . 65 TWZ UWZ swcd-5 87e
07010203 006 ELK R T DEF 11.14.19 T - mdof-2 87h
0701e203 1307 ELK R T CDF 11 . 14. 16. 18. 19 . 63 •6S TWZ UWZ swcd-S 87e
0713102133 13137 ELK R T - DEF 11 ,14.19 T - mdof-2 87h
0701021,31 e03 LITTLE ROCK CR T - DEF 11,12,14.19 T - mdof-2 87h
070102e3 e08 MAYHEW CR T - CD 11,14.16.18.19.65 SZ XZ swcd-5 87e
07ele203 ee8 MAYHEW CR I - DEF 11.12.14,19 T - mdof-2 87h
e7e10201 e01 MISSISSIPPI R T CDF 18,19,32.41.43.62.77 TWZ UXZ s..cd-5 87e
e7e102e1 001 MISSISSIPPI R I DEF 11 , 12, 14. 19 , 32 . 41 .43.62.66 U - mdof-2 87h
07010201 0132 MISSISSIPPI R T CDF 18,19.32.41.43.62,77 TWZ UXZ swcd-5 87e
e701e201 ee2 MISSISSIPPI R I DEF 11.12.14,19.32.41.43.62.66 U - mdof-2 87h
0701e2el 004 MISSISSIPPI R T CDF 18.19,32.41.43.62.77 TWZ UXZ s'llltcd-5 87e
07010201 0e4 MISSISSIPPI R I DEF 11.12.14.19.32,41.43.62,66 U - mdof-2 87h
07e1El2e1 e12 MISSISSIPPI R T CDF 18,19,32,41.43.62.77 TWZ UXZ s'lI'cd-S 87e
e7ele201 012 MISSISSIPPI R I DEF 11,12.14.19.32.41.43.62.66 U - mdof-2 87h
e70102e1 e13 MISSISSIPPI R T - CDF 18.19,32,41.43.62.77 TWZ UXZ s'lI'cd-5 87e
07ele201 013 MISSISSIPPI R I DEF 11,12.14.19,32,41.43.62.66 U - I1ldof-2 87h
07e102e1 014 MISSISSIPPI R I - DEF 11.12,14.19,32.41.43.62.66 U - mdof-2 87h
0701e203 ele MISSISSIPPI R T - CDF 18,19.32.41,43.62.77 TWZ uxz slItcd-5 87e
l?i7010201 e05 PLATTE R I - CD 14.18.19,32.51 TXZ UXZ swcd-5 87e
e713102e1 e0S PLATTE R T - DEF 11.12,14.19 S - mdof-2 87h
e701e2e3 )(e5 Stoney Bk T - DEF 11.14.19 Y - mdof-2 87h
e7e1e207 )(25 Stoney Bk T - CDF 11 , 12, 14. 18. 19. 65 SWZ TWZ sll'tcd-5 87e
e7e102e3 1303 SAINT FRANCIS R T - COG 11,14.16.18.19.65 TWZ UWZ swcd-5 87e
071310203 ee3 SAINT FRANCIS R T - DEF 11.14,19 T - mdof-2 87h
e7e102e3 ee3 SAINT FRANCIS R - - H 18 - - mpco-2 87i
070102131 )(e3 Zuleger Cr T - CD 11.12,14,18.19.65 TWVZ UXVZ swcd-5 87e

N= 32

C0=06 CNTYNAME=BIG STONE WBT=LAKE ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7e2eee2 e6-0002 Ar t i choke Lk T 20110c OF! 11,19.77 UX - s'llfcd-6 870
e7e20ee1 e22 e6-0152 Big Stone Lk I 111850c BCDFI 11,16.18.19.41.43.65.77 TWZ XZ swcd-6 870
e7e2e001 022 06-0152 Big Stone Lk I 7298eeac ABDF 11.12.16.18,19,41.43,62.63,65 TW UX \ltd-um 87e
1390213102 06-0138 East Toquo Lk I 44eoc BCI 11.19.41.43.77 SX - swcd-6 870
07e20e01 010 06-0e01 Marsh Lk T - BDF 65 . 41 •43 , 11 , 18, 19 UWY y clo-37 87b
e7e2ee01 01e 05-00131 Marsh Lk I - BOF 11,16.19 S U mpca-4 87i
0702e001 010 06-e001 Marsh Lk I 12sqmi ABCDEGI 11 •12. 17 , 18 . 19 . 62 . 65 ,80 SW SWY swcd-37 87k
0702e001 ele 06-0eel Marsh Lk I all DCF 19 , 11 .65. 18 U X clo-37 860

N= 8



22:5' FRIDAY, JULY 1, 19BB ,.
MPCA 19B7 Nonpoint-Source Survey

By County, Woterbody Type, Nome

C0=05 CNTYNAME~BrG STONE weT_STREAM ECOREG~NG~

HUC SEC AUXID RCHNAME TI ""'NT AFECT EFFECT SOURCE USE USE ..., OSN
ACT POT

07020001 ••7 ~INNESOTA R I DE' 11,19,77 UWZ - mdo_,,"-onk 87007020001 .'8 ~INNESOTA R I DE' 11,19,77 UWZ - mdow-4-monk 87007020001 ." ~INNESOTA R I DE' 11,19,77 uwz - mdow-4-mQnk 87h
97929001 .Z. ~INNESOTA R I 011 DE' 11.19.77 UWZ - mdo_'~onk .7h
N_ •

C0=97 CNTYNA~E=BLUE EARTH WBT=lAKE ECOREGN:WCB~

HUC SEC AUXTD RCHNAME TI ""'NT AFECT EFFECT SOURCE USE USE ..., OSN
ACT POT

07020911 07-005' Bot lontyne Lk I - ASf 19,11.55.'0 T U m,of-'I-1ote 86'07929911 97-13135' BollQntyne Lk - - ASf 19,11,55 T U rn,of-'I-1oh 8"67620007 07-0098 CrystQI lk T - ABf 40,19.11.55 U U "'sof-"-ote B6'07029007 07-0098 Crystal lk - - ABf 43.19.11,65 U U msof-4-vitoh BT'07020011 07-0053 Duck Lk I - Bf 19,11.55.'9 T U msof-'I-1ote B6'07020011 07--0053 Duck Lk - - Bf 19,11,55 T U rnsof-"-ote B"97929911 97-9053 Duck Lk I 011 ABOF 11,16,18,19,65 UXZ - rndo_4-monk BTh
07029907 97-9047 George Lk I - AB 11.65 T U rnsof-"-ote B6'07920907 07-9947 Georqe Lk - - AB ,. T U m~of-"-ote 8"070201397 07-9096 loo" Lk T - ABf '0,19,11,65 U U rnsof-4-wQte B6'
07920907 07-0096 Lao" Lk - - ABf '3,19,11,65 U U rnsof-4-wote B7d
97026911 07-0979 Lura Lk I - Bf 19, 11 T U msof-4-wate B6'
97929011 07-9979 Lura Lk - - Bf 19, It T U msof-4-wate B"07020011 97--09•• Madison lk T - Bf 19,11,65.'0 U U msof-4-wQte e6'
07629011 07-90« ~adison lk - - Bf 19,11,65 U U msof-'I-1ote B"
0'7029011 97--00•• MadiSon Lk I 011 ABOF 11,18,19,65 UXZ - mdo_4--1tIonk B7h... 16

Co-07 CNTYNAME-BLUE EARTH WBT_STREAM ECOREGN-WCBP

HUG SEC AUXtO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ..., OSN
ACT PCT

07020009 .., BLUE EARTH R I - DEFG 11,18,19 U IN msof-4-wote e6'
97929009 .., BLUE EARTH R I DE' 11,19,77 UWZ V mdo_""""'onk B7h
07029099 ••Z BLUE EARTH R I DErG 11,18.19 U IN msof-4-wote BOb
970213009 ••z BLUE EARTH R I DE' 11,19,77 uwz v mdo_4-monk 87h
07020009 ••Z BLUE EARTH R - - DEFG 19. 11 U UV msof-4-.ote B7h
07920909 .., BLUE EARTH R I DEFG 11,18,19 U IN "'sof-4-.ote BOb
97929099 .., BLUE EARTH R I OEf 11,19,77 uwz V mdo_'-monk B7h
0713201309 .., BLUE EARTH R - DEFG 19, 11 U IN "'sof-4-.ote B7h
97029099 ••• BLUE EARTH R I DErG 11,18,19 U IN - "'sof-4-wote BOb
97920009 ••• BLUE EARTH R I 011 DE' 11,19.77 UWZ V rndo_4-monk B7h
07020009 .,, BLUE EARTH R I DEFG 11,18,19 U UV msof-....ote BOb
07029009 .'5 BLUE EARTH R I DErG 11,18.19 U UV IlIsof-4-wate BOb



22'54 FRIDAY, JULY 1. 1988 15
MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type. Nome

l;ll=e7 CNTYNAME=BLUE EARTH WBT=STREAM ECOREGN=WCBP

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371341313132 1312 CANNON R - DEFG 19,11 U U msof-4-wote 87h
1371341313132 1313 CANNON R - - DEFG 19,1' U U msof-4-wote IF'"
137132131311 13113 COBB R I - DEFG 11,18,19 S T msof-4-wote 36b
137132131311 13113 COBB R I DEF 11,19,77 TWZ - mdow-4-monk 871,
137132131311 13113 COBB R - - DEFG 19,11 S T msof-4-wote 871,
137132131311 1317 COBB R I DEFG 11,18,19 S T msof-4-wote 86b
137132131311 1317 COBB R I o I I DEF 11,19,77 TWZ - mdo_4-monl< 87h
137132131311 1317 COBB R - DEFG 19,11 S T msof-4-wote 87~

1371321313138 eel COTTONWOOD R - - DEFG 19,11 S T msof-4-wote 871,
1371321313138 13133 COTTONWOOD R - DEFG 19,11 S T 'llsof-4-wote 871,
137132131311 13131 LE SUEUR R I - DEFG 11 ,18,19 T U msof-4-wote 86b
137132131311 13131 LE SUEUR R - - DEFG 19,11 T U msof-4-wote 87h
137132131311 13139 LE SUEUR R I DEFG 11,18,19 T U msof-4-wote 86b
137132131311 13139 LE SUEUR R - DEFG 19,11 T U msof-4-wote 87h
137132131311 1313 LE SUEUR R I DEFG 11,18,19 T U msof-4-wote 86b
13713213011 1313 LE SUEUR R - DEFG 19,11 T U msof-4-wote 87h
13702131311 1314 LE SUEUR R I DEFG 11 ,18,19 T U msof-4-wote 86b
1371321313137 1324 LITTLE COTTONWOOD CR - - DEFG 19,11 S T msof-4-wote 8711
137132131311 13132 MAPLE R I - DEFG 11,18,19 S T msof-4-wote R6b
137132131311 13132 MAPLE R I DEF 11,19,77 TWZ - mdow-4-monk 87,.,
137132131311 13132 MAPLE R - - DEFG 19,11 S T msof-4-wote 87h
137132131311 13134 MAPLE R I DEFG 11,18,19 S T msof-4-wote 860
137132131311 13134 MAPLE R I DEF 11,19,77 TWZ - mdow-4-monk 87h
137132131311 13134 MAPLE R - DEFG 19,11 S T msof-4-wote 871,
137132131311 13138 MAPLE R I 011 DEF 11,19,77 TWZ - mdow-4-monk 87h
137132131311 13135 MINNESOTA L (MAPLE R) I DEFG 11,18.19 S T msof-4-wote 86b
1371321313137 eel MINNESOTA R I - DEFG 1 i ," 8.19 UV W msof-4-wote 86b
1371321313137 1303 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
1371321313137 13134 MINNESOTA R I DEFG 11 ,18,19 UV UV msof-4-wote 86b
137132131307 1304 MINNESOTA R - - DEFG 19,11 UV UV msof-4-wote 871,
1371321313137 e05 MINNESOTA R - DEFG 19,11 UV UV msof-4-wote 87h
137132013137 13138 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
1371321313137 13139 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
1371321313137 13113 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
1371321313137 1311 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 860
1371321313137 1313 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
1371321313137 13136 SWAN L OUTLET - DEFG 19,11 UV UV msof-4-wote 871,
1371321313113 eel WATONWAN R I - DEFG 11 ,18.19 T U msof-4-wote 86b
1371321313113 eel WATONWAN R I o I I DEF 11,19,77 UWZ V mdow-4-monk 871,
07132"'0113 eel WATONWAN R - - DEFG 19,11 T U msof-4-wote 871,
07132130113 13132 WATONWAN R I DEFG 11,18, , 9 T U msof-4-wote 86b
071321313113 13132 WATONWAN R I DEF 11,19.77 ,UWZ V mdow-4-monk 871,
1371321313113 13133 WATONWAN R I DEFG 11,18.19 T U msof-4-wote 86b
1371321313113 13134 WATONWAN R I DEFG 11,18,19 T U msof-4-wote 86b
1371321313113 13136 WATONWAN R I DEFG 11 .18.19 T U msof-4-wote 86b
1371321313113 1313 WATONWAN R, S FK - DEFG 19,11 T U msof-4-wote 871,

N= 58



MPCA 1987 Nonpoint-Source Survey
22:54 rRIOAY, JULY 1, 1988 ,

By County, Wolerbody Type, Nome

Co-0a CNTYNAME-BROWN weT_LAKE EOOR£CN-WCBP

HUC SEC AUXIO RCHNAME T1 ........T ArECT ErrECT SOURCE US, US, RIolO DSN
ACT POT

0702000a 08-0054 Altermott Lk T - " 11 SW - ,wcd-8 070
87820008 0S-0096 Boi .. Lie T - " 11 SW - .wed-8 '708702000a 0a-0011 Cleor lk T - " 11 TW - Iwcd-B 87087020008 88-0011 Cleor Lk T - ABOrH 1 I, 14,\6,90 TWY UX' C:l0-8 8"0;:
07028008 e8-0e1~ Cleor Lk 1 oil " 11,90 ST T C:lo-8 "00702e007 08-0035 Gi Imon Lk T - " 11 SW - Iwc:d-8 "0e7e20818 88-0026 Hanska Lk 1 - , 19 , 11 S T m.of-~ote 'Ob87e2001e ea-0e26 Hon.leo Lie 1 - • 11,16,72 SW - ,swed-8 '7087828el8 8a-8026 Honsleo Lk T - BOFH 11,14,16,19,65,72,98 TW U, C:1O-a '"07820010 8a-0826 Hanska Lil 1 18440c ABCOEFGH 11,19,65,76,71 TW U, rIIdow-4-nu .,.
87020818 88-8826 loIon,ko Lk - - , 19,11 S T 1II.01-4-wote ""0782e818 88-0026 Hanska Lk 1 oil 0'" 11,90 ST U C:1O-a '.08782e007 08-8016 Juni Lk T - " 11 SW - Iwc:d-8 "087020087 08-0084 Li nd'!n Lk T - " 11 SW - .wc:d-8 8~ ,)
87828087 88-8873 Lone Tree Lie T - " 11 SW - Iwc:d-8 a:o
87828807 8a-8818 Omsrud Lk T - " 11 SW - .wc:d-8 .70
07028088 08-0814 Sc:hool lk T - " 11 SW - swc:d-8 '70
0782000a 0a-0045 Sleepy lye lie 1 - , 19, 11 5 T 1II,0'-4-'Wole 86b
0782008a 08-0045 Sleepy Eye Lk T - " 11,72 TW - Iwed-8 ",8782880a 8a-e045 Sleepy Eye Lil T - A80rH 11,98 SY UY C:lo-8 "08702080S 88-0045 Sleepy Eye Lk 1 2900e ~EFGH 11,19,41,43,76,71 SW U, IIIdo_4-nu .,.
0782808a 0S-0045 SI eepy Eye Lk - - , 19 , 11 5 T "'lof.,.4-':ote .7'
070280ea 08-0845 S Iup.,. Eye Lk 1 oil " •• ST T' C:lo-8, ••0
070200e8 8a-8e27 Zander. Lli T - " 11 SW - .wc:d-8 "0

0- ,.
Co-0a CNTYNAME"'SROWN WST_STREAM (COREeN-WCBP

,

"""HUC S'C AUXID RCHNAME TI AlolNT AFECT EFFECT SOURCE US, US, OSN
ACT POT

8702eeeS .., COTTONWOOD R 1 - OEFG 11,la,19 . 5 U 1II.0'-4-wote "0
8782eeea .., COTTONWOOD R T '" 11,14,16.41,98 y y clo-8 'Ptl
8782888S .., COTTONWQOO R T - 0' 11,16,la TW - .wed-S ~~e

e7e20e0a .., COTTONWOOD R T '" 11,98 y Y e:i:o-B ••0
e7e2888a ••3 COTTONWOOD R T '" 11.14,16,41,ge Y" y clo-8. .70
0782888a ••3 COTTONWOOD R T D' 11,16,la TW - ued-B .T.
0782088a ••3 COTTONWOOD R T '" 11,98 y y clo-8 ••0
070208e8 ••5 COTTONWOOD R T '" 11,14,16,41,98 y y c:ro-8 .,.
87820eee .., COTTONWOOD R T 0' 11,16,la TW - .wed-8 .T.
8782888S ••5 COTTONWOOD R T oil '" 11,98 Y Y c:i0-8 .'0
8 782008a ••• COTTONWOOD R T - '" 11,14,16,4',98 4 y ,,0-8 .70
0702000a ••• COTTQNWOOO R T D' 11,16,18 - .wcd..,.S .7.
87e2888a .1' COTTONWOOD R T 'H 11,14,16,41,913 y Y cro-8 '70
07020887 ." LITTLE COTTONWOOD CR 1 - OEFG lI,1a,19 S T lII.of-4-wate ..,
137028007 .,. LITTLE COTTONWOOD CR T - D' 11.16.18 SW - ••c:d-8 .T.
07828007 .,. MINNESOTA R T '" 11,14,16.41.98 TT UY c:IO-a .70
87828087 .'. MINNESOTA R T 0' lI,\6.1a UW - swcd-a .7,

~ -



22:54 FRIDAV. JULV 1. 19138
MPCA 1987 Nonpoint-Source Survey

By County. Woterbody Type. Nome

C0=08 CNTYNAME=BROWN WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

070200e7 el1 MINNESOTA R T FH 11 , 14. 16 . 41 . ge n UY czo-8 87b
07020007 011 MINNESOTA R T DE 11.16.18 UW - Ilwcd-8 87e
07020007 el1 MINNESOTA R T FH 11.ge V Y czo-8 860
e7e2eee7 e13 MINNESOTA R T FH 11,14.16.41.ge TV UY czo-8 87b
07020007 013 MINNESOTA R T DE 11.16.18 UW - swcd-8 87e
07e20007 013 MINNESOTA R T FH 11. ge Y Y czo-8 860
e7e20ee7 e15 MINNESOTA R T FH 11 .14.16.41 .90 TV UY czo-8 87b
e7e20e07 015 MINNESOTA R T DE 11.16.18 UW - swcd-8 87e
e7e200e7 015 MINNESOTA R T FH 11 . ge Y '( czo-8 860
e7e2eee7 e16 MINNESOTA R T FH 11 . 14. 16 . 41 . 90 TV UY czo-8 87b
07020007 016 MINNESOTA R T DE 11.16.18 UW - swcd-8 87e
e7e20007 016 MINNESOTA R T FH 11.90 V V czo-8 860
07020007 018 MINNESOTA R T - FH 11 •14 . 16 . 41 ,90 TV UV czo-8 87b
e7020007 018 MINNESOTA R T DE 11.16.18 UW - swcd-8 87e
07e20007 018 MINNESOTA R T FH 11 .90 V V czo-8 860
07020007 019 MINNESOTA R T - DE 11.16.18 UW - swcd-8 87e
07020007 019 MINNESOTA R T a I I FH 11.90 V Y c%0-8 860
07020e07 021 MINNESOTA R T FH 11, ge y Y czo-8 860
0702e012 eM MINNESOTA R I - DEFG 11.18.19 UV UV msof-4-wote 86b
07020012 008 MINNESOTA R I DEFG 11.18.19 UV UV msof-4-wote 86b
07e20012 013 MINNESOTA R I DEFG 11,18,19 UV UV msof-4-wote 86b
07020012 019 MINNESOTA R I DEFG 11.18,19 UV UV msof-4-wote 86b
07020012 02e MINNESOTA R I DEFG 11 ,18.19 UV UV msof-4-wote 86b
07020008 017 MOUND CR T - DE 11,16,18 SW - swcd-8 87e

N= 41

C0=09 CNTYNAME=CARLTON WBT=LAKE ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

09-? Big Lk I 8e00c BC 65 X - mdof-211 87,
04010201 09-0e32 Bi g lk I - DB 77,32 T U swcd-9 87e
04010201 09-0032 Big Lk I 5660c BG 43.65 TWZ UXZ czo-9 87i
04010201 09-0032 Big Lk I a II BCG 40.65 UX - czo-9 860
04010201 09-0008 Chub Lk I - BOG 32.65 TW UX swcd-9 87e
04010201 09-0008 Chub Lk I 4000c BC 65 X - mdof-211 87,
04010201 09-0008 Chub Lk I 2740c B 43.65 TWZ UXZ czo-9 87i
04010201 09-0008 Chub Lk I a I I BCG 40.65 UX - czo-9 860
07010103 09-0068 Cole Lk T 1490c B 43.30.65 TW TW czo-9 87.
07010103 09-0057 Eog Ie lk I 6000c BC 65 UX - mdof-211 87i
07010103 09-0e57 Eagle Lk I 41eoc GB 18.43.30.65 TWZ UXZ czo-9 87i
07010103 09-0057 Eagle Lk I all BG 40.18 UX - czo-9 860
07030003 0e6 09-0038 Hanging Horn Lk T - DG 77 T U swcd-9 87e
0703ee03 006 e9-e038 Hanging Horn Lk I 420 oc B 43.65 TWZ UXZ czo-9 87,
07010103 0e9 09-0060-01 Island Lk I 6eeoc BC 65 UX - mdof-211 87i
07010103 0e9 e9-0e60-02 Island Lk I BC 65 UX - mdof-211 87i
07010103 009 e9-0060 Island Lk I 4560c B 43.62 TW UX czo-9 87i



~PCA 1967 Nonpoint-Souree Survey
22:54 FRIDAY, JULY 1, 1986 "

By County, Woterbody Type, Nome

C~09 CNTYNAME-eARLTQN WBT=L~KE ECOREGN.NLF

HUC SEC ~uxtO RCHNAME TI ~MNT ~F"ECT EFfECT SOURCE USE USE R"" OS'
ACT POT

87018103 .., 89--e06&-01 Island lk I ,II BC 40,65 UX - ezo-9 86,
0101010J .., 09-0060-02 Island Lk I ec 40,65 UX - e10-9 8"070,:\000J ••• 09-00J5 Little Hanging Horn lk I - 0 31.32,43,76,17 T U ,wed-9 ~7~
07030003 ••• 09-00J5 Little HanQinQ Horn lk T 127ae ee 43,30 TW, TW' e10-9 ~7.

07030003 09-0058 Merw; n Lk I Sloe e 1 I • 18 TW UX e10-9 87,
07030ee3 e•• 09-0041 Mooseheod Lk [ - e .5 T U swed-9 87,
07030003 09-0e29 Po rk Lk I 373ae BG 43,65 TW, UX' e10-9 87,
070Jeee3 09-e029 Pork Lk I ,II ec 40.65 UX - e10-9 8',
070'0103 .., e9-0067 Tamarack Lk [ 120ae ec .5 UX - mdof-21 1, e7.
07010103 09-0063 Woodbury Lk [ 60ac ec 14,65 UX - mdof-211 e7,

No 27

C0-09 CNTYNA~E-eARLTONWBT.STREA~ ECOREGN-NLF

HUC SEC AUXIO RCHNAME TI AMNT ,HECT EFFECT SOURCE USE USE """ OSN
ACT POT

04010301 ." Blockhoof Cr I 4mi ABCDF I. TV - mdof-211 87,
04010301 ." Blockhoof R T - ore 71,31,74,75,77 V U ,wcd-9 e7.
84018201 .,. MIOWAY R T - e 111,18,14 W X • wed-9 .7•
0401'e301 ." N04AOJ I R I - Dr 76,77 T U swed-9 .7,
04018281 .., Ot hr Cr I .... ; ABCD~ 8J VT - mdot-21I 87i
04010201 ••J ST lOUIS R I CE .J U - mdot-211 87,
84010201 ••• ST LOUIS R I CE 'J U - ",do'-211 87,
049'10201 ••5 ST LOUIS R I CE 'J U - mdof-211 87,
04010201 ••• ST LOUIS R I C< 'J U - mdof-211 87,
04010201 ••7 ST LOUIS R I CE 'J U - fftdo'-211 87i
04010281 ••e ST LOUiS R I 38r11; CE .J U - IIIdof-211 87;
04010201 ee, ST LOUIS R I DE 64.62,61.75.31 S U ,wc0-9 e7.
04018281 e" ST LOUIS' R I - DE 64.62,61.75.31 S U swcd-9 87.

No 13

Co-1. CNTYNA~E-eARVE~ weT_LAKE ECQAEON-NCH'

H1JC SEC AU)(ID RCHNAI.lE TI AMNT AFECT EfFECT SOURCE USE USE R"" DSN
ACT POT

07010206 H~""'0044-01 ouburn,w I A8 11,14,19,32,16 , - _<!-fte e"
87020012 10-0012 Ann Lk T 1210e 8 32,43 T U swed-10 8"
07020812 1&-0063 ASSU/llp.t ion Lk T IJZ ABErG 11,16,19 , - mso_6-shok 8"
07010206 1&-0044-01 Auburn lk I 3470c Ae 11,14,19,32,76 , - wd_c 87h
07010286 1e-0044-82 Auburn Lk I Ae 11,14,19,32,76 , - wd_c 8Th
07010286 1e-0044-02 Auburn lk,e Arm - - e - - - wd-mc 87'
07010206 16-004-4-01 Auburn lk,w Arm - - e - - - wd_c 8"
07010286 10-004-4-02 Auburn,. I 3470c 'e 11,1.,19,32,16 , - wd-ftlc 8"
07820012 10-0109 Borne. lk I 175 ABErG 11.16,19 , - msow-6-shak 87,

.- .-





~ ~
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MPCA 1987 Nonpoint-Source Survey

By County. Woterbody Type. Nome

CO=ll CNTYNAME=CASS WBT=STREAM ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

e7elele6 eel CROW WING R - EDF 11.12.14.18.19.41 T U swcd-ll 870
e7elele6 ele CROW WING R - EDF 11.12.14.18.19.41 T U swcd-ll 870
e7elele6 e12 CROW WING R - EOF 11.12.14.18.19.41 T U swcd-ll 870
e7elele6 e13 CROW WING R - EDF 11,12,14.18.19.41 T U swcd-ll 870
e7elele6 e15 CROW WING R - EDF 11.12.14.18.19.41 T U swcd-ll 870
e7elele6 e17 CROW WING R - - EDF 11,12.14,18.19.41 T U swcd-ll 870
e7elele5 ee9 PINE R I a I I E 11.14.19.41 T U swcd-ll 870
e7elele6 ee6 STONEY BR T lemi DE 14.19 S V mdof-323 87h
e7elele6 ee7 STONEY BR T DE 14.19 S V mdof-323 87h

N= 9

CO=12 CNTYNAME=CHIPPEWA WBT=LAKE ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

e7e2eeel 37-ee46-el Lac Qu i Po r Ie Lk I - ABOE 11 ,16.19 T U swcd-12 870
e7e2eeel 37-ee46-e2 Lac Qui Parle Lk I ABOE 11.16.19 T U swcd-12 870
e7e2eee5 12-ee3e Shakopee Lk I - OB 11.19 S T swcd-12 870

N= 3

CO=12 CNTYNAME=CHIPPEWA WBT=STREAM ECOREGN=NGP

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

e7ele2e5 e14 T - 0 11.19 Y Y swcd-12 870
e7e2eee5 eel CHIPPEWA R I EDA 11.19 T U swcd-12 870
e7e2eee5 eel CHIPPEWA R I 0 11 S U czo-12 860
e7e2eee5 ee3 CHIPPEWA R I EDA 11.19 T U swcd-12 8 70
07020005 003 CHIPPEWA R I all 0 11 S U czo-12 860
07020005 004- CHIPPEWA R I - EDA 11 .19 T U swcd-12 870
e7e2eeel eel L QUI PARLE ~MINNESOTA R~ I EDA 11 .19 T U swcd-12 870
070200e1 e06 L QUI PARLE MINNESOTA R I - EDA 11 .19 T U swcd-12 870
1371321313134 eel MINNESOTA R I OEF 11,19.77 UWZ - mdow-4-monk 87h
1371321313134 ee5 MINNESOTA R I OEF 11.19.77 UWZ - mdow-4-monk 87h
e7020e04 ee6 MINNESOTA R I OEF 11.19.77 UWZ - mdow-4-monk 87h
1370200134 ee8 MINNESOTA R I OEF 11.19.77 UWZ - mdow-4-monk 87h
07e20004 010 MINNESOTA R I OEF 11.19.77 UWZ - mdow-4-monk 87h
e7e2e004 ell MINNESOTA R I OEF 11,19,77 UWZ - mdo_4-monk 87h
e7020e04 1315 MINNESOTA R I OEF 11.19.77 UWZ - mdo_4-monk 87h
e7e200e4 e16 MINNESOTA R I OEF 11.19.77 UWZ - mdo_4-monk 87h
070201304 e17 MINNESOTA R I EDA 11 .19 T U swcd-12 870
e7020e04 e17 MINNESOTA R I OEF 11.19.77 UWZ - mdow-4-monk 87h
e70200e4 e19 MINNESOTA R I EDA 11.19 T U swcd-12 870
137132130134 1319 MINNESOTA R I OEF 11.19,77 UWZ - mdo_4-monk 87h



MPCA 1987 Nonpoint-Sourc. Survey

By County. Woterbooy Type. Nome

Co-12 CNTYNAMEwCHIPPEWA weT_STREAM ECOREGN_NGP

22:S4 rRIDAY. JULY 1. 1988 "

HOC SEO AUXIO RCHNAME Tl AJ.f\IT AHCT UFECT SOURCE USE USE """ OS.
ACT POT

070Z0004 ." lr,lINNESOTA R 1 0" ° " S U clo-12 86.
~"e2e0e4 .28 lr,lINNESOTA R 1 - EOA 11 . 19 T U swco-IZ 87.
07020004 .28 MINNESOTA R 1 ." orr 11.19.77 1l'I2 - "'do_~onk 8,"
07020e04 .2. MINNESOTA R 1 0" 0 " S U clo-12 860
07020004 .J! MINNESOTA R 1 EDA 11 •19 T U 5"'Cd-12 870
070Z0004 .J! MINNESOTA R 1 orr 11.19.77 1l'I2 - llIoo_4-fflonk 87h
e7020004 .J! MINNESOTA R 1 0 " S U ClO-12 860

No 27

Co-13 CNTYNAMEwCHISAGO weT-LAKE ECOREGNaNCHF -----
HUC SEG AUXIO RC""""E TJ AMNT AFECT EFFECT SOURCE USE USE """ OS.

ACT POT

07030ees 13-0012 Chisogo Lk T 9300c e l'.43,6S T U "wcd-13 8"
070300es 1.}-00 I 2-01 Chisogo lk 1 87> erG IZ.1.4,16.32.43 Il'I - msof-3-hink 87,
0703000S 13-0012-0Z Chis090 Lk 1 e,o 12.14,16.32.43 Il'I - IlIsof-3-h i nk 87,
07030e0S 13-00S3 C()IlIfort Lk 1 n0ac e 1' ....3.6S T U swcd-13 871
07e30e0S ." 13-008.)-01 Goose lk T J230c e 11.43.6S T U swed-13 '"e7e3ee0S ." 1.}-008.)-02 Goos_ LI< T e 11.43.6S T U swed-13 .71
e7030e0S 1'}-0041-el Green lit. 1 1e30oc e 1' ....3.6S T U swed-13 871
07030005 1'}-0041-02 Green lk 1 e 11 ....3.65 T U swcd-t3 8"
0703000S ''}-0041-0 I Green lit 1 1714 ABFG ·, .... 16.32,43 Il'I - msof-3-hinlt ""0703000S 13-0041-e2 Green lk 1 ABFG 14,16.32,43 Il'I - IIlsof-.}-hink '"0703e0eS 13-0e32 N Center lk 1 7600e e 11,43.65 T U "weo-13 87'
07030e0S 13-0e3Z N Center Lit 1 725 e,o 11.,16.32.43 Il'I - msof-3-h Init 8',
e70J00eS 13-0035 N li nds t rOOfl: lit T 1600e e l' ....3.6S T U "wco-13 ",'
07030095 .JI 13-0069-01 Rush lit 1 J1700e e 1',43,6S T U swcd-13 8"
07e30005 .JI 13.:...e069-02 Rush lk 1 e 11,43,6S T U swcd-13 ."e7e30005 .JI 13-0069-01 Rush lk 1 2832 e,o 1.... 16,32.43 Il'I - msof-J-h i nit ."0703ee05 .J! 1.}-0e69-02 Rush lk 1 BFG 14.16,32 ....3 Il'I - I!Isof-.}-h i nil. IHq
07030905 .JI 1.}-0eG9-01 Rush lk - - H 6S - - IIIpco-2 '7,
e7030e0S • J! 13-0069-02 Rush lk - - H 8• - - mpco-2 87,
0703000S 13-0027 S Center lk 1 9130c e 11 ....3. 6S T U swed-13 871
e7e3e00S 13-0027 S Center Lk 1 835 8'0 12.14.16.32,43 Il'I - IlI$of-.}-hink 87,
0703e00S 13-0028 S Lind"trom lit 1 6690c 8 1' ....3.6S T U swed-13 871
0703e00S 13-0028 S li ndstrOlll lk 1 'S. 8'0 12.14.16.32.43 Il'I - IIIsof-3-hink 8',

"" 2J

00-'3 CNTYNAMEwCHISAGO WBT_STREAM ECOREGN:NGHF

HUC SEO AUXIO RCHNAAlE TI Al.IIlT AFECT EFFECT SOURCE USE USE """ OS.
ACT POT

07e30e05 .JS Co Ditch 3 ~sunriS. R~ 1 1....... i E 13.19 y y swed-13 871
e7030005 "5 CoDiteh5 SunriseR 1 7.2,,1i E 1J. 19 y y swed-IJ 871

No 2

~ --
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By County. Woterbody Type. Nome

CO=14 CNTYNAME=CLAY WBT=LAKE ECOREGN=RRV -----------------------------------

HUC

09020106
09020106

N= 2

SEG AUXID

14-0049
14-0100

RCHNAME

Lee Lk
SilverLk

TI

T
T

AMNT AFECT EFFECT

o
o

SOURCE

11
11

USE
ACT

TX
SX

USE
POT

RMO

swcd-14
swcd-14

DSN

870
870

CO=14 CNTYNAME=CLAY WBT=STREAM ECOREGN=RRV -----------------------------

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE
ACT

USE
POT

RMO DSN

09020106
09020106
09020106
09020107
09020107
09020107

N= 6

001
009
009
001
002
003

BUFFALO R
BUFFALO R
BUFFALO R
RED R
RED R
RED R

a 11

a I I

EGI
BCF
EGI
BCFE
BCFE
BCFE

11
11 .19
11
11.18.19.41
11.18.19.41
11.18.19.41

S
TW
S
TW
TW
TW

U
UW
U
UW
UW
UW

mdow-l-dl
wd-br
mdow-l-dl
wd-br
wd-br
wd-br

87h
87h
871,
87h
87h
87h

DSNUSE USE RMO
ACT POT

RCHNAMEAUXIDSEGHue
------------------------------------- CO=15 CNTYNAME=CLEARWATER WBT=LAKE ECOREGN=NLF -------------------------------

TI AMNT AFECT EFFECT SOURCE

09020305
09020305
07010101
07010101
09020305
09020305
07010101
07010101
09020305
09020305
09020305
09020305
09020305
09020305
09020305
09020302
07010101
09020305
09020108
07010101
09020305
09020305
09020305

15-0231
15-0159
15-0040
15-0025
15-0001
15-0085
04-0343
15-0023
15-0022
15-0090
15-0027
15-0030
15-0139
15-0139
15-0157
15-0153
15-0002
15-0058
15-0063
15-0127
15-0016
15-0086
15-0086
15-0047

AI Johnson Pond
Anderson Lk
Bagley Lk
Berg Lk
Big LoSo I Ie Lk
Carver Lk
Clearwater Lk
Dohlberg Lk
Doniel Lk
Deep Lk
E Four Legged Lk
Fence Lk
First Lk
First Lk
Five Lake
Four Lk
Haggerty Lk
Heart Lk
Huff Lk
Island Lk
Itasca Lk
Johnson Lk
Johnson Lk
Kings Lk

T
T
T
T
T
T
T
T
T
T
T
T
T
I
T
T
T
T
T
T
T
T

T

150c
20ac
200ac
50ac
400ac
90ac
1500ac
50ac
100ac
1200c
600ac
40ac
50ac
58
70ac
60ac
160ac
400ac
500c
38
1200ac
90ac

40ac

OF
BCDE
BDE
BCD
ABG
BE
BDEF
BCD
BDE
BCE
AS
BDE
ABC
B
BEF
BE
BE
ABG
BE
H
EFG
BE

BE

31
11.14.19.18.74.72
11 .14.18
14. 16 • 18. 65
22.23.32.43.65.76.77
11.14.19
11.12.14,16.18.19.21.22.65.74.77
11.18.16.14
11,14.31,65.76.77
11.14,18,19
11,14,19
11,14,19
11.19
11,14,18,19
11.19
11 .14,19
11.14.19
22.23.32.43.65.76.77
18.19
21
43.32.66.77
11.14.19

21.22.65

z
Z
TZ
T
UX
Z
UXZ
T

TZX
Z
Z
T
SW
Z
Z
Z
UX
Z
Wi
UX
Z

uxz

swcd-15
swcd15
swcd15
swcd-15
swcd-15
swcd15
swcd15
swcd-15
swcd-15
swcd15
swcd-15
swcd15
swcd-15
msof-1-bemi
swcd15
swcd15
swcd15
swcd-15
swcd-15
msof-l-bemi
swcd-15
swcd15
wd-r I
swcd-15

87f
870
870
870
870
870
870
870
870
870
870
870
870
87h
870
870
870
870
87f
87h
870
870
871,
87f
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By County, Woterbody Type, Nome

CO=15 CNTYNAME~lEARWATER WBT-lAKE ECDREGN-Nlf

HUe SEG ....UXIO RCHNAME TI AMNT "HeT EFFECT SOURCE USE USE ..., OSN
ACT POT

09020305 15-0081 lomond lk T 1600c ABC OS TX - .wcd-15 87,090Z030S 15-00S7 leon lk T 1600c BE 11,14,19 Z - .wcd15 B7,090Z030S 15-15'44 lindberg lit T .3e00c BAEF' 1, , 19 TX - ,wcd-15 B7,0902153155 15-0144 lindb.rg lit I - AB 11,14 no - wd-r I B7,090215305 15-014. l1ndb.r~ lit T OB H 11,14,18,19 no - 11lIof-l-b'llli B"070115101 15-9015 litH. lit lit I ,II ASDFH 19,11,65 no UX m.of-J.-.l!lont 80b1590215305 15-01581 lO!llond lit T " B 31,3Z,43 UX - m,of-l-bemi B7.159020.305 15-15104 lone lit T 12eoc BC " TX - ,wcd-15 87,15701151151 15-01557 long lit T .30eoc ABC 22,23,32,43,6S.76,77 UX - ,wcd-15 87,0915215.305 15-00515 long lit T 800c BOG J1 UXZ - .wcd-15 8"09020103 15-00S8 Long lost lit T 50eoc ABC 65,76,77.22,23,31,32,43 UX - ,wcd-15 87,09020108 15-0130 lower Rice lit T 16000c "ecOE 16,19,21.22,23,65,66,74 UX - .wcd-15 87,090215108 15-0079 Iolll'l.rvo lit T .30eoc ABC 87,14,32,43,65,76,77 UX - ,wcd-15 87,0902010S 15-01579 Iolln,rvo lit T 235 A8 11,14,18,65 UX - m.of-l-b.1l'l i B7,0902153155 15-0137 Ioli nnow lit T 1200c BC 11,14,19,65 T - ,.,,,cd-15 87,09020305 15-0137 Iollnnow lit T ,.7 AB l','4,lS,65 S' UX rllSof-1-bend 87,0902010S 1S-0061 MUd lit T 3000c AE 12,19 S' - .wcd-15 87,09020305 15-0082 Iolud lk T 400c BCE 11,19,14,65 TZ - .wcd-15 87,090Z0J0S I!5-0037 N.l. 01'01'1 lit T 2000c BE 11,14,19 SZ - ,wcdl5 87,09020J05 15-0105 On, lit T 1000(; BE 1',14,19 Z - ,wcd15 87,09020J0S 15-808J Pehrson lit T 1600(; AB 11,14,65.18,19 TZ - ,wc6-15 87,090Z0J0Z 15-eeeJ Plclt,rol lit T 800c BE OS UXZ - ,wcd-15 8"090Z0J0S 15-0142 Pike lit T 500c BCO 11,14,18,19 TX - ",cd-15 87,09020305 15-0149 Pi", lit T 100150(; "ecDEI'" " ,14, 19,65 TX;: - .wcdl5 87,09020J05 15-0149 Pin. lit I - AS 11,65 UX - wd-rl 87,09020305 15-0149 Pi". lit T 11S8 A 11,14,31,32,65 50 UX m.of-l-bell'll 87,09020305 15-0138 Sobe lit T 500c AB OS TX - .wcd-15 B7,090Z0108 15-0135 Sond lit T 1000c BE 11,19,31 Z - .wcd-IS 87,e90Z0.305 15-0140 Second lit T 800(; ABC 11 , 19, T - .wcd-1S 87,09020305 15-0140 S,(;ol'ld lk T 59 A8 11,14,18 50 UX 1l'l,01-1-beIl'l1 87,09020305 15-0156 S; J( Lit T S00c ABOE 1\,14,18,19,65 SZ - .wcd15 87,090Z0305 15-0035 Spilt, Lit T 1000c BE 18,65 TZ - 'wcd15 87,09020305 15-0035 Spl It, Lit I - AB 18 50 - wd-rl 8"09020.305 15-0029 St.nlul'ld lk T 3200c 0 31,77 Z - ,wed-IS 87,07010101 15-0020 Suclt,r lit T 1500c ABC 22,2.3,3Z,43,65,76,77 UX - ,wc<l;-15 87,
09020.305 15-0141 T.,i rd lk T 600(; BOEC 11.14,19 T - ,wed-IS 87,
09020305 15-0152 Three Lk T 500c BE 11,14,19 Z - awcdlS 87,
09020305 15-0151 Two Lk T 400c BE 11,14,19 Z - awcd15 87,

15-&293 UI'II'IO!lIed T 1600c BE 11,14,19 Z - ,wcd-IS 87,
0902010S 15-0059 Upp,r Rice lit T 15000c AGE 12,19,74 50 - .wcd-15 87,
090Z0305 15-0028 W Four L'9ged lk T 6000c AB 11,14,19 Z - Iwcd-1S 87,
09020305 15-0060 Wolker Brook lit T 1500c BOE 11,19,32,65,73,74,76,77 UX - .wcd-15 87,
09020305 15-0158 Wilmor Lit T 800c BCE 11,14,19,18 Z - .wcd15 87,
No 67

~ -
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DSN

87i
87i
87b
87b
87b
87b
87c
87i
87b
87c
87i
87i
87i
87i
87i
87i
87g
87f
87~
871
87i
87i
87f

EFFECT

swcd-15
swcd-15

U mdow-l-bem
U mdow-1-bem
U mdow-l-bem
U mdow-1-bem
TU mdow-l-trf

swcd-15
U mdow-1-bemi
TU mdow-1-trf

swcd-15
swcd-15
swcd-15
swcd-15
swcd-15
swcd-15

V msof-1-bemi
swcd-15

V msof-1-bemi
swcd-15
swcd-15
swcd-15
swcd-15

CE
BCDE
AEG
AEG
AEG
AEG
ADF
ABCDEG
AEG
ADF
ABCDEG
BCDE
ABCDEFG
ABCDEFG
BCDE
BCDE
G
BDECGA
G
ABCDEF
ABCDEF
BCDE
BCDE

USE RMO
POT

35mi

.5mi
3mi

4mi
22mi

3mi
19mi
15mi
1.5mi
1mi

8mi
4.5mi
2mi

By County, Woterbody Type. Nome

CO=15 CNTYNAME=CLEARWATER WBT=STREAM ECOREGN=NLF --------------------------------

AMNT AFECTHUC SEG AUXID RCHNAME TI

09020108 x12 Auganaush Cr T
07010101 x33 Bear Cr T
09020305 001 CLEARWATER R T
09020305 005 CLEARWATER R T
09020305 007 CLEARWATER R T
09020305 013 CLEARWATER R T
09020305 013 CLEARWATER R I
09020305 013 CLEARWATER R T
09020305 015 CLEARWATER R T
09020305 015 CLEARWATER R I
09020305 015 CLEARWATER R T
09020108 x14 Hier Cr T
09020305 112 LOST RIVER T
09020305 212 LOST RIVER T
09020108 x13 Mosquito Cr T
07010101 033 MISSISSIPPI R T
? ? Nasset Cr T
09020108 011 RICE L (WILD RICE R) T
09020305 1314 RUFFY BK I
139132133135 1314 RUFFY BK T
139020305 312 SILVER CREEK T
070113101 x33 Unnamed To Bear Cr T
09020108 x12 Unnamed To Buckboard Cr T
SOURCE USE

ACT

65 Z
11,14.18.19 Z
12.13,71,74 S
12,13.71,74 S
12,13.71.74 S
12.13,71,74 S
90(11.13.19,71) S
11,12.13.14,15.19.10.22.31.41 ,43,51 .62.63,64.65.66.71.72.73.74.75.76,77 -
12.13.71.74 S
90(11.13.19,71) S
11 ,12.13.14,15.19.10.22.31.41.43.51.62.63.64.65.66.71 .72,73.74.75.76.77 -
11,14,18.19 Z
11,12.13.14.18.19.22,31.51.65,66.71,72.74,77.62,41 ,43 TWZ
11 ,12.13.14.18,19.22.31 ,51 ,65.66.71 .72.74,77 , 62.41 ,43 TWZ
11,14.15,19,71.72.76,77 Z
1 1 . 14. 18 . 19 TWZ
11.12,14.32.77 SW
11,14.16.18.19.31,71.72,73,74,75 TXZ
1 1 , 14 , 18 •77 SW
11 , 14, 18. 19 , 65. 12 . 13 . 71 . 72 , 74 . 76 , 77 , 66 Z
11,14.18,19.73.74 Z
11.19 Z
11,14,19 Z



MPCA 1987 Nonpoint-Souree Survey,

By County, Woterbody Type, Nome

C~15 CNTYNAMEeCLEARWATER WBT=STREAM ECOREGN_NLF

22:54 rRIDAY, JULY '. 1988 "

-

HUC SEG AUXID RCHNAME TI. AJ.lNT AFECT EFFECT

09020305 '15 Unnamed To Clearwater R T ,5mi BC09020305 " 5 Unnomed To Clearwater R - 3mj ABCDE09020305 " 5 Unnomed To Clearwater R T S",; BCDE09020305 " 5 Unnamed To Clearwater R T 21'1I; BCDE99920305 ,15 Unnamed To Clearwater R T 1mi CEG09920395 '15 Unnamed To Clearwater R T 2nd BCOE09020305 " 5 Unnamed To Liltle Mississippi T 7mi BCDE09020305 ," Unnamed To Last R T 1m i ABCOE09020305 ," Unnomed To Lost R T 1I'll i BC09020305 ," Unnamed To Last R T 2mi BCDE09020305 ," Unnamed To Last R T 1mi ABCDE09020305 ," Unnamed To Last R T 3m; ABCDEF07010101 ," Unnamed To Mississippi R T 1.5rlli BCOE09020305 ,,. Unnamed To Rufty Bk T ,51!'1i BDE99020305 ,,. Unnamed To Rufty Bk T 1.5 BOEr09020305 ," Unnamed Ta Silver Cr T 2mi BCOE09020305 ," Unnamed Ta 5i Iver Cr T 2.5mi ABCDEr
? ? Unnamed To Unnamed T 2m; BCD
09020305 ,15 Unnamed To Unnamed T 2.5mi BCOE09020305 ,15 Unnamed T6 Unnamed T 1m; BC09020305 ,15 Unnamed To Walker Bk T 3mi BCOE09020305 ,15 Wal ker Bk T .m l BCDEG09020108 .,. WILD RICE R T BDECGA
SOURCE USE USE R"" DSN

ACT POT

",18 2 - swed-15 87i
11,14,18,19,65,73,74- 2 - swed-1S 87i
11,14,18,19,65 2 - swed-15 57i
11,1 •. 18,19,32,43.65 2 - swed-1S 87i
41,43,62,63,5.,55,66 SO - swed-1S 87i
11,14,19 2 - swed-15 87i
11,14,18,65 SO - swed-15 87i
11,14,18,19,74 2 - swed-15 87i
65 2 - :!Iwed-1S 87i
11,14,18,19 2 - swed-1S 87i
11,14,18,19 2 - swed-1S 87i
11,14,18,\9 2 - :!Iwed-15 87i
11,14,18,19 2 - swed-15 87i
11 • 19 2 - swed-1S 87,
11,14,19 2 - swed-15 87i
11,14,18,19 2 - swed-1S 87i
11,14,18,19,41,43,32.51,52,54,65.66,73,74-,76,77 '2 - swed-1S 87i
11,1.,19 2 - sw(.r!-1S 87i
11,1.,18,55 SO - swed-1S 87i
1.,18,19,65 2 - swed-1S 87i
11,1~,18,55 SO - swed-1S 87i
11,1.,18,19,31,43,51,65,73,74- TW2 - swed-1S 87i
11, 14,1S,18, 19,31,71,72,73,74-,75 TXl - :!Iwed-IS 871

,-



22:54 FRIDAY. JULY 1. 1988 28
MPCA 1987 Nonpoint-Source Survey

By County. Waterbody Type. Name

C0=15 CNTYNAME=CLEARWATER WBT=STREAM ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

139132131138 13113 WILD RICE R T G 11 . 14. 18 . 77 SW UX msof-1-bemi 879
139132131138 1314 WILD RICE R T 5mi BDECGA 11 • 14. 16. 18. 19.31 ,71 ,72 , 73 ,74.75 TXZ - swcd-15 87f
139132131138 1314 WI LD RICE R T 1.5mi BDEC 11.14.18,19 Z - swcd-15 87f
139132131138 1314 WILD RICE R T lemi G 11,14.18.77 SW UX msof-l-bemi 879

N= 513

C0=15 CNTYNAME=CLEARWATER WBT=WETLAND ECOREGN=NLF

HUC SEG AUXID RCHNAME TT AMNT AFEeT EFFECT SOURCE USE USE RMO DSN
ACT POT

15-e235w Anderson Lk T 5ac BE 11.14.19 Z - swcd15 87a
15-ee39w Clearbrook Lk T 6eac BE 11.14.19 SZ - swcd15 870
15-ee24w Duncan Lk T 3eae BCD 14. 16 , 18 . 65 T - swed-15 870
15-e161w Larson Lk 1 leae G 31 Z - swcd-15 87f
15-e353w Little Carver Lk T 5ae BE 11.14.19 Z - swcd15 87a
15-ee8ew Moon Lk T leeae ABCDEF 16.19 - TX swcd-15 87a
15-ee89w Steenerson Lk T 5ae E 64.66 Z - swcd15 870
15-e16ew Talge Lk T 2eae BDE 11.14,18.19 Z - swed-15 87f
15-e291w Unnamed T 8eae BE 11.14.19 Z - swcd-15 870
15-e143w Unnamed T 2eae BE 11 .19 Z - swed-15 870
15-e447w Unnamed T 4eae BE 11 ,14.19 Z - swcd-15 870
15-0450w Unnamed T 10ae D 11.14.74 Z - swed-15 87a
15-0294w Unnamed T 5ae BC 11,14.18 Z - swed-15 870
15-e347w Unnamed T 213 B 14.65 Z - swed-15 870
15-e3eew Unnamed T leae BD 11.19 Z - swed15 870
15-03elw Unnamed T 5ac BD 11,19 Z - swcd15 870
15-e234w Unnamed T 5ac BC 11.18.14.19 Z - swcd15 870
15-0088w Unnamed T 10ae BE 11,19 Z - swed15 870
15-e233w Unnamed T 1eae BE

.
11.14,19 Z swed15 870-

15-e232w Unnamed T 5ae BE 11,14,19 Z - swcd15 87a
15-ee41w Unnamed T 25ae BDE 11 ,14.18 Z - swed15 87a
15-0049w Unnamed T 40ae BE 21,22.65 UXZ - swcd-15 87f
15-ee51w Unnamed T 30ac BDE 11 , 14. 19 •65 Z - swed-15 87f
15-ee53w Unnamed T 4eae BDE 11,14.19 Z - swed-15 87f
15-e455w Unnamed T 3eae BDE 11.14.19 Z - swed-15 87f
15-e454w Unnamed See 19 T148r38 T 6eae ABE 11.14,19 Z - swed-15 870
15-e298w Unnamed See 213 T148r38 T leae E 66 Z - swcd-15 870
15-e292w Unnamed See 23 T147r38 T 40ac BE 11,14,19 Z - swed-15 870
15-e452w Unnamed See 7 T148r1R T 400e ABCDF 11.14,18,19 Z - swed-15 870

N= 29



22:54 ~RIOAY. JULY 1, 1988 "UPCA 1987 Nonpoint-Souree Sur~ey

By County, Woterbody Type. N~e

C~16 CNTYN~E-eOOK WBT-LAKE ECOREGN-NLr

HUe SEG AUXID RCHNAME TI AMNT A~ECT E~HCT SOURCE USE USE RMO OSN
ACT POT

16-1 Caribou Lk 1 ,II .C ., T. UX ezo-16 ..,
04010101 ••• 16-0360 Caribou Lk 1 7140e A.C J2 T. UX Iwed-16 ."04010101 ••• 16-0360 Coribou Lk T 7140e C .5 TX UX "'IOI-2-r .7,
04010101 ••• 16-0360 Coribou Lk T 7140e C " T U ...d01-25 .7h
04010101 ." 16-0143 O.~i I Troek Lk T 18730e C .5 UX UX 11I101-2-9"' .7,
04010101 ." 16-0143 O.... ill Troek Lk T ,II .C " UX UX ezo-16 ..,
04010101 16-0227 Hungry Jock Lk T ,II Be ., UX UX ezo-16 ..,
04020300 16-0001 Lok. Superior - - OEF 77.80,90 VZ - "'10'-2-11 67i
04020300 16-0001 Lk Superior T - , ,. - VZ "'10'-2-1. ..b
04020300 16-0001 Lk Superior , - C ., UW UW ez0-16 ..,
04010101 16-0239 Poplor Lk I ,II BC ., TX UX e10-16 ..,
No "

C~16 CNTYNAME~OOK WBT-STREAM ECOREGN-NLF

HUC SEG AUXIO RCHNAME TI AMNT AFECT ErrECT SOURCE USE USE RMO OSN
ACT POT

04010101 .Z. CASCAOE L T 17.5lIIi 0 " U U 11I'01-2-9"1 .7,
040UH01 .Z2 DEVIL TRACI< R T 15.000e ABC J2 UX UX Iwed-l6 .7,
04010101 ••• Jon~ i ek Ck T "i E ., 5 T IIIS0f-2-~", .7,
04010101 ••• Jon~iek Ck T 1.5lIli E ., U U IIIdo'-25 .7h
04010101 ." KlleALL CR T .8mi E ., U U ItlIOI-2-~1II .7,
04010101 ." KIMBALL CR T "'" E ., U U "'dol-25 .7h
04010101 .,. POPLAR R 1 O'G J2 T U Iwed-HI .7,
04010101 .,. POPLAR R T - 0 " U U "'101-2-9'" .7,
04010101 ." POPLAR R 1 O'G J2 T U Iwcd-16 .7,
04010101 ." POPLAR R T 0 " U U "'101-2-911I .7,
04010101 ." PoPLAR R 1 30' O'G J2 T U swcd-16 .7,
04010101 8,. RiCE L (POPLAR R) 1 O'G J2 T U Iwcd-l11 87,
04010181 8" TDoFERANCE R T - 0< 21.113 U U ItlIOf-2-~1II .7,
04010101 ." TEIoIPERANCE R T ..., E ., U U "'00f-25 .7h
N- "

~ -



22:54 FRIDAY, JULY 1, 1988 30
MPCA 1987 Nonpoint-Source Survey

By County, Waterbody Type, Name

CO=17 CNTYNAME=COTTONWOOD WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371131313131 17-131322 I 146ac ABCDEFGH 11,19,65,76,71 TW UX mdow-4-nu 87b
1371321313138 17-131333 Augusta Lk I 499ac BFD 11 ,14 SZ Z msow-4-wind 87d
e7e2eele 17-eee7 Bingham Lk T whole ABCE 11,19,65 TX - swcd-17 87f
e7e2eee8 17-ee49 Carey Lk I 117ac BF 11 ZS - msow-4-wind 87d
1371131313131 17-131322 Cottonwood Lk I 146ac BF 11,14 XT - msow-4-wind 87d
1371131313131 17-131322 Cottonwood Lk T whole ABCE 11 , 18 , 19 , 65 UX - swcd-17 87f
e7e2ee1e 17-1313133 Mountain Lk - a I I H 413 , 19 , 11 , 18 - - msof-4-wind 86b
1371321313113 17-1313133 Mountain Lk I 241ac ABCDEFGH 11,19,65,76,71 WU XU mdo_4-nu 87b
1371321313113 17-1313133 Mountain Lk T 241ac FD 41,18,11 T W msow-4-wind 87d

17-1313132 Mt Lk I whole ABCDFG 11,16,19 T W swcd-17 87f
1371321313113 17-1313133 Mt Lk I whole ABCDFG 11,16,19 T W swcd-17 87f

17-131342 Oaks Lk I whole ADEF 11,18,19 S W swcd-17 87f
e71eeeel 17-131344 Oaks Lk I whole ADEF 11,18,19 S W swcd-17 87 f

1371131313131 17-ee24 String Lk I 4e2ac BF 11 ,19 SWZ - msow-4-wind 87d
1371131313131 17-131324 String Lk I whole ADF 11 ,19 SW - swcd-17 87f
e71eeeel 17-131324 St ring Lk T 25ac AD 11 ,19 SW SW swcd-32 87g
e71eeeel 17-1313613 Talcott Lk I 928ac ABCDEFGH 11,19,76,71 WT UX mdow-4-nu 87b
e71eeeel 17-ee6e Talcott Lk - 5eoc - - T U swcd-51 87g
e71eeeel 17-ee13 Wolf Lk I 1240c BF 11 Z S msow-4-wind 87d

N= 19

CO=17 CNTYNAME=COTTONWOOD WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371131313131 eel DES MOINES R I 16emi ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87 b
1371131313131 eel DES MOINES R T 01 I DE 11,12,13,14,15,16,17,18,19 U W swcd-17 871
e71eeeel 002 DES MOINES R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
137113013131 13132 DES MOINES R T DE 11,12,13,14,15,16,17,18,19 U W swcd-17 87f
e7e2eee7 e24 LITTLE COTTONWOOD CR I 75mi ABCDEFGH 11 ,19,41 ,43,71 ,76 YT UY mdow-4-nu 87b
e7e2eele ee6 WATONWAN R T DEG 11 , 12 , 13, 14, 15, 16, 17, 18, 19 , 65 , 62 , 71 S W swcd-17 87f
07020010 0135 WATONWAN R, N FK T o I I DEG 11 , 12 , 13, 14, 15, 16, 17 , 18 , 19 , 65 , 62 , 71 S W swcd-17 87f

N= 7

CO=18 CNTYNAME=CROW WING WBT=? ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

insufdef too numerous to list - - - - - - swcd-18 87k

N=



22:54 fRIDAY, JULY 1. 1988 "MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, No~.

Co-18 CNTYNAMEeCRQW WING WBT=LAKE (CORECN-oNLF

HUC SEC AUXfD RCHNAME TI AMNT AFECT EF'fECT SOURCE USE USE ""'" OSN
ACT POT

07010104 18-0256 Bou Lit T 3400c ABO 43,6,5,76 TX n wd-t I 87007019106 18-0306 Bou lk - 4270c - - - - wd-t 1 87007010105 18-e259 Bonnie lit , 830c A80 43,65,76 TW V wd-t I 87007010106 18-0374 Clark lk T 30' 8 - - - mdo_3-broj 87,07010106 18-0374 Clark Lk 1 3610c ABCD 43,65,76 TX V wd-t I 87.07010106 18-0341 Crystal Lk - 1 190c - - - - wd-t I 87.07010105 18-0305 Edward lk T 29850c A80 43,65,76 UX .T wd-t I 87.07010106 18-0329 Gorden lit I 2830c ABO '4,18,19 SW V . wd-t I 87•07010106 18-0338 Gladstone Lit T 4810c A80 43,65,76 UX V wd-t, 87.87818186 18-8382 Hartley Lk T 121lac A80 43,6S,76 V V wd-t I 87087e181815 18-0392 Hart ley Lit - - H 83 - - IIlpca-2 8"07010106 18-0375 Hubert lk T 1341ac ABO 43,65,76 UX V wd-t I 87.07010106 18-0.375 Hubert lit - - H " - - rIlpco-2 87i07010105 18-0183 hlol'ld lk T 2'. B - - - mdo_3-broi 87,87010106 18-0340 Littl, Hubert Lk , 281ac AOO 43,65,76 UW V wd-t I 87.07010105 010 18-0351 little Pel icon lit T 4020c ABO 43,65,76 UW V wd-t I 87007010106 18-0372 LOl'Ig Lk T 63370<: ABO 41,43,65.76 UX V wd-t I 87.18-? lOl'l9 lk,. - - H 18 - - mpco-2 87i07010105 010 1&-0342 lougee lk T 1900c ABO 43,65.76 UX V wd-t I 87.07010105 010 18-0343 tr.4orkee ll( I ll9ac A80 43,6,5 UW V wd-t I 87.87010106 18-0377 tr.4iddle Cullel'l Lit - - J '0 - - mpco-2 87107010106 18-0389 tr.4oburg ll( , 450c ABO 43.65 V V wd-t t 87.07010106 18-0335 tr.4011 ie Lk I 2700c ABCD 14,16,18 SW V wd-t I 87.07010105 18-0308 Pel i<:ol'l Lit T 84680c ABO 32,41,43.65,76 UX UW wd-t I 87.07010106 18-0Je4 Perch lit , 2260c ABO 80 SW ,. wd-t I 87.07010106 18-0327 Ric. lk I 2220c ABO 14,16 SW V wd-t' 87.07010105 18-0251-01 Sondbor Lit T 9770c ABO 43,65,76 TX TX wd-t' 87.07010105 18-0251-02 SOl'ldbor Lk T ABO 43.65,76 TX n wd-t I 87.07010104 18-0090 Serpent lit - - He 16,65 - - IIlpco-2 87i07010105 18-e348 Shaffer Lit I '140c ABO 80 SW V wd-t I 87.07010106 '8-0404 Sibl.y lit T 4'20<: BO 43,65 T. UX ~dof-323 8Th07010106 18-e239 Si'ver lk - 2090c - - - - wd-t I 87.07010106 18-9337 Sloulj\h lit - 720c - - - - wd-t' 87.07010106 18-0323 Sorenson Lk T 1140c ABO 43,65.76 TX V wd-t I 87007010106 18-0336 Tw In Lk - 540c - - - - wd-t I 87.07010105 18-0412 Upper Hoy Lit T 6400c B 43,65 UW UX mdof-323 87h07010104 0" 18-0096 Upper long lk J 79.3 8 - - - mdo_3-broj 87<
No 37

--



22:54 FRIDAY. JULY 1, 1988 32
MPCA 1987 Nonpoint-Souree Survey

By County. Waterbody Type, Nome

C0=19 CNTYNAME=DAKOTA WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020012 19-0081 Augusto Lk T 40ae BD 32.43 y Y wmo-gc 87j
07010206 19-0061 Bold Lk T 11 ac BDF 31.32.43 YX '(WZ wmo-gc 87j
07040002 19-0020 Chub Lk I 261ac ABFG 11.16,19 SWZ SWZ sfm-10 87j
07040001 19-0029 Crystal Lk T 292ac ABDF 41,43 UX UX wmo-bd 87k
07020012 19-0033 Ear I ey Lk T 42ac DFH 41.43 Z Z wmo-bd 87k
07040001 19-0023 Farquar Lk T 67ac DF 32,43 W - mdow-6-sp 87b
07020012 19-0057 Fish Lk T 24ac ABF 31,41 T UW mdow-6-sp 87b.
07020012 19-0057 Fish Lk I 30ae ABDF 31,32.41.43 TZ UX . wmo-gc 87j
07020012 19-0071 Jensen Lk T 55ac ABD 31.32.43 SY TX wmo-gc 87j
07040001 19-0025 Ke I I er Lk I 60ac ABDF 32.41,43 S Y wmo-bd 87k

19-? Lac Loven T 69ac ABDF 32.43 X UX wmo-bd 87k
07020012 19-0032 Lee Lk I 25ac GABDF 19 , 11 , 14 ,32 Y Y wmo-bd 87k
07020012 19-0055 LeMay Lk I 40ac ABDF 31.32.41.42 TY UX wmo-gc 87j
07040002 006 19-0006 Lk By I I esby I - BDEFGI 11 , 19 . 65 . 18 . 30 UWZ UXZ msof-5-lc 86b
07040002 006 19-0006 Lk By I I esby T 2255ac ABFG 11 .19 TWZ TWZ sfm-10 87j
07040002 006 19-0006 Lk By I I esby I a II ABDFG 11 .19 SW UX swcd-25 87k
07040001 19-0022 Long Lk T 39ac D 32.43 W - mdow-6-sp 87b
07010206 19-0076 McDonough Lk T 20ac ABDF 32.43 Y UXZ wmo-gc 87j
07020012 19-0072 O'Brien Lk T 40ac ABD 43 Y UXZ wmo-gc 87j
07010206 19-0054 Shanahan Lk I 12ac ABDF 32,43 TY TY wmo-gc 87j

19-? Sunset Pond T 60ac GDI 32.41.43 Z Z wmo-bd 87k
07020012 19-0067 Thomas Lk I 45ac ABDF 41 ,43.31 . 32 SW TXZ wmo-gc 87)
07010206 19-0036 Unnamed Pond T 14ac BD 32.43 Y Y wmo-ge 87j
07020012 19-0056 Unnamed Pond T 19ae BD 32,41,43 Y Y wmo-gC 87j
07020012 19-0077 Unnamed Pond I 13ae ABDF 43.65 Y Y wmo-gc 87j

No- 25

C0=19 CNTYNAME=DAKOTA WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07040002 003 PINE CR T - D 11 Z Z sfm-10 87j
07040001 012 VERMI LLION R T 5 ABCDEFGH 11,12.14.16.18.19 U U mdof-534 87i

N= 2



22;~' n~IOAY, JULY " 1988 3JMPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, Nome

CQ-19 CNTYNA~E.OAKOTAWBT2WETLANO ECOREGN=WCBP

HUC SEC AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ""'" OSH
ACT POT

19-005h Blackhawk Lk I 430c ABOF" 31,32,41,43 V TX _l>-gc 8' .19-60S!w Cli"lk T 140e ABO' 31,32,41,43 V T
__gc

8'!19--0669w Gerhardt lk I lSoc ABOF 31,32,41,43 V V _o-gc 8'119-0662w Hay lk I 24ac ABO 31,32,41,43 V V _o-9C 8'119-0065w Hall and Lk T 300c ABO 032,403 V Z wma-gc 8'119-0082. LeMay Lk T o32ac BO 032,403 V V WIIIa-gC 8' J19-606e. ~cCarthy Lk T 110c 80 032,403 V V wml>-gc 8'119-0155. Quigley Lk I 260c ABOF 32,41,403 V V WllIo-gc 8'119-0075. Schul h Lk T 13ac B 32,403 VX TX' _o-gc 8'119-0063w Schwanz Lk T 160c BD 32 V V wml>-gc 8'119-0161. Thomas Lk, E I 100c ABOF 31,32,41,43 SO TXZ _l>-gc 8'J19-00604. Unnallled We t I and I 90< BO 031,32,41,43 V V Wlfto-gc 8'19-0073w Unnamed Wet land T 130c ABC 4J V Z WlIIo-gc 87119-0070w Unnomed Wet land I 100c BO 31.32,41.43 V V _o-gc 8' .19-0176w Unnamed Wetland I 50< BO 031.32,41.43 V V _o-gc 8,1
19-6053w Unnamed We t I and T 10ac ABO 031,32,41,403 TV TV wmo-gc 8,1
19-e189w UnnOllled Wet lond T <0< BO 32 V V WllIo-gc 8"19-0066. Unnamed Wet land I 12ac ABC' 32,41,43 V V WI!Io-gc 8,1
19-0292w UnnOflled Wet lond T 50< 60 32,43 V V _o-gc 8,1
19-0291w Unnamed Wet land T <0< BO 32,43 vZ VZ WIlla-gc 8,1
19-0175. Unnamed We t I and T ", 60' 32,41.043 V Z WIlll>-gc 8,1
19-0153. Unnamed Wet land T Bo, BO' 32,43 V V WIIll>-9C 8,1
19--0123w Unnallled We t land T 5o, BG 31,032,41 V V W!Ill>-gc 8,1
19-0256w Unnamed Wet land T 9o, BC 32,43 V V wml>-gc 8,1
19-6295w Unnamed Wet land T 6o, BO 32.43 V V WIIll>-gc 8,1
19-0259. Unnamed Wet I and I 10ac ABOF 32,41.43 SO TX _o-gc 6"19--91404. Unnamed Wet land T Bo, BO 32,43 V V _l>-9C B,j19-6362. Unnallled Wet land T 6o, 0 19,11.32,43 Z Z WIIIo-bd 6n19--0361. Unnamed Wet land T 5o, 0 19,11,14,32,41,43 Z Z _o-bd 8n19-6360w Unnomed Wet I and T Bo, 0 19,11,14,32,041,43 Z Z WIIIo-bd 6n19-0359w Unnomed Wet lond T 16ac 0 19,41,43 Z Z WIIIl>-bd 6n19-6028w Unnomed Wet land T 260c 0 41,43 Z Z wmo-bd B'k19--0024. UnnQllled Wet land T 190c 0 32,041,043 Z Z wmo-bd Bn19-0364w Unnomed Wet lond T 160c 0 32,41,43 Z Z _l>-bd Bn19-0115. Unnamed Wet land T 130c 0 32,41,403 Z Z _o-bd 8n19-0116. Unnamed Wet land T 13ac 0 41,43 Z Z _o-bd 8n
19-0211w UnnOllled Wet lond T 16ac 0 32,43 Z Z _o-bd 8n
19-021&w Unnonoed We t land T 19ac 0 32,043 Z Z _o-bd 8n
19--8195. UnnOllled Wet land T 6o, 0 41,43 Z Z WItIo-bd 8n
19-0194w Unnomed Wet lond T 600 0 41 ,43 Z Z wmo-bd 8n
19-0193w Unnomed Wet land T lSac 0 41,43 Z Z WIIIo-bd 8n
19-0192. Unnamed We II and T 130c 0 41,43 Z Z \IIlfIo-bd 8n
19-0114. Unnamed Wet lond T 16ac 0 41,43 Z Z ....o-bd 8n
19-0174w UnnOftled Wet lond T '00 0 41,43 Z Z wmo-bd 8n
19-0172w UnnOllled We t land T 130c 0 41,43 Z Z WIIIo-bd 8n
19-0171w Unnamed Wetland T 60< 0 41,43 Z Z _o-bd 8n
19-017&w Unnomed Wet I and T 6o, 0 41 ,43 Z Z 'Mllo-bd 8n
19-0152w UnnOllled Wetland T looe 0 41 ,43 Z Z WIIlo-bd 8n
19-9178w Wetlond T 130c ABO 4J V Z _o-gc 8' .
19-0179w Wetland T 6o, ABO <' V Z WI!Io-gc 871



22:54 FRIDAY, JULY 1. 1988 )4
MPCA 1987 Nonpoint-Source Survey

By County. Woterb~~v Type. Nome

CO=19 CNTYNAME=DAKOTA WBT=wfTLANO ECOREGN=WCBP

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

19-e18ew Wetland T 80c ABO 43 Y Z wmo-gc 87j
19-ee74w Wetland T 110c ABO 43 Y Z wmo-gc 87j
19-ee73w Wetland T 80c BD 43 TY TZ wmo-gc 87j
19-e3e8w Wet land T 3eoc ABD 43 y Z wmo-gc 87j

N= 54

C0=2e CNTYNAME=DOOGE WBT=STREAM ECOREGN=WCBP

HUe SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371341313134 13139 ZUMBRO R. M FK I - BOEFGI 11 . 18. 19 .813 TWZ UXZ msof-5-lc 86b
1371341313134 13113 ZUMBRO R, M FK I BOEFGI 11.18,19,813 TWZ UXZ msof-5-lc 86b
1371341313134 1312 ZUMBRO R. M FK [ BDEFGI 11 , 18, 19 ,813 TWZ UXZ msof-5-lc 86b
1371341313134 1313 ZUMBRO R, M FK, S BR [ - BDEFGI 11 , 18, 19 , 813 SWZ UXZ msof-5-lc 86b
1371341313134 015 ZUMBRO R, M FK, S 8R I - 8DEFGI 11 , 18 . 19 , 813 SWZ UXZ msof-5-lc 86b

N= 5

C0=21 CNTYNAME=DOUGLAS W8T=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371321313135 21-13242 Aaron Lk [ 5450c 8DF 11 ,14,16,19,65,76 TW UX msof-'-glen 871
137131131138 21-131353 Agnes Lk T 1370c A8CDF 11,14,16.19,41,43,32.62.65 SW UY msof-i-glen 871
07132013135 21-13374 Alberts Lk J 1570e A8DF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-13222 Aldrich Lk I 1780c ABDF 11 ,18.19 SWZ TZ swcd-21 870
1371321313135 21-13293 Amos Lk I 960e ABDF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-133132 Barsness Lk I 960e A8DF 11,18,19 SWZ TZ swcd-21 870
137131131138 21-13151 Blackwell Lk I 3e7oe ABDF 11,18,19 SWZ TZ swcd-21 870
137131131138 ell 21-131357 Carlos Lk [ 252eoe ABG 11 ,14,19,32.41 .43.65. 7 6 TV UY msof-i-glen 87f
137131131138 21-13199 Crooked LK I 2530e ABDF" 11,18,19 SWZ TZ swed-21 870
1371321313135 21-13338 Davidson Lk [ 1580c ABDF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-13213 Devi Is Lk [ 2210c ABDF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-13178 East Olaf Lk [ 1e20e ABOF 11,18,19 SWZ TZ swcd-21 870
e7eHl1e8 21-13157 Echo lk [ 1e70e ABDF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-131913 EI izoDeth Lk I 760e ABDF 11.18,19 SWZ TZ swcd-21 870
137132013135 21-13274 Eng Lk [ 1850c ABDF 11 ,18,19 SWZ TZ swcd-21 870
1371321313135 21-13341 Erwin Lk [ 1230e ABDF 11,18,19 SWZ TZ swcd-21 870
1371321313135 21-13336 Fanny Lk [ 4eoe ABDF 11,18,19 SWZ TZ swcd-21 870

21-13612 Freeborn lk [ - BDFG 19,11,16 UW UX msof-i-glen 87d
1371321313135 21-13162 Freeborn Lk I a I I BDFG 11,19.18 UW UX msof-1-glen 86b
1371321313135 21-13189 Gil be rt Lk [ 510e ABDF 11,18,19 SWZ TZ swcd-21 870
137131131138 21-131513 Grants Lk I 18eoc ABDF 11,18,19 swZ TZ swcd-21 870
137131131138 21-131351 Henry lk T 1590c ABCOF 11,14,32,41,43,62.65.76 Sw UY msof-i-glen 871
1371321313135 21-133134 HollequeLk I 1280c ABOF 11,18.19 SWZ TZ swcd-21 870



22;S4 F'RIDAY, JULY " 1988 J5
~A 1987 Nonpoint-Souree Survey

By County, Woterbody Type, Nome

Co-21 CNTYNAME-OOUCLAS weT-LAKE ECOREGN-NCHF'

HUe SEG AUXIO ~HNAME TI AMNT AHCT EFF'ECT SOURCE USE USE ..., OSN
ACT POT

0702000S 21-0347 Hubrid Lie I 1090e ABOf 11.18,19 SWZ TZ Iwcd-21 87007010108 21-0123 Ida Lk I oil 80G IS.11,6S TX W IIIsof-l-qlen 86'07010108 21-0123 Ida Lie I - 80G 11,6S,16 TX W IIlsof-i-glen 87.07010108 21-0136 Indian lit I 011 8'G 11 , 18 Tw V IIIsof-l-glen 86'07010108 21-0136 Indian Lit I 760c ABOf ",'e,19 SWZ TZ swcd-21 87007010108 21-0136 Indian Lit I - B'G 1 1 , 16 Tw V IIIsof-i-qlen 87.0701010S 21-0076 I rene Lie I oil BC 65 Tw UV msof-l-glen 86'07010108 21-0076 I rene Lie I - BG 65 TW U, msof-i-glen 81d070Z000S 21-0323 Jennie Lk I 3010e ABDF 11,18,19 SWZ TZ swcd-ZI 87007020005 21-0310 Jorqrlon lic I 970e ABOf 11,18.19 SWZ TZ swed-21 87007010188 21-0155 Kron lks I 260e ABOf 11.1e.19 SWZ TZ swed-21 87007010108 21-0060 Krueger Slough I 1200c ABOf 11,18.19 SWZ TZ Iwed-21 8700702ee0S 21-0257 lolel Olear I e060e ABOf 1'"e,19 SWZ TZ swed-21 8700702eee5 21-0261 lake Thorstad I 2760c ABDf 11,18,19 SWZ TZ swcd-21 8700702eeeS 21-030S lake Venul I 1960c ABDF' 11,18.19 SWZ TZ swcd-21 8700701ele8 21-00S6 le Homme Dieu lie T oil BG 'B UX UX msof-l-glen B6'070101e8 21-0056 le Homme Oieu Lk I - BC " UX UX IIIsof-i-9
'
en B7.07020605 ezz 21-0212 little Chippewo lk I 1760c ABOf 11.18.19 SWZ TZ swcd-21 "007820eeS 21-0242 Lie Aaron I S450c ABOf 11.18.111 SWZ TZ swcd-21 87007010108 21-01Z0 Lie Chari ie I 930e ABor 11,18.'9 SWZ TZ swed-21 87007010108 21-00e3 lk Mil tOM I S8380c ABDF' 11.18.19 SWZ TZ swed-Z1 87007020005 21-0245 Lk Moses I 8220c ABor It,18.19 SWZ TZ swcd-21 B7007010108 21-0144-01 lobster lk I oil BorG 19,11,65,18 Tw UVX msof-l-glen B6'0701010a 21-0144-e2 lobster lk I BOfG 19,11,65,18 TW UVX msof-l-glen 86'0701e108 21-0144-01 lobster lk I 13080c ABOt 11,le.19 SWZ TZ swcd-2! 87007010188 21-01~02 Loblter Lk I ABOf 11.18.19 SWZ TZ Iwcd-21 87087010188 21-8144-01 Lobster Lk I - BO'G 19.11.05,16 Tw WX mlo'-;-9 Ien e,.07010108 21-0144-02 Lobster Lk I BorG 19,11.85,16 Tw WX msof-i-qlen 87.21-? Long Lie I 1250e ABDF' 11,18.19 SWZ TZ swcd-21 B7007020005 21-0230 Long Lic I 1900e ABDf 11,18.19 SWZ TZ swcd-21 ",007020005 21-0343 Long Lk I 2180c ABDf 11.18,19 SWZ TZ s.cd-21 ",00702000S 21-0208 LOwer Hunt Lk I 120ac ABor 11.\8.19 SWZ TZ swcd-21 87007020005 21-03Z9 Mohlo Lk I 520c ABDF' 11.18,19 SWZ TZ swcd-21 87007020005 21-0079 Maple Lk I oil 8'G 40.155.18 TX U mlof-l-glen 86'07020005 21-0079 Maple Lk I 835ac ABor 11,18.19 SWZ TZ .wed-21 87007020005 21-0079 Mople Lit I - B'G 43,65.16,19 TX U msof-i-glen 87.07020005 21-0171 Mot han Lit I 2640e ABor 11,18.19 SWZ TZ swed-21 87007010108 21-01S0 Mi 11 Lk I 011 B'G 19,11,65 TX U msof-l-glen B8'07010108 21-01S0 Mi II Lk I - B'G 19,11,65 TX U I1ISO'- f-g! en 87.

07020005 21-0185 Minister Lk I 970c ABO' 11.18,19 SWZ TZ swcd-Zl 870
07020005 21-0226 Moon Lk I 127Aoc ABOF' 11,18.19 SWZ TZ swcd-21 870

21-? Mud Lk I 1390c ABO' 11,18.19 SWZ TZ .wed-21 870
070200e5 21-0231 NeIlan Lk I 1020c ABDf 11,16.19 SWZ TZ .wcd-21 87007020005 21-0156 Nort" O.cor Lit: I 2560c ABO' 11,18.19 SWZ TZ swcd-21 870
97020905 21-0257 Oecor Lk I 011 BOfG 19,11.65.18 TW UVX IIlsof-l-glen e6.
07020005 21-0257 Os co r Lit: I - BOF'G 19,11.65.16 Tw UVX m.of-i-glen "'.87010108 21-0140 Pocket lk I oil ABDfG 19,11.65.18 SW TX mlof-l-glen '6'07010108 21-0140 Pocket lk I - ABOFG 19,11.65,16 SW TX mlof-I-glen 87.
07020005 21-0315 QUOI1l Lk I 1780c ABO' 1'.1S,l9 SWZ TZ swcd-21 870
07020005 21-0291 Red Rock lk I oil BOFG 19.11,65.\8 Tw UX msof-1-glen 86'

.- -



22:54 FRIDAY. JULY 1, 1988 36
MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type. Nome

C0=21 CNTYNAME=DOUGLAS WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7e2eee5 21-e291 Red Rock Lk I 9640c ABDF 11,18,19 SWZ TZ swcd-21 870
e7e2eee5 21-e291 Red Rock Lk I - BDFG 19 , 11 . 65. 16 TW UX msof-i-glen 87d
e7e2eee5 21-e281 Roland Lk I 880c ABDF 11,18,19 SWZ TZ swcd-21 870
e7e1ele8 21-e197 Round LK I 640c ABDF 11.18.19 SWZ TZ swcd-21 870
e7e1e2e2 21-ee14 Schulz Lk I - ABDF 11,18,19 SWZ TZ sl'llcd-21 87f
e7ele2e2 21-ee16 Smith Lk I 01 I BDFG 19,11,18 TW UX msof-1-glen 86b
e701e202 21-ee16 Sm i th Lk I - BDFG 19,11 ,16 TW UX msof-i-glen 87d
e7e1e2e2 21-ee16 Smi th Lk I 6480c ABDF 11,18.19 SWZ TZ swcd-21 87f
e7e2eee5 21-e348 Solberg Lk I 2910c ABDF 11,18.19 SWZ TZ swcd-21 870
07e2eee5 21-0154 South Oscar Lk I 550c ABDF 11.18.19 SWZ TZ swcd-21 870
e7e2eee5 21-e264 Stone Lk I 3670c ABDF 11 ,18.19 SWZ TZ swcd-21 870
e7e2eee5 21-e264 Stowe Lk I a I I BDFG 19.11,18 SW TX msof-l-glen 86b
e7e2eee5 21-e264 Stowe Lk I - BDFG 19,11.16 SW TX msof-i-glen 87d
e7ele2e2 21-ee03 Swim Lk I - ABDF 11,18.19 SWZ TZ swcd-21 87f
e7e200e5 21-0294 Thorson Lk I 1060c ABDF 11,18.19 SWZ TZ swcd-21 870
07e2eee5 019 21-e0ge Turtle Lk I 22eoc ABDF 11,18.19 SWZ TZ s1l/cd-21 870
e702eee5 21-0233 Upper Hunt Lk I 1060c ABDF 11,18.19 SWZ TZ swcd-21 870
e70200e5 21-0177 West Olaf Lk I 540c ABDF 11,18.19 SWZ TZ swcd-2l 870
e7e20005 21-0216 Whiskey Lk I 1620c ABDF 11,18,19 SWZ TZ swcd-21 870
e7e20e05 21-0187 Wi I I i oms Lk I 2610c ABDF 11.18.19 SWZ TZ swcd-21 870
07e10108 21-0081-01 Winona Lk T 1900c ABCDF 11.14.16,19,32.41,43,61.62,65,76 SW TY msof-i-glen 87f
07e10108 21-0081-02 Winona Lk T ABCDF 11 , 14. 16, 19,32,41 .43,61 ,62.65.76 SW TY msof-i-glen 87f
0702e0e5 21-e289 Wolley Lk I 1350c ABDF 11.18,19 SWZ TZ swcd-2l 870

N= 96

C0=21 CNTYNAME=DOUGLAS WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TT AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7e20005 622 CD 6e fCHIPPEWA R~ I ABDF 11.18,19 SWZ TZ swcd-21 87f
07020005 722 CD 6e CHIPPEWA R I ABDF 11.18.19 SWZ TZ swcd-21 87f
07020005 022 CHIPPEWA R I - ABDF 11,18,19 SWZ TZ swcd-2l 87f
07e2eee5 522 HUNT LKS+WOLF CK (CHIPPEWA R) I ABDF 11 ,18,19 SWZ TZ swcd-21 87f
e70101e8 007 LONG PRAIRIE R I DFG 11 . 12. 14, 16. 19.76,77 TW UY msof-i-glen 87f
e701ele8 ee7 LONG PRAIRIE R I ABDF 11.18.19 SWZ TZ swcd-21 87f
0701e108 010 LONG PRAIRIE R I - DFG 11 ,12.14,16,19,76,77 TW UY msof-i-glen 87f
07010108 010 LONG PRAIRIE R I - ABDF 11 ,18,19 SWZ TZ swcd-2l 87f
09020102 001 MUSTINKA R I - DFG 71 , 76 . 77 . 11 , 12 , 14 , 16, 18. 19 SW TY msof-i-glen 87f
0ge201e2 002 MUSTINKA R I DFG 71 ,76,77 . 11 , 12, 14. 16, 18. 19 SW TY msof-i-glen 87f
09020102 006 MUSTINKA R I DFG 71 .76,77,11 ,12.14.16,18,19 SW TY msof-i-glen 87f
09020102 010 MUSTINKA R I DFG 71 .76,77 , 11 , 12, 14. 16, 18, 19 SW TY msof-i-glen 87f
09020102 003 MUSTINKA R, W BR I DFG 71 .76,77, 11 ,12,14.16,18,19 SW TY msof-i-glen 87f
09020102 e04 MUSTINKA R, W BR I DFG 71 ,76,77 ,11 .12,14, 16.18,19 SW TY msof-i-glen 87f

N- 14



22:54 FRIDAY, JULY " 1966 "MPCA '967 Nonpoint-Souree Survey

By County, Woterbody Type, Nome

00-22 CNTYNAME_rARIBAULT WBT-LAKE ECOREGN-WCBP

HUC SEC AUXIO RCHNAME TI AMNT Ar[CT EFrECT SOURCE VSE VSE ..., DSN
ACT POT

07020011 22-007c Bou Lit T - AB 19,65.c0 S V luof-c_ote B5b
07020011 22-007c Boss Lit - - AB 19,65 S V luof-4-wote .7.
07020011 22-0074 Boss Lit I .11 ABOF " .IS.19,65 VXl - IIldow-C-ftlonlt 87h

No J

C0e22 CNTYNAME_rARIBAULT WBT_STREAM ECOREGN-WCBP

HUC SEC AUXTO RCHNAME TI AI.lNT ArECT ErrECT SOURCE VS, US, ..., OSN
ACT POT

07e2e009 ." BLUE EARTH R I OEF 11,19.77 UWZ V IIIdow-4-1lIonk 87h
e702eee9 ... BLUE EARTH R I OEF 11,19.77 UWZ V mdo_4_onk 87h
"1'71'21'009 ." BLUE EARTH R I 0" 11,19.77 UWZ V IIldO_C_onk 87h
1'7020009 .,. BLUE EARTH R I DEF 11,19.77 UWZ V IIldow-....... onk 87h
07e20ee9 ." BLUE EARTH R I DEF "','9.77 UWZ V IIldo_4-1TIonk 87h
0702eee9 .ll BLUE EARTH R I DEF 11.19.77 UWZ V IIldo_4-1lIonk 87h
07e2eae9 B'J BLUE EARTH R. E 8R I DEF 1\.19,77 UW2 V ",do_4-fllonk 87h
0702eee9 ." BLUE EARTH R. E BR I .11 DEF 11.19.77 UW2 V IIIdo_"-onk 87h
07e2eee9 .,. BLUE EARTH R. W BR I DEF 11,19,77 UWZ V mdo_"--"onk 87h

No 9

Co-2J CNTYNAME-FILLMORE WBT-STREAM ECOREGN-WC8P

HUC S'C AUXTD RCHNAME TI AMNT AHCT ErrECT SOURCE VSE US, ..., OS"
ACT POT

e7ece00e .J' .0 I • ACEGH 11,18,19 S V .wcd-23 ",
a7eceee7 ,.. Big Springs Cr T - COF ,. S V IIldof-533 87i
a7eceaee ... Big Springs Cr I 5 ACF"GH 11,14.18,19 S VX .wed-23 87,
e70ceeee .J8 CAMP CR I • AC[FH 11,14,18.19 S V swco-2J 87,, 1 Pine Cr I • ACFGH 11.14,16.19 S V swcd-2J 87,
1 1 Rooen Cr T - CDF ,. S V mdof-5J3 87i
e7eceee8 ," Rice Cr T - CDF ,. S V mdof-533 87;
e7eceee8 ... RICEF'ORO CR I ,. ACFGH ",14,18,19 S V .wcd-23 81,
e7ec0e08 ,.. RICEF'ORO CREEK I AcrGH 11,14.18,19 S V .wcd-23 87,
07040e0e ,.. RICEF'ORD CREEl< I ACF'GH 11,14.18.19 S V .wcd-23 87,
e7ec0eeS J<' RICEfORO CREEl< I ACF'GH 11.14.18.19 S V .wco-23 87,
070..00ee ". RICEfORD CREEl< I ACfGH 11,14,18,19 S V swco-2J '"070c0008 ••• RICEF'QRO CREEl< I ACF'GH 11, 'C.18, 19 S V swco-23 '7,
e70c0e08 ••• ROOT R, 104 BR T CDF ,. T V mdof-533 87 ;
070c0008 ." ROOT R. l.l BR T CDF ,. T V mdof-533 87;
0704000e ." ROOT R. l.l BR T CDF ,. T V IIldof-5J3 87;
0704000e .,. ROOT R. l.l BR T CDF ,. T V IIldof-533 87;
07040008 ••• ROOT R, l.l BR T CDF ,. T V IIIdof-5J3 87c
e7e400ee .ll ROOT R. l.l BR T COF ,. T V Itldof-5JJ 87;
0704a00e .,. ROOT R. l.l BR T - COF ,. T V IIIdof-53J 87;

~ -



2:: :;.~ FRIDAY, JULY 1, 1988 38
MPCA 1987 Nonpoint-Souree Survey

8y County, Waterbody Type, Name

C0=23 CNTYNAME=FILLMORE W8T=STREAM ECOREGN=WC8P

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371341313138 1316 ROOT R, N 8R I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1318 ROOT R, N 8R I 15 ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1329 ROOT R, S 8R I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1329 ROOT R, S 8R T CDr 14 T U mdof-533 87i
1371341313138 13313 ROOT R, S 8R I 15 ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 13313 ROOT R, S 8R T COl" 14 T U mdof-533 87i
1371341313138 1332 ROOT R, S BR I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1332 ROOT R, S BR T COl" 14 T U mdof-533 87i
1371341313138 1333 ROOT R, S BR I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1333 ROOT R, S BR T COl" 14 T U mdof-533 87i
1371341313138 1334 ROOT R, S BR I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1334 ROOT R, S BR T COl" 14 T U mdof-533 87i
1371341313138 1335 ROOT R, S BR I ACEGH 11,14,18,19 SX YU swed-23 87e
1371341313138 1335 ROOT R, S 8R T - COl" 14 T U mdof-533 87i
1371341313138 13413 ROOT R, S FK T CDF 14 T U mdof-533 87i
1371341313138 1341 ROOT R, S FK T COl" 14 T U mdof-533 87i
13713413008 042 ROOT R, S FK T COl" 14 T U mdof-533 87i
1371341313138 1343 ROOT R, S rK T - CDr 14 T U mdof-5.3.3 87i
1371341313138 13137 RUSH CR T - CDr 14 S U mdof-533 87i
1371341313138 1327 SPRING VALLEY CR I 113 ACEGH 11,14,18,19 S U swed-23 87e
1371341313138 1327 SPRING VALLEY CR I - CDEF 14,41,66 S U mdof-533 87i
13713401308 127 SPRING VALLEY CREEK I ACEGH 11,14,18,19 S U swed-23 87e
137134130138 127 SPRING VALLEY CREEK I CDEF 14,41,66 S U mdof-533 87i
1371341313138 227 SPRING VALLEY CREEK I ACEGH 11,14,18,19 S U swed-23 87e
071341313138 227 SPRING VALLEY CREEK I CDEF 14,41,66 S U mdof-533 87i
1371341313138 1331 WATSON CR I 4 ACEGH 11,14,18,19 S U swed-23 87e
1371341313138 1331 WATSON CR I - COl" 14 S U mdof-533 87i
071341313138 144 WEISEL CREEK T COl" 14 T U mdof-533 87i
1371341313138 244 WEISEL CREEK T COl" 14 T U mdof-533 87i
1371341313138 1337 WILLOW CR I 2 ACEGH 11,14.18,19 S U swed-23 87e
1371341313138 1344 WISEL CR T - COl" 14 T U mdof-533 87i

Naa 51

C0=24 CNTYNAME=FREE80RN W8T=LAKE ECOREGN=WCBP

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020009 24-131343 ~Alden Lk)morin Lk T 213ae E 43 XT - swed-24 870
13708132132 24-131324 Chapau Lk)white Lk I 144ae DEC 18,19,65,43, Z - swed-24 870
137138132132 ell 24-131314 Albert Lea Lk I 2625ae CDEFA 41 ,42,11 ,18,19,62 S TX swed-24 870
137138132132 ell 24-131314 Albert Lea Lk I - BD 19 SW - eza-24 87b
137138132132 ell 24-131314 Albert Lea Lk I 2654ae ABF 11 , 19 ,41 ,43, 66 SW TW mdo_5-roeh 87e
137138132132 ell 24-131314 AI bert Lea Lk T a II ABF 65,19,413 Z Z eza-24 86a
137138132133 24-131328 Bear Lk I 15613ae CDEFA 11 ZT U swed-24 87a
137138132133 24-131328 Bear Lk - - B 19 - - eza-24 87b
137138132133 24-131328 Bear Lk T 15613ae DFG 11,19,71,77 - - mdow-5-roeh 87e
137138132133 24-131328 Bear Lk I 16e13ae BDFG 11,19,71,76 TWZ S msow-5-owat 87e



22:54 FRIDAY, JULY!, !gee "MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, Nome

C0=24 CNTYNAME_fREEBORN waT_LAKE (COREGN-WCep

HUC SEC AUXIO RCHNAME TI AIoINT AfECT EFFECT SOUflCE USE USE ."'" DSN
ACT POT

070e0203 24-0028 eeo r lk I ,II A.' ,. T Z czo-24 ."07080202 24-0032 Eberhart lk J 1400e DE 11 . 19 Z - !Iwcd-204 '7,07080202 ." 2.....001e-01 Fountain lk I 4900e DCE 41,42,11,18,19 TNZ VZ !Iwcd-24 '7,07080202 ." 2.....0018-02 fountoin Lk I DCE 41,42,11,le,19 TH' VZ IIwcd-24 ",07080202 ." 24-0018-01 Fountoin Lk - - • 41 ,43, TW UV ezo-24 '7.07080202 ." 24-0018-02 Fountoin Lk - • 41,43, TW UV ezo-24 87.07080202 ." 24-0018-01 fountoin Lk I 5550e ABDFG 11,19,41,43,77,71 TW UX /lIdo_5-roeh '7,07080202 ." 2.....0018-02 Fountoin Lk I ABDFe 11,19,41,43,77,71 TW UX ItIdo_5-roeh '7,07080202 ." 2.....0018-01 Fountoin Lk T 5550c ABO 11,19,71,72 VX SX Itlso_5-owot 87,07080202 ." 2.....0018-02 Fountoin Lk T ABO 11,19,71,72 VX SX IfIso_5-owot 87,07080202 ." 24-0018-01 Fountoin Lk I 00' • ,.
UW XV c10-24 8'007080202 8" 24-0018-02 fountoin Lk I • '. UW XV c10-24 8'007020011 24-00.... Freeborn Lk I 21250c CDE 11 , 14 - - !Iwcd-24 87007080201 24-0015 Geneva Lk I 194.oc ED 19,11,18 T - swcd-24 87007080201 24--0015 eenevo Lk - - • ,. - - czo-24 87.07080201 24-0015 Genevo Lk , 18750c .'C 11,19,74 SW , mdo_5-roch 87,07080201 24--0015 Genevo lk , 19000c .0' 11,19,65.7! S' - msow-5-owot 87,07080201 24--0015 Cenevo Lk I ,II A.' " S Z c10-24 "007080202 24-0038 HolIILk T l ....oc DE \1 , 19 Z - swcd-24 870070e0202 24-0027 Lower Twin lk I 10950e DE 11,14,19 Z - swcd-24 870070e0202 24--0027 Lower Twin lk - - • ,. - - c10-24 87.07020011 24-004e Penny Lk I 990c DE 11. 19. Z - swc6-24 .7007080202 24--0025 Plckerol Lk I 563 Ot CDE 11 - - swcd-24 87,07080202 24-fl040 School Sec lk I 990c DE 11 , 19 Z - swcd-24 87007020011 24-fl045 Spicer Lk I 1000c DE 11 , 19 Z - swtd-24 87007080203 24-0030 Stote Li ne Lk I 4250c DE 11,14,19 TZ U swcd-24 87007080202 24-0037 SU90r Lk T 1390c DE 11, 19 Z - IIwcd-24 87,07020011 24-0049 Trenton Lk I 2000c DE 11 , 19 Z - swcd-24 8702.....1 Twin lk I oil A.'

" S Z c10-24 8',07080202 24-0031 Upper Twi 1'1 Lk I 1095 DE 11,'.,19 Z - swcd-24 87007060202 24-0031 Upper Twin Lk - - • ,. - - c10-24 87.
N- .1

Ce-25 CNTYNAME..coooHUE weT-STREAM ECORECN*WCBP

Hue SEC AUXID RCHNAME TI AMNT AFECT EFFECT SOOlCE USE USE """ DSN
ACT POT

7 7 eeor Volley T C! I I OEF 11 , 19 S S .wc:d-2~ 87k07e4"e02 .J. BELLE CR I - OEFCI 11,16,19,80 S U IfIsof-5-lc 8'.070400e2 'J' BELLE CR T oil DEF 11 ,19 V V swcd-25 87k07e40eel ,., BULLARD CREEK T - OEFGI 11,18,19 S U msof-5-tc ".07040001 ,.. BULLARD CREEK T ,II DEF 11,19,32 S S swcd-25 .7k07040882 .., C... NNQN R T DEF 11,19,32,41,.3,74 T' UXl swcd-25 87'07840002 .., CANNON R T DEF 11,19,32,41,43,74 TW UXl IIwcd-25 .7k87048802 ••• CANNON R T ,II DE' 11,19,32,41,43.74 TW UXl swcd-25 .7k07040002 ••• CANNON R T DE' 1\,19,32,41,43,74 T. UXl swcd-25 '"07040802 ••6 CANNON R T DE' 11.19.32.41,43.74 T. UXl swcd-25 .7k

..- ,-
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MPCA 1987 Nonpoint-Source Survey

By County. Woterbody Type, Nome

C0=25 CNTYNAME=GOODHUE WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371341313132 13138 CANNON R T DEF 11,19,32,41,43,74 TW UXZ swcd-25 87k
1371341313131 1313 HAY CR I - DEFGI 11 , 18 , 19 , 813 T U msof-5-lc 86b
1371341313131 1313 HAY CR T a I I DEF 11,19,32 T U swcd-25 87k
1371341313132 1334 LI TT LE CANNON R I - DEFGI 11 , 18, 19 , 813 T U msof-5-lc 86b
1371341313132 1334 LI TT LE CANNON R T a I I DEF 11 ,19,32 T U slOIcd-25 87k
07134013134 2113 M FK ZUMBRO R I CDEFG 11,19,32,41,43,62 S UZ swcd-25 87k
1371341313131 eel MISSISSIPPI R T ABCDEFGHI 413,19,11,65,713,813,313 UVXWZ UVXZ msof-5-lc 86b
1371341313131 eel MISSISSIPPI R T 35 ABCDE 11 U U. mdof-534 87i
1371341313131 eel MISSISSIPPI R I a I I BCDEFG 62,72,74,11,19,32,41,43 TW UX swcd-25 87k
1371341313131 1302 MISSISSIPPI R T - ABCDEFGHI 413,19,11,65,713,813,313 UVXWZ UVXZ msof-5-lc 86b
1371341313131 13132 MISSISSIPPI R T ABCDE 11 U U mdof-534 87i
1371341313131 13132 MISSISSIPPI R I BCDEFG 62,72,74,11,19,32,41,43 TW UX swcd-25 87k
1371341313131 0134 MISSISSIPPI R T ABCDEFGHI 40,19,11,65,713,813,313 UVXWZ UVXZ msof-5-lc 86b
1371341313131 13134 MISSISSIPPI R T ABCDE 11 U U mdof-534 87i
137134013131 13134 MISSISSIPPI R I BCDEFG 62,72,74,11,19,32,41,43 TW UX swcd-25 87k
137041313131 13135 MISSISSIPPI R T ABCDEFGHI 413,19,11,65,713,813,313 UVXWZ UVXZ msof-5-lc 86b
1371341313131 13135 MISSISSIPPI R I BCDEFG 62,72,74,11,19,32,41.43 TW UX swcd-25 87k
1371341313131 13136 MISSISSIPPI R T ABCDEFGHI 413,19,11,65,713,813,313 UVXWZ UVXZ msof-5-lc 86b
1371341313131 13136 MISSISSIPPI R I BCDEFG 62.72,74,11,19,32,41,43 TW UX swcd-25 87k
07e40e01 008 MISSISSIPPI R T A8CDEFGHI 40,19,11,65,70,80,30 UVXWZ UVXZ PIllllof-5-le eBb
07134013131 13138 MISSISSIPPI R I BCDEFG 62,72,74,11,19,32,41,43 TW UX swcd-25 87k
071341313131 13113 MISSISSIPPI R T ABCDEFGHI 413,19,11,65,713,813.30 UVXWZ UVXZ msof-5-lc 86b
071340001 011 MISSISSIPPI R T ABCDEFGHI 413,19,11,65,713,813.313 UVXWZ UVXZ msof-5-lc 86b
1370413004 x08 Pine Island Cr T 11 CDEG 11,14.19 Y y mdof-534 87i
071340002 0133 PINE CR T 2 CDEG 11,14.19 y y mdof-534 87i
070401302 1333 PRAIRIE CR T 6 CDEG 11,14,19 S T mdof-534 87i
137134130132 1333 PRAIRIE CR T a I I DEF 11 ,19 S S swcd-25 87k
13713413004 x07 Shingle Cr T 5 CDEG 11,14,19 Y Y mdof-534 87i
0713413004 x07 Si Iver Cr T 5 CDEG 11.14,19 y y mdof-534 87i
? ? Spring Cr T a II DEF 11 .19 S U swcd-25 87k
13713401301 x05 Spring Cr I - DEFGI 11 , 19 , 18 , 313 S U msof-5-lc 86b
13713400132 x01 Spring Cr I - DEFGI 11 , 18, 19 , 80 S T msof-5-lc 86b
070400132 x06 Spring Cr I - DEFGI 11 , 19. 18, 30 S U msof-5-lc 86b
137134131304 106 TROUT BROOK T DEF 11 ,19 T U swcd-25 87k
070413004 2136 TROUT BROOK T a I I DEF 11 ,19 T U swcd-25 87k
07134130134 3136 TROUT BROOK T DEF 11 ,19 T U swcd-25 87k
1371341313131 014 WELLS CR I - DEFGI 11 , 18 , 19 , 813 S U msof-5-lc 86b
1371341313131 1314 WELLS CR T a II DEF 11 .19 S T swcd-25 87k
13713400134 ell ZUMBRO R, M FK, N BR I - DEFGI 11 , 18, 19 ,813 SWZ TXZ msof-5-lc 86b
071341313134 011 ZUMBRO R, M FK. N BR I a II CDEFG 11 • 19 .32 , 41 , 43 , 62 S UZ swcd-25 87k
13713413004 13135 ZUMBRO R, N FK I DEFGI 11 , 18, 19 , 813 SWZ UXZ msof-5-lc 86b
1371341313134 13137 ZUMBRO R, N FK I - DEFGI 11 . 18, 19 , 813 SWZ UXZ msof-5-lc 86b
1371341313134 13137 ZUMBRO R, N FK I CDEFG 11 ,19,32,41 .43,62 S UZ swcd-25 87k
1371341313134 1306 ZUMBRO R, N FK. TROUT BR T 7 CDEG 11.14,19 Y Y mdof-534 87i

N= 54
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UPCA 1987 Nonpoi"l-Source Survey

By County, Woterbody Type, Nome

Co-26 CNTYNAMEcGRANT WBT-LAKE ECOREGN-NGP

HUC SEC AUXIO RCHNAME TI AMNT AfECT EfFECT SOUf«;E USE USE """ OSH
ACT POT

07020002 002 26-0095 Barrett Lit I .11 BOfG 19,40,11,16 TW UX IUlol-l-g l e" .Ob07020e02 002 26-0095 Barrett lk I 1 ,Ssq C 11 , 19 TX UY awcd-26 .7•
0702ee02 • 02 26-8095 Barrett Lit I - BOFG 43,19.11,16. T' UX msof-i-gle" .,.
09020102 26-0194 Big lit I .75sqmi 0 'I , 19 Y Y Iwcd-26 .7.
"9020102 26-0165 Cot tonwood lit T .25sq 0 11 • 19 , , swcd-26 .7.
09020102 26-0165 Cot ton.ood lit I '47 .0 11,16,19 T' UX mso_l-fl1orr .,.
09020102 26-0185 Cot lon.ood Lit T 2200c ABDf 11,12,14,16,18,19.65,76 TW UX lIIIaof-i-9 I e" ."09828182 26-0148 Elbow lk I I., 0 1 1 • 19 , , swcd-26 .7.

26-1 Elk lk T 10, 0 11 . 19 TX UY awcd-26 .7.
89020102 26-0160 field Lit T .5sq 0 11 • 19 , , swcd-26 .7.
09828182 26-0159 four Wi Ie lit T .5sq 0 1 1 , 19 , , 8wc0-26 .7•
8982e192 26-8262 lightning Lit I lsqmi • 0 11 , 18 T. UY 8wc6-26 .7.
89820102 26-9262 Lightning Lk I - ABOC 19,11.65 UW X c10-26 •••26-9239 Mosea Lk T .25sq",i 0 1 1 , 19 , , Iwc6-26 B7.
97020092 00. 26-0002 Pel icon Lk I "1 ABorG 19,11,65 T. UX msol-1-9 I en .Ob
97920992 OOB 26-0002 PeliconLk I .oo 0 I 1 , 19 TW UY swcd-26 B7.
97620602 00. 'HlIlO2 Pe' icon Lk I - ABDf 11,18,19 S" TZ swcd-21 .7.
0702ee02 00. 26-0002 Pel icon Lk I - ABorG 19,11,65 T. UX 1III10f-i-gle" .7.
07920902 00' 26-0997 Pomme De Terre Lit I 41qmi BO 11 . 19 UX Uy l.cd-26 .7.
07020002 00' 26-0097 Pomme De Terre Lit I 17940c ABDr 1 1 , 12, 14, 16. 19,65.76 T' UX msof-i-9 I en .71
97920002 00' 26--0097 Pomme De Terre Lit I - BO'C 19.11,65 UW X c1a-26 .6.

26-7 Round Lk T '" 0 11 . 19 , , swcd-26 .7.

No 22

Co-26 CNTYNAME-GRANT WBT-STREAlll ECOREGN-NeP

HUe SEC AUXIO RCHNAUE TI ~T AFECT EFFECT SOURCE USE USE """ OSH
ACT POT

07020902 00' T EO 19,11.65 , , c10-26 •••07028ee5 .22 CHIPPEWA R I 1111II i 0 1 1 , 19 , T swcd-26 .7.
99929192 B.O J,lJST I Nl<A R I 0 11,72,19 , , swcd-26 .7.
999281"2 BlO t.4USTINI<A R T - '0 19,11.65 y, y c10-26 •••99929192 .,, J,lJSTINI<A R 1 '''''' 0 11,72,19 , , swcd-26 .7.
99020192 0 .. MUSTlNI<A R T EO 19, It ,65 y, y c10-26 .6.
07020002 0.3 PCMlE DE TERRE (f>0t,&4E DE TERR) T '0 19.11,65 , , e10-26 .6.
9792eee2 ee, P()Ir,t,lE DE TERRE R I ZlSml 0 1 1 , 1i , T Iwcd-2e .7.
070200e2 00' POMUE DE TERRE R T - EO \9,1',1S5 , , ezo-26 •••
.... 9
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MPCA 1987 Nonpoint-Source Survey

By County, Waterbody Type, Nome

C0=27 CNTYNAME=HENNEPIN WBT=AQUI FER ECOREGN=NCHF -------------------

HUC SEG AUXID

aqf-?
aqf-112brd0
aq f-1 120teh
aqf-:571mshk
aqf-371jrdn
aqf-371jrdn
aqf-378pdjc

RCHNMfE

Glacial Drift Aqf
Glacial Drift Aquifer
Glacial Drift Aquifer
Mt.simon-hlnkley Aqf
Prairie Du Chien-jordan Aqf
Prairie Du Chien-jordan Aqf
Prairie Du Chien-jordan Aqf

TI

T
T
T
T
T
T
T

AMNT AFECT EFFECT

CE
CE

CE
CE

SOURCE

63,64,65.66
63,64,65.66

62,64.65.66
62,64,65,66

USE
ACT

Z
Z
Z
Z
Z
Z
Z

USE
POT

RMO

wrno-se
wrno-wrn
wmo-ae
wmo-se
wrno-wm
wrno-sc
wrno-sc

DSN

87k
87j
87'
87~
87j
87 j
87k

N= 7

C0=27 CNTYNAME=HENNEP IN WBT=LAKE ECOREGN=NCHF -------------------

HUC

e701e2e6
e7e1e2e4
e7e2ee12
e7e2ee12
07020012
e7e1e2e6
e7e1e2e6
e7e1e2e6
0701e206
e7e10206
0701e2e6
e701e2e6
e7e1e2e6
07010206
07e2e012
07e2e012
07010206
0701e206
0701e2e6
e7e1e2e6
e7e1e2e6
0701e2e6
e701e2e6
e7e1e2e6
e7e102e6
e7e102e6
0701e206
0701e206
07e102e6
e7e1e2e6
e7e102e6
07010206
07010206
07010206

SEG

ee8

008

e07

008
008
008

AUXID

27-0111-e2
27-e153
27-ee62-e1
27-0062-02
27-0062-e3
27-e015
27-e015
27-0e98
27-e098
27-0133-02
27-0e38
27-0038
27-0038
27-0038
27-e067
27-0e47
27-0031
27-0e31
27-0133-05
27-0119
27-0119
27-0039
27-e039
27-0039
27-0039
27-0039
27-0061
27-0137
27-e120
27-0133-135
27-e133-e5
27-0133-10
27-0034
27-0034

RCHNMfE

pike Ik
Admore Lk
Anderson Lk
Anderson Lk
Anderson Lk
Boss Lk
Boss Lk
Boss Lk
Bass Lk
Brown's Boy
Brownie Lk
Brownie Lk
Brownie Lk
Brownie Lk
Bryant Lk
Bush Lk
Calhoun Lk
Calhoun Lk
Carmen's Boy
Ceda r I s I and Lk
Ceda r I s I and Lk
Cedar Lk
Cedar Lk
Cedar Lk
Cedar Lk
Cedar Lk
Champl in Mi I I Pond
Christmas Lk
Cook Lk
Cooks Boy
Crone Is
Cryatal Boy
Crysta I Lk
Crystal Lk

TI

I
T
T
T
T
I
I
I
I

T
I
I

I
T
T
T
I
T

T

AMNT AFECT

11 ac
431ac

55ac
55ac
175ac
175ac

11ac
21ac
11 ac

199ac
207ac
416ae

80ac
88ac
a I I
170ac
167ac
170ae

380c

430c

700e
740c

EFFECT

F
B
B
B
B
BDI
BDI
F
BA
B
ABDEF
B
ABDEF
B
B
B
B
B
B
F
B
AB
BC
B
BC
B
BDH

8
B
B
B
F
8

SOURCE

32,41.43,31
43
41
41
41
41.43.32
41.43,32
31.32,41.43
41 .43

41,43,80
41
41.43.80

11 ,14,43
41
41

31,32,41,43
41,43
41,43
41,43
41
41,43

11,14,43

11,14.43

41,43
41

USE
ACT

XT
S

z
Z
XT

z
z

XT
Z
S
X

x

S

XT

USE
POT

UZ
Z
Z
Z

UX

z

UX
UX
ZUX

z
X

z

ZX

UZ

ZUX

RMO

wrno-se
cd-27
cd-27
cd-27
cd-27
wd-mc
wd-mc
wrno-sc
cd-27
wd-mc
wd-me
cd-27
wd-mc
wd-mc
cd-27
cd-27
cd-27
wd-mc
wd-mc
wrno-sc
cd-27
mdow-co
wd-mc
cd-27
wd-mc
wd-mc
cd-27
wd-mc
cd-27
wd-mc
wd-mc
wd-me
wrno-sc
ed-27

DSN

87)
87j
87j
87j
87j
87h
87k
87)
87j
87k
87d
87 J
87k
87k
87j
87j
87j
87k
87k
87j
87 j
87e
87d
87j
87k
87k
87j
87k
87j
87k
87k
87k
87j
87 j
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MPCA 1987 Nonpolnt-Source Survey

By County. Woterbody Type, No~e

CD-27 CNTYNAMEaHENNEPIN WBT~LAKE ECOREGN-NCHr ----
HOC SEC AUXID RCHNAME T1 AMNT ArECT ErrEeT SOURCE USE USE ..., OSN

ACT POT
21-0593 Curti. Lit I 31ae , 31.32 - T WIllo-se 87j07010206 ••• 27-0133-1. Dee r i 1'19 I s Iand - - B - - - .d-flle Bn07010206 27-0022 Dlomond Lk I S60e "OEr I 31.32,41.43,60 Z - .d-me '7'07010206 27-0022 Diamond lk 1 S8ae ADErt 31,32.41.43,e0 z - .d-lllc Bn07010206 27-0125 Dlomond lie I 40eoc B 11,14,16 S UZ cd-27 67 i07010206 27-0161 Dickeys Lit T 130c B ., S Z ed-27 67 j07010206 27-0181 Dutch Lit T 2410e ON 1,,14 .•1.43.76 Z - ......, 8"07e10206 27-0181 Dutch lk T I700e B " T U.Z ed-27 67 j07010206 27-0181 Dutch lk T 2410c BH 11,14.41.43,76 Z - .d.....,.c 8n07010206 27-0181 Dutch Lit - - 8 - - - .d.....,.c 8n07e10206 27-0111-01 Eagle lit 1 5440e , 32 .• '.43.3' XT - WIl'lo-SC 67j87010206 27-01 I 1-01 Eogi. Lit T 4700e B 41.43 TXZ UXZ ed-27 67 j07010286 27-0111-02 Eog'e lit T B 41,43 TXZ UXZ ed-27 87j07010206 27-0118 ri sh lit T 2210e B 4' ,43 TXZ UXZ ed-27 87 j07010206 27-0139 rarest Lk T 1270e BH 4' .43 Z - .d-llle B7.07010206 27-0139 rarest Lk T 1270c BH .1,43 Z - .d-lllc Bn07010206 27-0139 rarest Lit - - B - - - wd-mc Bn07010206 .8' 27-0133-1 Gate Is - - B - - - ......, B7k07e10206 ... 27-0144 Galpin Lit 1 4Soc BG 41,43.31.32 Z - wd-mc '7'07010206 .8. 27-014. Galpin lit 1 4Soc BG 4',4,).31,32 Z - wd_c 87k07010206 88. 27-0144 Galpin Lk - - 8 - - - wd-fllC 87k
27-1 Garfield Lit 1 8000e 8 g. S S mdof-l12 87h07010206 27-0"95 Gleason 1 1900e ABor 32,41,43,76 Z - .--." 8n

070'0206 27-0095 Gleason Lk 1 1900c ABOr 32,41,4,),76 Z - .d-lllc ,7h
07010206 27-0095 Gleason Lie 1 1670e 8 " - Z ed-27 67 j07010206 27-0095 Gleason Lie - - B - - - .d-fflc 8n
07010206 27-0109 Hadley Lie 1 590e ABor 41,43,76 Z - wd-lllc 87h
07010206 27-0109 Hadley Lit 1 390e B " - Z ed-27 87 j07010206 27-0109 Hadley Lit 1 S90e ABor 41,43,76 Z - .d-lllc 87k
07010204 27-0199 Harten Lit T 520e 8 11 , 14 S UZ cd-27 87j
07010205 27-0"2 Hoi f 101001'1 Lit T 320e B '1,14 S UZ cd-27 87j
07010206 .8B 27-0133-09 Hol.hod Boy - - B - - - ......, 87k
07010206 27-0051 Hannon I 1 320e ABOE 32,41.43 Z - .d-lllc 87k
07010206 27-0052 Hannon Lie 1 32ae ABDE 32,4',43 Z - wd-llle 87h
07010206 27-0016 Harriet Lit T 3410c H 41 ,43 Z - .d-me 87h
07010206 27-0816 Horr Iet Lie 1 3370c 8 " - ZUX cd-27 87j

27-7 Hart lk 1 180ac B 9. Z Z Illdaf-112 '7'07e1020e 27-8018 Hiawatha Lk 1 eeoc ABCOE 4',43,e0 z - wd""ftle 87h
07810206 27-0158 Holy Nome Lit 1 600c BA 11,14 S UZ cd-27 87j
07010285 27-0187 HU?he y Lk T 50ae B 11,14 S UZ cd-27 87j
07020012 27-0048 Hy and Lie 1 S70e BO " - Z cd-27 87·

.07010205 27-0176 Independence Lit I 828ae B 11.14,65 T UZ cd-27 B7 1
07020012 27-6081 Island Lie T 163ae B 41 - Z cd-27 1J7j
07010206 8.8 27-0133-15 Jenning, Boy - - B - - - wd"""1llc ,7k
07010206 8.7 27-8165 Juberl Lit I 1Soe B 11.14 S UZ ed-27 87 j
01010206 27-0040 lake Of The Isles T 011 AB 41 ,43 S • mdow-co 87,
07010206 27-0182 Langdon Lk 1 182ac ABOI 62.41.43.80 Z - wd-ftlc 87h
07010206 21-0182 Longdon Lit T 1680e BA 4' ,62 S VZ cd-27 87j
87010206 27-0182 langdon Lk I 1820e ABOI 62,41 ,43.80 Z - .0-.< 87k
07818206 27-0182 langdon Lk - - B - - - wd-mc 87k
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MPCA 1987 Nonpoint-Source Survey

By County, Waterbody Type. Name

C0=27 CNTYNAME=HENNEPIN WBT=LAKE ECOREGN=NCHF

HUC SEC AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

137010206 27-0016 Lk Harriet T 341ac H 41,43 Z - wd-mc 87k
07010206 27-0018 Lk Hiawatha I 66ac ABCOE 41,43,80 Z - wd-mc 87k
07010206 008 27-0133-01 Lk Minnetonka I 22ac ABO 14,11,18,19,32,31,41,43,65.72.76,77 UXZ - wd-mc 8lk
07010206 008 27-013.3-02 Lk Minnetonka I ABO 14.11,18,19,32,31,41,43,65.72.76.77 UXZ - wd-mc 87k
07010206 008 27-013.3-03 Lk Minnetonka I ABO 14,11,18,19.32,31,41,43,65,72,76.77 UXZ - wd-mc 87k
07010206 008 27-0133-04 Lk Minnetonka I ABO 14,11 ,18.19.32,31.41.43,65,72.76.77 UXZ - wd-mc 87k
07010206 008 27-9133-05 Lk Minnetonka I ABO 14,11,18.19,32,31,41,43,65.72.76,77 UXZ - wd-mc 87k
e701e206 008 27-e133-e6 Lk Minnetonka I ABO 14,11.18.19,32,31,41,43.65.72.76,77 UXZ - wd-mc 87k
e7e1e2e6 0e8 27-e133-e7 Lk Minnetonka I ABO 14.11.18,19.32.31,41,43.65.72.76.77 UXZ - wd-mc 87k
e7e1e2e6 e08 27-0133-e8 Lk Minnetonka I ABO 14.11,18,19,32.31,41,43,65.72,76,77 UXZ - wd-mc 87k
07010206 008 27-0133-09 Lk Minnetonka I ABO 14.11,18,19,32,31. 41.43,65,72,76,77 UXZ - wd-mc 87k
07010206 008 27-013.3-10 Lk Minnetonka I ABO 14.11.18,19.32,31.41.43,65.72,76,77 UXZ - wd-mc 87k
97010206 008 27-013.3-11 Lk Minnetonka I ABO 14,11,18.19,32,31.41,43,65.72.76.77 UXZ - wd-mc 87k
07010206 008 27-013.3-12 Lk Minnetonka I ABO 14,11,18,19,32,31.41.43.65.72,76,77 UXZ - wd-mc 87k
07010206 008 27-0133-13 Lk Minnetonka I ABO 14,11 ,18.19-,32,31 ,41 ,43.65.72.76.77 UXZ - wd-mc 87k
07010206 008 27-0133-14 Lk Minnetonka I ABO 14,11,18,19,32.31,41,43,65,72,76.77 UXZ - wd-mc 87k
07010206 008 27-013.3-15 Lk Minnetonka I ABO 14, 11 , 18, 19 , 32 , 31 , 41 ,43, 65 , 72 , 76 , 77 UXZ - wd-mc 87k
07010206 27-01340 Lk Of The Isles I 128ac ABCE 41,43 Z - wd-mc 87d
07010206 27-0040 Lk Of The Isles I 157ac B 41 - Z cd-27 87j
0701e2e6 27-1313413 Lk Of The I s Ies I 128ac ABCE 41.43 Z - wd-mc 87k
13701132136 27-013413 Lk Of The Isles - - B - - - wd-mc 87k

27-0634 Lk Success I 8ac F" 41,43 Z - wmo-sc 87 j
13701132136 27-e16e Long Lk I 32eac ABFG 11,14.18,32,31,41,43,76 Z - wd-mc 87d
e7e1e2e6 27-0160 Long Lk I 279ac B 11 ,14 T UZ cd-27 87j
e701e2e6 27-e16e Long Lk I 32eac ABFG 11,14,18.32,31,41,43,76 Z - wd-mc 87k
e7e1e2e6 27-131365 Magda Lk I 12ac F 41,43 Z - wmo-sc 87J
07010206 13138 27-0133-11 Maxwell Bay - - B - - - wd-mc 87k
1371310206 27-0057 Meadow Lk I 11 ac F 41,43 Z - wmo-sc 87j
07131132136 27-0054 Meadowbrook Lk I 83ac BO 41,43,76,77 Z - wd-mc 87h
137131132136 27-ee54 Meadowbrook Lk I 83ac BO 41,43,76.77 Z - wd-mc 87k
079102136 27-01134 Med icine Lk I 924ac B 11,41,43,14 - UXZ cd-27 87 J
97929912 27-0988 Minnetoga Lk T 16ac B 41 - UZX cd-27 87j
97919296 998 27-9133 Minnetonka - - B - - - wd-mc 87k
07010206 008 27-e133-01 Minnetonka Lk I 22 ABO 14, 11 , 18, 19,32,31 ,41 ,43,65,72.77 •76 VXZ - wd-mc 87d
071310206 0138 27-013.3-02 Minnetonka Lk I ABO 14,11.18,19.32,31,41,43,65,72.77,76 VXZ - wd-mc 87d
070 H1296 9138 27-013.3-133 Minnetonka Lk I ABO 14,11,18,19,32,31.41,43,65,72,77.76 VXZ - wd-mc 87d
1370113206 13138 27-1313.3-134 Minnetonka Lk I ABO 14,11,18,19,32,31.41,43,65.72,77,76 VXZ - wd-mc 87d
97131132136 998 27-0133-95 Minnetonka Lk I ABO 14,11,18,19,32,31.41,43,65,72.77.76 VXZ - wd-mc 87d
13713102136 1308 27-0133-06 Minnetonka Lk I ABO 14,11,18,19,32,31,41,43,65,72,77.76 VXZ - wd-mc 87d
9701132136 008 27-1313.3-137 Minnetonka Lk I ABO 14,11.18,19,32.31,41,43,65,72.77,76 VXZ - wd-mc 87d
070102136 008 27-013.3-08 Minnetonka Lk I ABO 14,11.18,19,32.31.41,43,65,72,77,76 VXZ - wd-mc 87d
071'10206 008 27-0133-09 Minnetonka Lk I A8D 14,11,18,19,32,31,41,43,65,72,77,76 VXZ - wd-mc 87d
071310206 0e8 27-013.3-10 Minnetonka Lk I ABO 14,11,18,19,32,31,41.43,65,72,77.76 VXZ - wd-mc 87d
e7011il2£l6 0138 27-£l133-11 Minnetonka Lk I ABO 14,11,18,19.32,31,41,43,65,72,77,76 VXZ - wd-mc 87d
£l701£l206 £le8 27-13133-12 Minnetonka Lk I ABO 14,11,18,19.32,31,41,43,65,72,77,76 VXZ - wd-mc 87d
07010206 008 27-13133-13 Minnetonka Lk I ABO 14,11,18,19,32,31,41.43,65,72,77,76 VXZ - wd-mc 87d
£170102£16 0138 27-0133-14 Minnetonka Lk I ABO 14, 11 . 18, 19,32,31 ,41 ,43,65,72,77.76 VXZ - wd-mc 87d
£1791£1206 998 27-0133-15 Minnetonka Lk I ABO 14,11,18,19,32,31,41.43,65,72.77,76 VXZ - wd-me 87d
£179192£16 998 27-e133-91 Minnetonka Lk T 1431eae 8 11 , 14 , 18 , 41 . 43 UZ UZ cd-27 87j
97e1e296 e08 27-0133-02 Minnetonka Lk T 8 11 , 14. 18 . 41 ,43 UZ UZ cd-27 87 j



22:54 fRIDAY, JULY 1, 1988 .,
UPCA 1987 Nonpaint-Source Survey

By County, Woterbody Type, Nome

00-27 CNTYNAME-HENNEPIN WBT-LAKE ECOREGN-NCHF

NUC SEC AUXID RCHNAME TI At.f\lT AFECT EFFECT SOURCE USE USE R"" OSN
ACT POT

07010206 ••8 27-0133-03 Minnetonka Lk T • 11,1.4,18,41,43 UZ UZ cd-27 .,'07010206 ••8 27-0133-84 Minnetonka Lk T • 11,14,18,.',43 UZ UZ cd-27 8,1
07010206 ••8 27-0133-05 Minnetonka Lie T • 11,14,18,41,43 UZ UZ cd-27 8,1
07010206 ••8 27-0133-06 Minnetonka Lie T • 11,14,18,41,43 UZ UZ cd-27 87j07010206 ••8 27-0133-07 Wi nnetonka Lk T 8 11,14,18,41,43 UZ UZ cd-27 87i07010206 ••8 27-0133-08 Minnetonka Lk T 8 11,14,18,41,43 UZ UZ cd-27 8',07010206 ••8 27-0133-09 Minnetonka Lk T 8 11,14,18,41,43 UZ UZ c0-27 8"07010206 ••8 27-0133-10 Millnetonka Lie T 8 11,14,18,41,43 UZ UZ cd-27 87 107010206 ••8 27-0133-11 Millnetonko Lie T 8 11,14,18,41,43 UZ UZ cd-27 8' '07010206 ••8 27-0133-13 Millnetonlea Lie T 8 11,14,18,41,43 UZ UZ cd-27 87j07010206 ••8 27-0133-14 Iolillnetonko Lk T 8 11,1.4,18,41,43 UZ UZ cd-27 8'107010206 ••8 27-0133-15 Willnetonka Lk T 8 11,14,18,41,43 UZ UZ cd-27 ·'107020012 27-0070 Witchell Lk T 1160c 8 " - Z cd-27 8'/07010Z06 Z7-0134 Iolooney I 118ac A80 11,14,32,43,80 Z - wd-mc 8'07010206 27-0134 Iolooney Lk I 118ac A80 11,14,32,43,80 Z - wd-mc 8"07010Z86 27-0134 Iolooney Lk - - 8 - - - wd-mc 8"e7010Z06 .., 27-0019 Nokom i. Lk I 2010c ABCN 41,43,813 Z - wd-mc 8ld07010Z06 8.' 27-0019 Nokom i. lk I 1990c 8 " - ZUX cd-27 87 j07010206 .., 27-0019 Nokomis lk I 2910c ABCN 41,43,813 Z - wd-mc 8"07010206 .., 27-0019 Nokomis lk - - 8 - - - wd_c 8"07010206 ••8 27-0133-13 North Arm - - 8 - - - wd_c 8"07010206 27-0959 Pollller Lk I 2710c A8 32,41,43 S - _o-IC 87 j07010206 27-0107 Parkers lk T 920c 8 " - UXZ cd-27 87,07010206 27-0107 Porker. Lk - - 8 - - - wd_c 8"07010206 888 27-0138 Peavey Lk I goo ABDI 62,43,80 Z - wd_c 8"07010206 ••8 27-0138 Peavey Pond - - 8 - - - wd_c .,.
07010206 ••8 27-0138 Peavy Lk I gao ABol 62,43,80 Z - wd-ftlc 8"07010205 27-0147 Peter Lk T 530c 8 I I , 1 4 T UZ cd-27 8"07010206 27-0100 POIIIe r! eou Llt. I 350c r 32,41,43 Z - Wl!Io-lC 8,1
07010205 27-0192 Rebecca lk T 290ac 8 11 , 14 T UZ cd-27 8,1
07020012 27-0076 Red Rock Lk T 830c • " - Z cd-27 8,1
07e10Z06 27-0021 Richfield Lk - 280c H 41,43 I - wd-mc 8,1
07010206 27-0021 Richfield Lk - 280c N 41,43 Z - wd-mc 8"070Z0012 27-0071 Round Lk T 340c 8 " - Z cd-27 8"8,107010206 27-0058 Ryan Lk I 350c 8 41,43 Z - _o-.c

8"07010206 27-0058 Ryan Lie T 320c 8 " - UXZ cd-27
8,107010204 27-0191 Sarah lk I 5860c 8 11,14,65 OW UZX cd-27
8,107010204 27-0196 Schollde II lk T 640c 8 11,1.4 S UZ cd-27
8,187018206 27-0102 Schllidt Lk I 470c r 32,41,43 T X _o-IC
8,107820012 27-0089-01 Shady Oak Lk T 900c 8 " - ZX cd-27
.,107020012 27-0089-02 Shady Oak Lk T 8 " - ZX cd-27
8,107020012 27-0089-03 Shady Oak Lk T 8 " - 'X cd-27
8,107010Z06 27-0102 Smith Lk T 460c 8 41 ,43 - Z cd-27
8,107010206 27-9108 Snyde r Lk T 16ac 8 " - Z cd-27
8,107010205 27-0149 Spu rzem Lk T 670c 8 1 1 , , .. T UZ cd-27

0702001Z 27-0078 Starln9 Lk I 1550c 8 11,14,43 - UZ cd-27 8',
27-1 Steamboat lk T 18000c 80 g. T T mdof-112 8"07010206 ••8 27-0133-12 Stubbs Boy - - 8 - - - wo_c 8"07010206 27-0035-61 Swe.,ney Lk T 960c 8 ., - ZUX cd-27 8'107010204 27-0171 Sylvan Lk I - 8r 16,18 Y Z mdow-6-.p 870

--
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MPCA 1987 Nonpoint-Source Survey

By County, Waterbody Type, Name

C0=27 CNTYNAME=HENNEPIN WST=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07010204 27-0171 Sylvan Lk I - SF 16,18 Y Z mdow-6-sp 87f
07010206 008 27-0141 Tanager I 74ac BFI 14,32,43,76 Z - wd-mc 87k
07010206 008 27-0141 Tanager Lk I 74ac 8F! 14,32,43,76 Z - wd-mc 87h
07010206 008 27-0141 Tanager Lk T 50ac B 11,14,43 S UZ cd-27 87j
07010206 008 27-0141 Tanager Lk - - B - - - wd-mc 87k
07010206 008 27-0141 Tanager Lk - - B - - - wd-mc 87k
07010206 27-0156 Thies Lk T 11 ac B 11 ,14 S UZ cd-27 87j

27-0656 Twin Lk I 13ac A8DEFG 31.32.41.43.80 Z - wd-mc 87d
27-0656 Twin Lk I 13ac A8DEFG 31.32,41,43,80 Z - wd-mc 87k

07010206 27-0035-02 Twi n Lk T - B 41 - ZXU cd-27 87j
07010206 27-0042-01 Twin Lk I 201ac B 41 - UX cd-27 87j
07010206 27-0042-02 Twin Lk I B 41 - UX cd-27 87j
07010206 27-0042-03 Twin Lk I B 41 - UX cd-27 87j
07010206 27-0042-01 Twin Lk - - B - - - wd-mc 87k
07010206 27-0042-02 Twin Lk - 8 - - - wd-mc 87k
07010206 27-0042-03 Twin Lk - B - . - - wd-mc 87k
07010206 27-0042-01 Twi n Lks I 229ac B 41,43 XT - wmo-sc 87J
07010206 27-0042-02 Twin Lks I 8 41,43 XT - wmo-sc 87j
07010206 27-0042-03 Twin Lks I B 41,43 XT - wmo-sc 87 J
07010206 008 27-0133-02 Wayzata Bay - - B - - - wd-mc 87k
07010206 27-0117 Weaver Lk T - 8 41,43.14 TX UX mdo_6-sp 87b
07010206 27-0117 Weaver Lk T - B 41,43.14 TX UX mdow-6-sp 87f
07010206 27-0117 Weaver Lk T 155ac 8 41,43 TXZ UXZ cd-27 87j
07010206 008 27-0133-14 West Arm - - B - - - wd-mc 87k
07010205 27-0184-01 Whaletai I Lk T 582ac 8 11 ,14 T UZ cd-27 87j
07010205 27-0184-02 Whaletai I Lk T 8 11 .14 T UZ cd-27 87j
07010205 27-0148 Winterhal ter Lk T 16ac B 11 .14 S UZ cd-27 87j
07010206 27-0037 Wi rth Lk T 37ac B 41,43 - UXZ cd-27 87j
07010206 27-0157 Wolsfeid Lk I 36ac B 11 ,14 S UZ cd-27 87j
07010206 27-0157 Wolsfeid Lk I 45ac 8 90 Z - wd-mc 87k
07010206 27-0157 Wolsfeid Lk - - B - - - wd-mc 87k
07010206 27-0157 Wolsteid Lk I 45ac B 90 Z - wd-mc 87d
07010206 27-0026 Wood Lk - 122ac H 41,43 Z - wd-mc 87h
07010206 27-0026 Wood Lk - 122ac H 41,43 Z - wd-mc 87k

N= 218



22:~4 FRIDAY. JULY I. 1ge8 .,
~CA 1987 Nonpolnt-Source Survey

8y County, Waterbody Type, Nome

Co-27 CNTYNAME_HENNEPIN weT_STREAM ECOREGN-NCHF

"UC SEG AUXID RCHNAME TJ MANT A!'"ECT EFFECT SOURCE USE US, ."'" OS.
ACT POT

07010206 ,.. 1 ~.5rlli ADr 11,14,18,19,32,43 Z - ......, .,.
07010206 ••2 80ss Cr 1 Jm ; ro 32,41,43 - T WIIIo-~c .,/07010204 .., CROW • T 2. .0' 11,14,19,21,43,62,65 TX UW m,of-l-pr .,
07810266 ••• Dutch Loke Cr T 0.8mi '" 43,66 Z - wd_c .,.
87818206 ••• Out c... lk Ck T .8mi '" 43,66 Z - wd-mc .n
87810206 ••2 E091e Cr J 0.8m; '0 32.41.43 - T .me-ac ·'107010206 ••2 Edlnbrook J 5,J!fl1 0' 31,32,41,43 Z -

-~-
.,, , F'i IIh Hook R T , .," 12,19,62,74 T U maof-l-pr .n

07010206 ••• Gleo,on lake Cr T Jm' INC 32,43 Z - ......c .,.
07010206 ••• Gl.olon Lit CII T Jm , INC 32,43 Z - wd_c .n
078182815 ••2 long Loke Cr J 2,2ml , 11,14,19,43,155 Z - ......c .,.
07010206 ••• Long Lit Ck 1 2.2mi , 1" 14,19,43.6~ Z - wd_c .'h07010206 5.2 MINNEHAHA CR T 22mi ICEC 41,43,31,32 Z - wd--f!lc .'h07010206 5.2 IolINNEHAHA CR T 22m; ICEC 41,43.31.32 Z - wd-mc .,.
070102e6 ••• MISSISSIPPI R , - or 32,41,43 TX -

-~-
., .

07010206 2.2 MISSISSIPPI R I 0' 32,41,43 TX -
-~-

.,1
07010206 2.2 MISSISSIPPI R - - '0 32,41,43 TX - WIIle-ac .,1
07010206 ••• Oxbow Cr 1 1 . 6m 1 0' 11,14,32 Z - -~-

.,j
07010206 ••• Pointer Ck I 5.5rni .or 11,14.18.19,32.43, Z - ......c .'h07010206 '.2 RYAN CREEK I 1.8mi '0 41,43 - T WIIIa-ac 87 j
07010206 ••• Six_; Ie CII T s., '" 11,14,19 Z - ......, .,.
07010206 ••2 SHINGLE CREEK I 11 .2mi ro 32,41,43 T - WI'IIlo-SC .'J
No 22

Co-27 CNTYNAME_HENNEP!N weT_WETLAND ECOREGN=NCHF

HUC SEC AUXID RCHNAME TJ ~T AFECT EFFECT SOURCE USE USE - OS.
ACT POT

27-0060w Wet land I 45ac " 32,41,43 2 - -~
87j

27-0266w Wet land I 120c " I 1, 14 Z - -~-
., .

27-0248w Wetland I ,,,
" 32.41.43 Z -

-~-
87j

27-0249w Wetland I 1Sae " 32,41.43 Z - -~
87 j

27-0559. Wet land I ." " 12 ..32- Z - ",,",o-wm 87j
27-0560. Wet land I 2Sac " 32,41,43 Z - .me-,c 87 j
27-0563. Wet land , 17ae " 32.41,43 2 - WIIIo-,c .,.
27-0562w Wet land I 1300e " 32,41,43 Z - .mo-ae 87j

No •

.-
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MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, Nome

C0=28 CNTYNAME=HOUSTON WBT=STREAM ECOREGN=DA

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

137040008 1346 BEAVER CR T 15 DEFG 11,14,19 U U mdof-532 87i07040008 Xe2 Crystal Cr T 8 DEFG 11.14.19 T V mdof-532 87i
1371361313131 1322 CROOKED CR T 28 DEFG 11,14.19 T V mdof-532 87i
1371341313138 xle Money Cr I 113 ACFGH 11.14.18,19 S U swcd-23 87e
137040006 001 MISSISSIPPI R T ABCDEFGHI 413,19,11,65,70.813,313 UVWXZ UVXZ msof-5-lc 86b
137134131306 eel MISSISSIPPI R T D 11,19 U TU cza-28 87a
e7e4eee6 eel MISSISSIPPI R T ADEFG 11 ,14. 19,41 .63,66.76.77 TWZ UXZ msow-5-wino 87d
07e4eee6 eel MISSISSIPPI R I 36 DEBAG 19.11 ,72,61 .62,66,41 WTZ XVZ mdof-532 87i
1371341313136 13132 MISSISSIPPI R T ABCDEFGHI 4e,19,ll.65.7e,8e,30 UVWXZ uvxi msof-5-lc 86b
1371341313136 13132 MISSISSIPPI R T D 11 ,19 U TU czo-28 870
1371341313136 ee2 MISSISSIPPI R I DEBAG 19 . 11 , 72 •61 ,62. 66 , 41 WTZ XVZ mdof-532 87i
e7e4eee6 13138 MISSISSIPPI R T ABCDEFGHI 413,19.11.65.713.813,313 UVWXZ UVXZ msof-5-lc 86b
e7e4eee6 13138 MISSISSIPPI R T - D 11,19 U TU czo-28 870
1371341313136 ee8 MISSISSIPPI R T ADEFG 11 ,14.19.41 ,63.66.76.77 TWZ UXZ msow-5-wi no 87d
e7e4eee6 13139 MISSISSIPPI R T - ABCDEFGHI 413,19.11,65.713,813.313 UVWXZ UVXZ msof-5-lc 86b
e7e4eee6 13139 MISSISSIPPI R T - ADEFG 11.14,19,41.63,66.76,77 TWZ UXZ mso_5-wino 87d
e7e6eeel 1312 MISSISSIPPI R T - D 11 ,19 U TU cza-28 870
1371361313131 1312 MISSISSIPPI R T ADEFG 11.14,19.41.63.66.76.77 TWZ UXZ msow-5-wino 87d
e7e6eeel 1313 MISSISSIPPI R T ABCDEFGHI 19.11.65.18.713,813,30 UVWXZ UVXZ msof-5-lc 86b
e7e6eeel e13 MISSISSIPPI R T D 11 .19 U TU cza-28 870
13713600131 1313 MISSISSIPPI R T ADEFG 11.14,19,41,63.66,76.77 TWZ UXZ mso_5-wino 87d
1371361313131 1317 MISSISSIPPI R T ABCDEFGHI 19,11.65,18.713,813,313 UVWXZ UVXZ msof-5-lc 86b
1371361313131 1317 MISSISSIPPI R T 0 11 ,19 U TU cza-28 870
e7e6eeel 1317 MISSISSIPPI R T ADEFG 11 •14. 19 ,41 . 63 , 66 ,76 . 77 TWZ UXZ msow-5-wino 87d
0713600131 1317 MISSISSIPPI R T DEFG 11,14.19 'liT XV mdof-532 87i
1371361313131 1317 MISSISSIPPI R I C 913 TW UX cza-28 860
0706131301 1321 MISSISSIPPI R T - ABCDEFGHI 19.11.65,18.713,80.313 UVWXZ UVXZ msof-S-Ic 86b
1371361313131 1321 t.lISSISSIPPI R T 0 11.19 U TU cza-28 870
13706013131 1321 MISSISSIPPI R T - ADEFG 11 , 14. 19,41 .63.66.76.77 TWZ UXZ mso_5-wi no 87d
e7e60eel 021 MISSISSIPPI R T 14 DEFG 11,14.19 WT XV mdof-532 87i
0706e0e1 021 t.lISSISSIPPI R I a II C 90 TW UX czo-28 860
e7e40008 004 MONEY CR T 6 DEFG 11,14.19 T V mdof-532 87i
07e4ee06 ele PINE CR I 11 DEFG 41,11.14.19 T V mdof-S32 87i
07e4e008 1301 ROOT R T - D 11.19 T TW czo-28 870
07041313138 eel ROOT R T 24mi DFG 19 , 11 . 14 , 63 , 41 WTZ XUZ mdof-S32 87i
1371341313138 eel ROOT R I DE 19 T UX cza-28 860
137134013138 13132 ROOT R T D 11 .19 T TW czo-28 870
13713400138 13132 ROOT R T DFG 19 , 11 . 14 , 63 , 41 WTZ XUZ mdof-S32 87i
1370413008 13132 ROOT R I DE 19 T UX czo-28 860
071341313138 13133 ROOT R T D 11 .19 T TW czo-28 87a
137134013138 13133 ROOT R T DFG 19.11,14.63,41 WTZ XUZ mdof-S32 87i
07040008 003 ROOT R I DE 19 T UX czo-28 860
1370401308 005 ROOT R T D 11.19 T TW czo-28 870
e7e40ee8 ees ROOT R T DFG 19.11,14,63.41 WTZ XUZ mdof-532 87i
e7e4eee8 ee5 ROOT R I a II DE 19 T UX cza-28 860
07040008 040 ROOT R, S FK T 14 DEFG 11,14.19 'liT XV mdof-532 87i
e7e4eee8 e41 ROOT R. S FK T DEFG 11,14,19 WT XV mdof-S32 87i
e7e4eee8 e42 ROOT R. S FK T DEFG 11 ,14.19 WT XV mdof-S32 87i
1371340008 043 ROOT R. S FK T DEFG 11 .14.19 'liT XV mdof-S32 87 i
e704eee8 1347 THOMPSON CR I 18 DEFG 41.11.14,19 T V mdof-532 87i
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By County. Woterbody Type. Nome

Co-26 CNTYNAME_HOU$TON waT_STREAM ECORECN-QA

HUC SEO AUX 10 RCHNAME TI AIANT AfECT EF"FECT SOURCE USE USE R"'" aSH
ACT POT

07060002 ••• WATERLOO CR T • DEFG 11,14.19 T V mdof-532 87i
07060001 ." WINNEBAGO CR I

"
DErG 41.11,14.19 T V mdol-532 67i

No 52

Co-29 CNTYNAME-HUBBARD WBT-LAKE ECOREGN-NLF'

HUC S'O AUXIO RCHNAME TI Al,INT ArreT ErHCT SOURCE USE US, . Rt.o() aSH
ACT POT

07010101 29-0235 Arrow Lk T 470e H " T - Iwcd-29 .To
07010106 29-0146 Belle To;"e Lk T - 01 32.90,65 TX UX elo-29 .70
07010106 29-9146 Bet Ie Toine Lk I '" .H 40.65,19.30 TW UXZ ezo-29 .'0
07010106 29-0036 Eleventh Crow Wing lk I oil OH .0.65,19.30,80 50 UYZ clo-29 .'0

. 07010106 29-0242 fishhook Lk T - a .3.65,90 TXI VXI czo-29 .70
07ele106 29-8242 F"lehhook Lk I oil 0 .0.155,19.30 TX UZ clo-29 ••0
07010101 29-0071 Groce Lk I 0.0 B 32.65,31 UX - 'tllof-l-be"'; .7h
07010106 .3. 29-0161 Long Lk T - 0 32,155.90 TX UX clo-29 070
07010106 .3. 29-0161 Lo"g Lk I oil H 40,65,19.30,11 TX UYI czo-29 860
07010102 29-0066 Midge Lk T - OH •• TX UX czo-29 B70
07010102 29-9066 Midge lk I 521 AB 14,31.32,65 S' UX msof-1-bel'lli .7•
07010106 •2. 29-9157 North Twi" Lk I - BOAH 90,62,.1 50 UXI clo-29 070
07010101 .3' 29-0156 Plontogonette I 2529 .• H 32,65 UX - mllof-1-bemi .7.
07010101 ." 29-0156 Plo"togenet Lk T 26200e BF 11,14,21,65 U U mdow-1-bem i B"
07010106 29-0250 Portoge Lk 1 - BO 'B 50 XV czo-29 .70
07010106 29-0250 Portoge Lk I oil AB 40,19 50 UZ clo-29 B.o

No 16

CD-29 CNTYNAME-HUBBARD WBT_STREAM ECOREGN-NLF"

HUC S'O AUXID RCHNAME TI AMNT AF"ECT EF"F"ECT SOURCE USE US, R"'" OSH
ACT POT

07010101 ." Alcohol Ck T 1.' E OB - Z mdof-l13 07h
07010106 ." fish Hook R 1 oil 0 •• S T luof-1-pr OOb
07010106 .2. HAY CR T BaH 41.62.80.90 S' UX ezo-29 070
07010106 .3. HAY CR T - BO+< .1.62,80.90 S' UX ezo-29 B70
07010106 ." STRAIGHT R - oil H •• V - mlof-I-pr BOb
07010106 ." STRAIGHT R T 9.5mi H 90.19,62 V - Iwcd-29 B70
07010106 ." STRAIGHT R T - 1 •• V S czo-29 B70
07010106 ." STRAIGHT R T oil AOI 12,13,62 TV IN mdow-l-bel'lli 0"

No B

.- .~





22:54 FRIDAY. JULY '. 1988 "MPCA 1967 Nonpoint-Soufce Suryey

By County, Waterbody Type, Name

Co.31 CNTYNAM[_JTASCA weT-LAKE ECORECN-NLr

HUe SEC AUXIO RCHNAME TJ Al.4NT ArrCT EFrEeT SOURCE USE USE ..., OSN
ACT PQT

e7eleU3 ." 31-0e67-e2 Swon Lie , ABCN 4J,5e,65,90 TWZ UX c:zo-31 ."IHe I0 1eJ ." 31-8e87-81 Swon Lie , 2eeeoc: .0 51.65,80 0 X IIldo_2-V r .7,0701eleJ ." 31-0067-82 Swon Lie , .0 51,85,60 0 X ..do_2-qr .7,07010103 ." 31-0067--81 Swon Lie , - ABCH 43.50,65,90 TWZ UX czo-31 .7'07010103 ." 31-0067-02 Swon Lie 1 ABCH 43,50,65.90 TWZ UX czo-31 .7'07010103 ." 31-0067-0\ Swo" Lie T - E 53 TW TO rUo f-2-gr .7.07010183 ." 31-0067--82 Swon Lie T E 53 TO TW I'IIsof-2-qf .7,070101e3 ." 31-131367--81 Swon Lie , 2e0eoc • •• TW UX I'IIdof-231 .7,
070113103 ." 31-01367--82 5wo" Lie 1 B •• TW UX mdof-231 .7'07010103 .'3 31-0067-01 Swon Lie 1 01' ABCC 40,51,65,19,90 TOZ UX czo-31 ."0701010J .,3 31-0067-02 Swo" Lie 1 ABCC 40,51,65.19.913 TWZ UX czo-31 ."071310103 31-0216 Trout Lie T - E " TW TW rIIsof-2-~r .7.071310103 31-0216 Trout Lie 1 , eo 62,57 UT ST IIldof-22 67'... 2•

Co.31 CNTYNAME_ITASCA WBT_STREAM [OOREC~LF

HUC SEC AUXID RCHNAME TI AAt.IT AFECT EFrEeT SOURCE USE USE ."'" OSN
ACT PQT

07010101 ••2 - H 41 .43 U U moof-223 .7'87010181 ••2 T OF 74 UX UX mdof-221 .7'078101el .,, - H 41 ,43 U U IIIdof-223 .7'a7e10101 .,, T OF 74 UX UX lIIoof-221 .7h, , Bruce Cr T J.5flli DE 32,43,31 S S mdof-332 87i
87010101 ••• MISSISSIPPI R - H 41,43 U U mdof-223 .7'07010101 ••• MISSISSIPPI R T OF 74 UX UX mdof-221 .7'07910101 ••S MISSISSIPPI R - H 41,43 U U IIldof-223 67'070101131 ••• MISSISSIPPI R T OF 74 UX UX IIIdof-221 .7'07010101 ••• MISSISSIPPI R - H 4' ,43 U U rtIdof-223 .7'07010101 ••• MISSISSIPPI R T OF 74 UX UX IIIdof-221 .7'87010101 ." MISSISSIPPI R - H 4\ ,43 U U IIldof-223 .7'07010101 ." MISSISSIPPI R T OF 74 UX UX mdof-221 .7'
07010101 .,, t.lISS1SSIPPI R - - H 41,43 U U mdof-223 .7'
07010101 .,. MISSISSIPPI R T 2. OF 74 UX UX IfIdof-221 .7'07010101 .3' MISSISSIPPI R - H 41,43 U U ",dof-223 .7'
07010101 .3' MISSISSIPPI R T OF 74 UX UX IfIdof-221 .7'
07810183 .22 MISSISSIPPI R - H 41,43 U U IIIdof-223 .7'
87810103 .22 10liSSISSIPPI R T OF 74 UX UX mdof-221 .7'
07010103 .23 10liSSISSIPPI R - H 41.43 U U ...dof-223 .7'
07010103 .23 10liSSISSIPPI Ii T OF 74 UX UX mdof-221 .7'
07010103 ." loliSSISSIPPI R - - H 41,43 U U ...dof-223 .J'87810103 ." 10liSSISSIPPI R T 2. OF 74 UX UX IIIdof-221 .7', , $11I0' I Ck I •• FH e. y ,. IIIdof-223 .?h
0101el03 ." SWAN R T 20nd OFE 14,32,43 TW SO "'00'-332 ,?1, , Twi n Spr i n9s , 2.S!lli A.' 13,16 TV S mdof-3J2 .7'
07010101 117 TREE L OUT,OXHIDE L,OXHIDE CR T - E ,. T T luof-2-qf .,.
07010103 117 TREE l OUT,OXHIDE L,OXHIDE CR T - E '3 TW TW rllSof-2-qf .7,
N- 2.

.- -- .-
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MPCA 1987 Nonpoint-Source Survey

By County, Woterbody Type, Nome

C0=32 CNTYNAME=JACKSON WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07100001 32-0015 Boot Lk T 1600c AE 11 ,19 S Y swcd-32 870
10230003 32-0008 Chandler Lk T 400c ADE 11 ,19 S Y swcd-32 870
10230003 055 32-0022 Clear Lk T 6000c A 11 ,19 TW UX swcd-32 870
07020010 013 32-131318 Fish lk T 8eoc A 11 .19 T U swcd-32 870
07021313113 013 32-131318 Fish lk I 2e40c ABCDEFGH 11.19.65,76.71 TW UX mdow-4-nu 87b
137132130113 1313 32-131318 Fish Lk T whole CE 11 .19,65 UX - swcd-17 87f
071e~001 32-13045 Flaherty Lk T 1 ABDF 11,18,90 SX UW czo-32 870
1371131313131 32-131345 Flohtery lk T 6eeoc AD 11 ,19 SW SW swcd-32 870
1371131313131 32-131357-131 Heron Lk T 64eeoc AD 11 ,19 SW TW swcd-32 870
13710013131 32-131357-132 Heron Lk T AD 11 ,19 SW TW swcd-32 870
07100001 32-0057-03 Heron Lk T AD 11 .19 SW TW swcd-32 870
07100001 32-0057-04 Heron Lk T AD 11.19 SW TW swcd-32 870
07100001 32-0057-05 Heron lk T AD 11 .19 SW TW swcd-32 870
07100001 32-0057-06 Heron Lk T AD 11 . 19 SW TW swcd-32 870
07100001 32-0057-137 Heron lk T AD 11 .19 SW TW swcd-32 870
07100001 32-01357-01 Heron Lk I 13 ABDF 11 •41 •62 •90 TWZ CXZ czo-32 870
071000131 32-01357-02 Heron Lk I ABDF 11 .41 ,62. 913 TWZ UXZ czo-32 870
07100001 32-13057-133 Heron lk I ABDF 11,41,62.90 TWZ UXZ czo-32 870
07100001 32-13057-04 Heron lk I ABDF 11.41.62.913 TWZ UXZ czo-32 870
071000131 32-0057-05 Heron lk I ABDF 11 .41 ,62.913 TWZ UXZ czo-32 870
07100001 32-0057-06 Heron Lk I ABDF 11 . 41 ,62.90 TWZ UXZ czo-32 870
07100001 32-0057-07 Heron Lk I ABDF 11 .41 .62,90 TWZ UXZ czo-32 870
07100001 32-0057-01 Heron Lk I 82510c ABCDEFGH .11,19,76,71 SW SW mdow-4-nu 87b
07100001 32-0057-02 Heron Lk I ABCDEFGH 11,19,76.71 SW SW mdo_4-nu 87b
07190001 32-0057-03 Heron Lk I ABCDEFGH 11.19,76.71 SW SW mdow-4-nu 87b
07100001 32-0057-04 Heron Lk I A8CDEFGH 11.19.76,71 SW SW mdo_4-nu 87b
07100001 32-0057-05 Heron Lk I ABCDEFGH 11,19,76.71 SW SW mdo_4-nu 87b
07100001 32-0057-06 Heron Lk I A8CDEFGH 11.19.76.71 SW SW mdow-4-nu 87b
07Hl0001 32-0057-07 Heron lk I ABCDEFGH 11.19,76,71 SW SW mdow-4-nu 87b
07100001 32-0057-01 Heron lk I 82510c BDF 11 SW - msow-4-wind 87d
071001391 32-131357-02 Heron lk I BDF 11 SW - msow-4-wind 87d
1371130001 32-0057-133 Heron lk I BDF 11 SW - msow-4-wind 87d
1371130001 32-0057-04 Heron lk I BDF 11 SW - msow-4-wind 87d
1371130001 32-131357-05 Heron Lk I BDF 11 SW - msow-4-wind 87d
07100001 32-0057-06 Heron Lk I BDF 11 SW - mso_4-wi nd 87d
071130001 32-01357-07 Heron Lk I BDF 11 SW - msow-4-wind 87d
07100001 32-0057-01 Heron lk I a I I ABDFG 40,11,80 SWZ TX czo-32 860
07100001 32-0957-02 Heron Lk I ABDFG 40.11.813 SWZ TX czo-32 860
07100991 32-0057-03 Heron Lk I ABDFG 40,11.80 SWZ TX czo-32 860
97100001 32-0057-04 Heron Lk I ABDFG 49.11.80 SWZ TX czo-32 860
07100001 32-0057-05 Heron Lk I ABDFG 40,11,80 SWZ TX czo-32 860
07113013131 32-131357-06 Heron Lk I ABDFG 40.11,80 SWZ TX czo-32 860
07100001 32-0057-07 Heron Lk I ABDFG 40.11,80 SWZ TX czo-32 860
1132313003 32-13072 I I I i no is lk I 2460c BDF 11 Z - msow-4-wi nd 87d
19230903 32-0072 I I I i no i s Lk T 2000c A 11.19 SW SW swcd-32 87g
07029099 32-9017 Independence lk T 800c A 11 .19 T U swcd-32 870
19230003 32-9084 Iowa Lk T 2350c DF 11,18.19.61 TW UX swcd-53 87g
19230003 32-0084 Iowa lk T 700c A 11,19 SW SW swcd-32 87g
10230003 32-0024 Little Spirit Lk T 6000c AD 11 .19 lW UX swcd-32 870
10230003 053 32-0020 Loon Lk - a I I H 19.11,40 - - msof-4-wind 86b



MPCA 1987 Nonpoint-Souree Survey
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By County, Woterbody Type, Nome

Co-32 CNTYNAME_JACKSON weT-lAKE ECORECNWWCBP

HUC SED AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ...., OS"
ACT POT

10230003 0" 32-0020 loon lk T 6000e A 1 1 , 19 TW UY s ....ed-32 87.
10230003 0" 32-0020 loon lk T 2 80 11,90 TW UX <:10-32 87.
10230003 OS, 32-&020 loon lk J 7200e ABCOEFCH 11,19,65,76,71 \Nt UX mdo....-.-nu 870
'1'231'1'03 OS, 32-0020 loon lk I .11 80 11 ,e0 \Nt UX <:zo-32 8',076Ze069 32-6016 Lo.erll Lk , 400e AE 1 I • 19 S Y swcd-32 87.
10230003 32-6033 Pear I Lk T '660e AD 1 , . '9 S. 50 swcd-32 87.
10ZJ000J 32-0071 PIUftI lk , 12eoe A 11 , 19 S. 50 swcd-J2 87.
162J0ee3 0" 3Z-0069 Round Lk - ,II H 19,11,.0 - - msof-4-wind 80b
1e230eeJ 0" 32-0069 Round Lk , , 80 \1 ,90 \Nt UX ezo-32 87,
10236003 0" 32-0069 Round Lk , seeoe AD 11 , 19 ,. UX swcd-J2 87,
102300e3 32-0031 Rush Lk , 3200e AD 1 , , 19 50 S. sw<:d-32 87,
10Z30003 32-0031 Rush Lk T 1 0'8 1 t ,90 TW UX ezo-32 87,
102J0003 32-0063 RUlh Lk T 1600e A 11 , 19 50 50 swed-32 87,
le236e03 32-0059 Skunk Lk T 1800e ADE 11 , 19 50 S' swcd-32 87,
102J6003 32-0023 Spirit Lk , - AD 11 , 19 TX UX sw<:d-32 87,
071000el 32-0058 Timber Lk , 300e AD 11 , 19 50 TW swed-32 87,... "

Co-J2 CNTYNAME_JACKSON weT_STREAM EOOREGN-WCBP

HOC SEC AUXID RCHNAME TI AMNT AHCT EFFECT SOURCE USE USE ...., DSN
AC' PO'

071ee001 ee, DES MOINES R ,
" OF 11,18,41,62 , U "<:zo-32 87.

e716e0e1 80' DES MOINES R , 35mi AD 11,19,41,43,77 50 TW swed-32 87,
e710e0e2 81J DES MOINES R ,

" 0' 1\,18,41,62 T U ez0-32 87.
0710e602 01J DES lo4OlNES R I 169r1li ABCOEFGH 11,19,.',43,76,71 TW UX IJIdow-4-nu 87'
0710ee0Z 01J DES MOINES R , 35mi AD ",'9,41,<43,77 50 TW swed-J2 87,
07020009 007 Elt.l CR , - AD 11 , 19 yY yY swed-32 .7,
07100001 015 HERON L OUTLET , - AD 11,19,77 yY yY swe6-32 87,
0718eetl 020 JACK CR , AD 11,le,14,77 yY yy Iwo6-32 87.
07100e01 021 JACK CR , 12 0 ",71,77 S , czo-32 87.
1'7100001 821 JACK CR , AD ",19.'.,77 yY yy swcd-J2 .7,
1'71001'61 J2J JACK CREEl< , AD 11,19,"14,77 yY yy swcd-J2 87.
07100001 22' JACK CREEK , 25mi AD 11,19,14,77 yY yy swed-J2 87,
102Je00J 0" LITTLE SIOUX R , - AD 11,'9,14,77 yY yY swcd-J2 87,
102J00eJ 059 LITTLE SIOUX R , AD 11.19,14,77 yY yy ewed-J2 .7,
10230003 0'0 UTTLE SIOUX R , AD 11,19,14,77 yY yY swcd-J2 87,
07100001 02. OKABENA CR J ADF 11 ,62 S , czo-32 87.
0710e0el 829 OKABENA CR T 15nli ADC 11,19,14,41,43 yY yy swcd-32 87,
07100001' lJ1 OKABENA CREEK I " AD' 11 ,62 5 , ezo-32 87.
071eeeel 1Jl OKABENA CREEK T ADC 11,19,14,41,43 yY yY swcd-32 87,
07160001 2J1 OKABENA CREEK , ADC 11,19,14,.',43 yY yy swcd-32 87,
07100002 ,13 Stony Bk Cr , - AD 11 , 19 yY yy swcd-32 87,... "

-.
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8y County. Waterbody Type. Nome

C0=33 CNTYNAME=KANA8EC W8T=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

87838804 014 33-0040 Ann Lk I a II 8 43 T - msow-3-hine 87d
07838884 814 33-8848 Ann Lk - - H 18 - - mpea-2 87i
87030004 014 33-0836 Fish Lk I a II 8 43.18 TY - msow-3-hine 87d
87838884 814 33-8836 Fish Lk I 487 8FG 12.14.16.32.43 UW - msof-3-hink 87g
87830004 33-0028 Kn i fe Lk I a I I 8 18.43 T - msow-3-hine 87d
87038004 33-0028 Knife Lk I 1258 8FG 12.14,16.32.43 UW - msof-3-hink 87g
07810207 007 33-0032 Lewis Lk T a II H 43 T - msow-3-hine 87d
87030004 004 33-0015 Quamba (Mud) Lk T all 8 43.14 T - msow-3-hine 87d

N= 8

C0=33 CNTYNAME=KANA8EC W8T=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

87038004 015 GROUNDHOUSE R - - H 18 - - mpea-2 87i
07030004 016 GROUNDHOUSE R - H 18 - - mpea-2 87i

N= 2

C0=34 CNTYNAME=KANDIYOHI W8T=LAKE ECOREGN=WC8P

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020005 34-0206 Andrew Lk I 781 BDF 14. 16. 18. 19 . 65 UW - msof-4-spie 87h
07010205 34-0086 Big Kandiyoh I 2877ae 8DF 12 •18 . 19 •65 WT U mdow-4-spie 87e
07010205 34-0086 Big Kandiyoh Lk T 2880ae BG 11.16.19.74 TW UX swed-34 87a
13713113285 34-13886 8ig Kandiyoh Lk I 2877 8DF 14.18.19 UW - msof-4-spie 87h
07818284 34-131362 Calhoun Lk I 14e8ae 80 11 .19 T U swed-34 87a
871318284 34-8862 Calhoun Lk I 1396 8DF 14.16.18.19 TW - msof-4-spie 87M
07010204 34-131344 Diamond Lk T 171313 80 11 . 16 . 19 •65 TW UX swed-34 87a
137018204 34-8044 Diamond Lk I 1697ae 8DF 12.18.19 W UX mdo_4-spie 87e
87818284 34-13844 Diamond Lk I 1697 8DF 14. 16. 18 . 19 . 65 UW - msof-4-sp i e 87h
87818284 34-131344 Diamond Lk T - 8F 11.16.19 TX U mpea-4 87i
878281384 34-13246 E Solomon Lk I 733 A8DF 14.16.18.19 SW - msof-4-spie 87h
87828004 34-0171 Eagle Lk T 890 8D 11.16.19 TW UX swed-34 87a
078208134 34-0171 Eagle Lk T 891ae 8F 19.32 T UX mdow-4-spie 87e
137820084 34-8171 Eag Ie Lk T 891 8DF 14.16.18.19 UW - msof-4-spie 87M
07020004 34-0246 East Solomon Lk I 730 8D 11 .19 S T swed-34 870
8781132135 34-131322 EI izabeth I 115eoe 8C 19.14,16 S T swed-34 870
87010205 34-13022 EI i zabeth lI< I 1153 8DFA 14.16.18.19 TW - msof-4-spie 87h
071310204 34-0119 Elkhorn Lk I 79 8DF 14,16.18.19 UW - msof-4-spie 87h
87010285 34-0033 Ell a Lk I 153 A8DF 14,16.18.19 TW - msof-4-spie 87h
8702013135 34-13217 Florida Lk I 881 BDF 14. 16. 18 . 19 . 65 UW - msof-4-spie 87M
13782813134 34-8181 Foot Lk T 588ae A8G 19.41.43.72 SW rx swed-34 870
07020004 34-0181 Foot Lk I 576ae DEF 41.43.66.72 WS TV mdow-4-spie 87c



22:5. FRIDAY, JULY I. 1988 s.
~A 1987 Nonpoint-Souree Survey

By County. Woterbody Type. Nome

Co.,. CNTYNAMEaKAND IYOH I WBT_LAKE ECOREGN-WCBP

HOC ". AUXID RCHNAME Ti AIM'lT AfECT EH'ECT SOURCE USE USE RMO OSN
ACT POT

0702000. 34-0181 root Lk I ". ABor 1•• 16,18.19.41 ••3.65 TW - msof-4-spie 87h07020005 34-0224 Games Lk I 5600e 8 1 I •19 TX- UX+ swed-3. 87,07020005 34-0224 Games Lk I 557 80' 14.16,18.19.65 IJ'I - msof-04-sp i e 87h0702000. 34-0142 George Lk I 2500e BC 19.65 TX UX swed-34 87,07010204 304-0079 Green Lk I 52800e 8 11.19 •• '.43 VX - swed-3. 87,0701020. 304-0079 Green Lk T 5821 80' 19,1 •• 41.43,62.65 UX - msof-04-sp i e 87h07020004 304-0116 Henderson Lk I 'I 80' 14.16.18.19 IJ'I - Illsof-4-spie 87h07010205 304-0072 lillian Lk I 1608ae 80' 12.19 'T U moo_"-spie 87,07010205 304-0872 Lillian lk I 1608 ABOF ''', '6.18.19 TW - msof-04-spie 87h07010204 304-0066 Long (Irving) I 3600e 80 12,19 TW VX swed-34 87,0702000. 34-0192 Long Lit T 17200e 8CO 11,16.19.65 TW VX swed-34 87,0702000. 304--0192 lonCjl Lk T 17150e ,. 18.19.32 T U moo_.-spie 87,87eU0e" 3"-0192 Lony Lit I 1715 ABOF 14.16.15.19,65 IJ'I - luo'-.-Ipie 87h0701828" 304--015" Nes Lit T 10200c 8 11.19,85 TW VX Iwe6-3. 87,07.010204 34-0154 Nut Lk I 10190e 80G 14.19 'T UX mOo_.-lpie 87,0701020. 304--0154 Nut Lk I 1019 80' '4,16,18,19.62 IJ'I - msof-4-sp i e 87h07020005 34-0251 Norway Lk I 25000e 80C 11,16. \9,65 T' VX sweo-3. 87,07020005 34-0251 NorwOy Lk I 2496 ABor 14,16.18.19 IJ'I - mso'-4-sp i e 87h07020004 34-0193 Point lk I 157 ABOF '4.19.65 IJ'I - ",so'-4-,p ie 87h07820004 34-0193 Point lk I 1350c 80 11 , 19 S' TX swed-34 87h07020004 34-0196 SkatOl'll Lk I 218 ABoF t4,16.18.19.65 SW - "'sof-4-,pie 87h07020013. 304--0283 St. Johnl Lk I 2.00e 80 11,19.65 SW TX swed-34 87,07020005 34--0321 Swenlon Lit I 123 A80r 14,16,\8,19 T. - mlof-04--sple 87h07010205 34-0169-01 W090"go Lk I 1796 ABO' 14,16.18.19.62 SW - rtllof-4-lpie 87h07010205 34--0169-02 W090"90 Lk I ABOf 14,16.18.19.62 SW - msof-4-spie 87h07010205 34-0169-03 W090"go Lk I ABoF 14,16.18,19.62 S' - mso'-4-sple 87h07010205 34-0169-04 Wogongo Lk I ABoF 1.,16,18,19.62 S. - mso'-4-sple 87h0781020S 34-816i-8S wo?on90 Lk I AeOF 14,16,18,151,62 SW - mlof-4-.p;c 87h07020004 304--01158 WI tmar lk I 761ac 0" 41,43,66,72 'S TV IIIdo_...... ple 87,07020004 34-0180 Wi 1 Imar Lk I 7.' ABOf 14,16.18,19.65 TW - msof-4-lpic 87h07020004 34-0180 Wi 1 Imor Lk T 7S00c 80 11 , 19 S' TX swed-34 87h

""' 53

Co-34 CNTYNAME-KANDTYOHI WBT-STREAM ECOREGN-WCBP

HUe ". AUXID RCHNAIolE TI AMNT AfECT ErrECT SOURCE USE U" RMO OSN
ACT POT

97019204 01' CROW R, 1.4 rK T - BCD 12,14,16,19 - - swed-34 87h
"7019204 012 CROY! R, N fK T - BCD 12.14,16,19 - - swcd-34 87h
? 7 Suck Cr T ,II 0 I I V V "'sof-.....hute 8.b... J

--
"
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MPCA 1987 Nonpoint-Source Survey

By County. Waterbody Type, Nome

C0=35 CNTYNAME=KITTSON WBT=LAKE ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

35-1313138 Beaches Lk T 6eeac ADEG 11.18.19,71 Z Z mso_1-karl 87b
13913213312 35-1313133 Bronson Lk I 31313 ABCDEFG 11 .18,19.65.71 SW UX msow-1-kar I 87b
13913213312 35-1313133 Bronson Lk I 3130c AB 913 (11 •19 .71 ,?) UX - mdow-1-trf 87c
13913213312 35-1313133 Bronson Lk I 1 BD 11.12,19 TW UX swcd-35 87e
13913213312 35-1313133 Bronson Lk T - SO 19.11 UX - msof-1-baud 87h
13913213312 35-1313134 Scul I Lk T 35 ADEG 11,18.19.71 Z Z mso_1-korl 87b

35-131317 Sku I I Lk Impnd T 3eeoc ADEG 11,18.19.71 Z Z msow-l-kar I 87b
13913213311 35-1313135 Stella Lk I 25 ABCDEFG 11 • 18. 19 . 65 . 71 Z ZT mso_1-kar I 87b
13913213312 35-1313132 Twin Lk. Lower T 4513 ADEG 11.19.71 Z Z msow-1-kar I 87b
13913213312 35-1313131 Twin Lk. Upper T 4513 ADEG 11,19.71 Z Z mso_l-kar I 87b

35-131306 Twistol Swomp T 171300c ADEG 11 ,19 Z Z msow-l-kor I 87b

N= 11

C0=35 CNTYNAME=KITTSON WBT=STREAM ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

99020311 001 T - ABCDEI 19,43.11 UWY X msof-1-baud 87h
990213311 13132 RED R I EG 413.19,11 UWY X msof-1-baud 86b

. 13913213311 13132 RED R T DFH 11 ,19 SW Y swcd-35 87e
991320311 0132 RED R T ABCDEI 19,43.11 UWY X msof-1-boud 87h
1390213311 0133 RED R I EG 413,19,11 UWY X msof-1-boud 86b
1391320311 13133 RED R T DFH 11 ,19 SW Y swcd-35 87e
0913213311 1303 RED R T ABCDEI 19,43.11 UWY X msof-1-boud 87h
13913213311 13134 RED R I EG 413,19.11 UWY X msof-1-boud 86b
091320311 0134 RED R T DFH 11 . 19 SW Y swcd-35 87e
1391320311 13135 RED R I EG 413.19.11 UWY X msof-1-boud 8Gb
1391320311 0135 RED R T 66 DFH 11,19 SW Y swcd-35 87e
13913213311 0135 RED R T ABCDEI 19.43,11 UWY X msof-l-baud 87h
1391320311 0136 RED R I a II EG 413,19,11 UWY X msof-l-boud 86b
13913213312 001 TWO RIVERS T DG 19.11 TX - msof-1-boud 86b
139020312 0131 TWO RIVERS T - ACDEG 11 . 18 , 19 , 65 . 71 . 77 SW TX mllo_1-kor I 87b
09020.312 001 TWO RIVERS T - BCD 19.11 UX - msof-1-boud 87h
0913213312 1303 TWO RIVERS T a I I DG 19.11 TX - msof-1-boud 86b
13913213312 13133 TWO RIVERS T ACDEG 11.18.19,65.71.77 SW TX msow-1-kor I 87b
13913213312 0133 TWO RIVERS T BCD 19,11 UX - msof-1-boud 87h
13913213312 005 TWO RIVERS. M BR T ACDEG 11 , 18 , 19 . 65 , 71 , 77 SW TX msow-1-ko r I 87b
13913213312 13135 TWO RIVERS, M BR T BCD 19.11 UX - msof-1-boud 87h
0913213312 006 TWO RIVERS, N BR T BCD 19.11 UX - msof-1-boud 87h
13913213312 0137 TWO RIVERS, N BR T ACDEG 11,18.19.65.71,77 SW TX msow-1-kor I 87b
1390213312 0137 TWO RIVERS. N BR T BCD 19.11 UX - msof-1-boud 87h
139020312 13134 TWO RIVERS, S BR T ACDEG 11 , 18. 19 •65. 71 . 77 SW TX msow-1-korJ 87b
139020312 13134 TWO RIVERS, S BR T BCD 19,11 UX msof-l-boud 87h

N= 26
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8y County. Woterbody Type. Nome

Co-36 CNTYNAME-KOOCHICHING waT-LAKE ECOREGN-NMW

""" SEC AUl( ID RCHNAME TI .-....NT AFECT ErFECT SOURCE USE U$t. """ OSN
'CT POT

09020302 35-0018 Bartlett lk T '8. • ,. S' UX mso_2-i 1 87<09020302 36-0018 Bortlett Lk I - '80 41,43.52 S' - wd-r I 87h... 2

Co-35 CNTYNAME-I(OOCHICH!NG waT-STREAM ECOREG~

HUC SEC AU)(ID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE R"" OSN
'CT POT

09030005 .., BIG FORI( R T - E 62,63.65 UW UX IIIdol-263 87h09030005 ••2 BIG FORK R T E 62.63.56 UW UX IIIdol-263 87h09030004 ••2 BLACK R - • C 11,14.22.19 2 Z IIIdof-1,}2 87h09030004 ••• BLACK R - C 11,14.22,19 Z Z IIIdol-132 87h09030004 .05 BLACK R - C 11,14.22,19 Z Z IIIdol-132 87h09030004 ••• BLACk R - C 11.14.22,19 Z Z IIIdof-I.32 87h090.}0004 .., BLACK R, W FK - C \1,14.22,19 Z Z IIIdol-132 .7h09030004 .., RAINY R 1 011 EI 65.e0 U UW IIIsof-2-i f 8••09030004 .., RAINY R 1 JA C' 11,14.18,19 UW UX "'dol-I.32 87h09030e04 .., RAINY R - - EI 90,80 U U 11I101-2- i f e7i09030004 ." RAINY R I EI 65.e0 U UW 11I101-2- i 1 8••09030004 ." RAINY R 1 C' 11.14.18.19 UW UX IIIdol-132 87h09030004 ." RAINY R - " 90.80 U U msol-2-i f 87i09030004 .'2 RAINY R I " 55.e0 U UW IIIsol-2-il 8••09030004 ." RAINY R I C' 11.14.18.19 UW UX ",dol-132 .7h09030004 ., 2 RAINY R - " 90.80 U U IIIsol-2-i I ."09030004 ." RAINY R I EI 65.e0 U UW 11I801-2-; 1 8••09030004 ." RAINY R I C' 11.14.16.19 UW UX IIIdol-132 87h
090.30004 '" RAINY R - EI g0.e0 U U msol-2-i I 871
09030008 .., RAINY R I 011 EI 65.e0 U UW IIIsol-2-i I 8••090J000e ••5 RAINY R I EI 65.80 U UW 11I$01-2- i I 8••
09030008 ••7 RAINY R 1 EI 65.80 U UW msol-2-i 1 8••
09030007 .., RAPID R - C 11.14.22.19 2 Z IIIdol-132 87h
09030007 ••2 RAPID R - C 11.14.22,19 2 Z lII<1of-132 87h
09030007 ••• RAPID R - C 11,14,22,19 2 Z 11I<101-132 87h
09030007 ••5 RAPID R - C 11,14.22,19 Z 2 11I<10'-132 87h
0903ee07 ••• RAPID R - I. C 11,14,22,19 2 Z IIIdol-132 ,7h
09030007 .., RAPID R, E FK - C 11.14,22,19 Z Z IIIdol-132 87h
09030007 ." RAPID R, E FK - C 11,14.22,19 Z 2 11I<101-132 ,7h
09030007 .., RAPID R, W BR - C 11.14.22,19 2 Z IIIdo'-132 87h
09020302 .., TAlr.lARACI< R T • E I9 T - IIIdol-152 87;... "

.- --.
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By County, Woterbody Type. Nome

Co-.37 CNTYNMol[=LAC OUI PARLE weT-STREAM ECOREGN-NGP

HUC SEC AUXID RCHNAME TI "...,T AfECT EFFECT SOURCE USE USE """ OSH
ACT POT

070200". ." IolINNESOTA R T ABOF 11,19,71,72,76 U - 1lI10_4-111odi .7,
0702000. .,. MINNESOTA R T Aeor 11,19.71,72.76 U - IIIso_4-iIlod i .7,
07020004 ." MINNESOTA R T Aeor 11,19.71,72,76 U - 1Il10_4-illodi .7,
0702000' ." tr.lINNESOTA R T Aeor 11,19.71.72,76 U - ltIlo_4......odi .7,
07020004 .,. IolINNESOTA R T ABOI'" ",19.71,72,76 U - 1II10_4-111odi .7,
IH020004 .,. "'INNESOTA R I 6emi Bor 65,41,43,11,16,19 IJItT Y c%0-37 ."1!l7020004 .,. MINNESOTA R T 7""", A80r 11,19,71,72.76 U - IIIsow-4-modi .7,
0702000. .,. MINNESOTA R I ,II ocr 19,11,65,18 U , c%0-37 .0,
07020001 .,. YELLOW BANI< R T ABOI'" 11,19.71,72,76 Y Y 1II10_4......odi .7,
07020001 .,. YELLOW BANI< R I ACDEGI , 1,12. U.,18.19,Jl,6!1, 71, 74.77.80 S. Y swed-37 ."
07020001 ." YELLOW BANK R, N FK T ABOF 11.19,71,72,76 Y Y mso_~odi .7,
07020001 ." YELLOW BANK R, N FK 1 - ACOECI 11,12,1.,18,19,31,65,71,74,77,80 50 y .wed-:57 .7'
07020001 .3. YELLOW BANK R, S FK T 18mi ABOF 11.19.71,72.76 Y y I'IIsow-4-<'lodi .7,
07020001 .3. YELLOW BANK R, S FK I ACOECI 11,12,14,18,19,31.65,71.7.,77.80 S. Y swed-37 ."
No JO

Co-J8 CNTYNAME_LAKE weT_LAKE ECORECN-NLF

HUC SEC AUXIO RCHNAME TI AMNT AF(CT EFFECT SOURCE USE USE """ 0'"'
ACT POT

09030001 38-0811 Foil Lk T - ABC 65,62 V - e:r:o-38 .70
09030001 38-0811 Foil Lk T ,II H •• U' U, e:r:o-38 .0,
0·Hl10202 38-0751 ThOlJlos Lk T ,II B 65 T - eto-38 .7,
No 3

Co-J8 CNTYNAME-LAKE WBT-STREAM ECOREGN-NLF

Hue SEC AUXIO RCHNAMt " AMNT M'teT E~~ECT SOURCE USE USE R"" OSH
ACT POT

0"010101 .5. BAPTIS1.4 R T ,II H •• U' - I'Isol-2-f i n I .0.
0.010101 .5. BAPTISM R - • H •• U U mllof-2-finl 87i
04010101 ." BAPTIS1.4 R, E BR T - E 66,80 U - e:r:o-38 .7,
04010101 051 BAPTISM R. E BR - H •• U U msof-2-finl 87i
04010101 ." BAPTISM R, E BR T 011 H •• "" "" eto-38 .00
0.010101 ." BAPTISM R, W BR - H •• U U ,..01-2-f inl 87;

7 7 Skunk Cr T ,II H •• Y Y e:r:a-3S ..,
04010102 ••7 Skunk Cr T , E " S - e:r:a-38 .7,

N- •

-~
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By County, Woterbody Type, Nome

Co-40 CNTYNA~E_LE SUEUR WBT_LAKE ECORECN-NCHr ._---
HUe SEC A.UXID RCHNAME TI .4.MNT "FECT EF'F'ECT SOURCE USE USE R"" OSN

ACT POT
07040002 4&-0063 Ce rmon Lk I 9750c 0' 11 ,71 ZT zu mlo_4-90y' .T,07040002 40-0063 Ce rman Lie - - B 19. 11 , U U msof-.-wote Bld07040002 40-0063 German Lk T 9660c B 11'.19,43,65 T. UX SWCd-40 B7.07040002 B" 40-0032 Gorlllon Lk I - ABO' 19,11,65,40 Z U ruo f-4-1o I e B.'07040002 ." 49-0032 Gorlllon Lk I 5900c 0' 11 ,71 Z Z 1II10_4-g0)' I .7,07040002 ." 40-0032 Gannon Lk - - "eDF 19, , 1 ,65 • U mlo'-4-wote Bld07040002 ." 40-0032 Garmon Lk I 499oc AB 11.19,65 • UX swCd-40 .7.07020012 .2S 40-0020 Greenleaf Lk I - AB' 19,11,65.40 S U IIIsof-4-wote B6b07020012 B" 40-0020 Greenleaf Lie I 30Soc 0' 1 I ,71 Z Z mlo_4-gay I .7,070Z0012 ." 40-0020 Greenleof Lk - - A.' 19,11,65 S U mlo'-4-1ote .7'0702001Z ." 40-0eZ0 Greenleo' Lk I Z990c B 11 , 19 T T ,,,cd-40 87.070Z0007 40-0104 Henry Lie I - AB 11 , 19 S U msof-4-1ote ..,&70Z0007 49-0104 Henry Lk I 3600c 0' 11 .71 2 ZT mlo_4-90y 1 B7,070Z0007 40-0104 Henry Lk - - AB 19,11. S T mlof-4-wote .7.0704e00Z 40-0001 Horseshoe Lk T - AB 19,11,65,40 U U msof-4-wote ..,07040002 40-00el Horseshoe Lk - - AB 19,11,65 U U msof-4-"0Ie .7.07e.0002 40-0001 Horselho. Lie T 393oc B 11 , 19 T U swCd-40 .7.0704000Z 49-009Z-01 Jefferson Lk I - B 19,11.18,40 U U mlol-4-..ote ••b07040002 40-009Z-02 Jefferson Lk I B 19,11,18,40 U U msol-4_ote .6b0704000Z 40-009Z-03 Jefferson Lk [ B 19,11,18,40 U U ,"lo'-4-..ole .'b0704000Z 49-0992-04 Jefferson Lie I 8 19,1 1,16,49 U U mlol-4-..ote 8.b0704099Z .0-0092-01 Jefferson Lie I 22900c 0' 11 ,71 TZ UZ rnlo_4-90yl 87,0704000Z 40-0092-02 Jefferson Lk I 0' 11 ,71 TZ UZ 'lISO___90)' I 87,9704000Z 49-o09Z-03 Jefferson Lie I 0' 11 ,71 TZ UZ msow-4-go)' I 87,07040992 4&-0092-04 Jefferlon Lie I 0' 11 ,71 TZ UZ rnso___goy I 87,
e704000Z 49-0092-01 Jefferson Lie - - B 19, 11 u U rllSor-4-wote .7.0704eeeZ 40-0092-eZ Jefferson Lie - B 19, 11 U U mlo'-4-..ote 8ld070400eZ 40-009Z-03 Jefferson Lie - B 19 , 11 U 'J msof-4.-wote .7.07040e0Z 49-0092-04 Jefferson Lk - B 19 , 11 U " mlof-4-..ote B7'07040e0Z 49-0092-01 Jefferson Lk T 22470c B 11,19 .•3.65 TO UX swcd-40 .7.07040e0Z 40-0092-02 Jefferson Lk T B 11,19.43,65 TO UX s.cd-40 B7.0704000Z 40-0092-03 Jefferson Lie T B \1,19,43,65 T' UX s"cd-40 87.
0704000Z 40-009Z-04 Jefferson Lie T B 11,19.43.65 TO UX swcd-40 .7.
07040e0Z 49-009Z Jefferson Lie I 011 ABO' 11,18.19.65 UXl - mdO_4-f!lonle .7h
070Z0007 49-0120 No Goldsmi th Lk I 153oc 0' 11 ,71 Z Z mso_4.-90yl B7,
070Z001Z 40-0e28 Pepin Lk I 403oc 0' 11 ,71 ZT ZU 1II10",,"""4.-90Y I B7,
07020012 70-0a76 Pike Lie I 57oc ° 11 Z Z s..cd-70 87j07a40002 40-0956 Rays Lk I - AB 19,11,65.40 Z U 1II101-4.-.ote .6ba7a4aa02 49-0a56 ROYI Lk - - AB 19,11,65 • U msol-4-wote 87.87020012 46-0016 Ric. Lk I 3750c BO' 71,11,19,18 Z 2U mlo_4-90)' I .7,97040002 46-9039 Roemhi ldt Lie I - B " U U mlof-4-.ote 88b07040002 40-0039 Roelnhlldts Lie - - B " U U IIIso'-4.-wote 87.
07040092 8" 49-0014 Sobre Lk I - ABO' 19,11,65,40 Z U "lo'-4.-wote 86b
0704000Z B" 40-0014 Sabre Lk - - ABDF' 19,1,.e;5 • U msof-4-wot. B7.
0704000Z 811 40-0014 Sobre Lie I 2680c B 11 , 19 T T Iwco-40 87.
0704000Z 8" 4e-e002 Soleotoh Lk I 8810c or 11 ,71 TZ UZ IIIso_4-goyl B7,
07020012 40-0027 Sonborn Lie I ,,4Boc 80' 71,11,19,18 Z Z .. lo_4-goyl 87,
0702e007 40-0109 Scotch Lie T - AB 19, 11 T T Ifllof-4_ote ..,
070Z0007 40-0199 Scotch Lie I 5900c or 11 .7\ ZT ZU mlo_4-90yl 87,
070Zee07 40-0109 Scotch Lk - - AB 19, 11 . T T rnsof-4.-wote BTd

-- -
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By County, Waterbody Type, Name

C0=40 CNTYNAME=LE SUEUR WBT=LAKE ECOREGN=NCHF

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POI

07020007 40-0108 So Goldsmith Lk I 86ae OF 11 ,71 Z Z mso_4-gayl 87e
07040002 40-0044 Steele Lk - - ABF 19.11 S T msof-4-wate 87d
07040002 40-0009 Sunfish Lk T - AB 19 U U msof-4-wate 86b
07040002 40-0009 Sunfish Lk - - AB 19 U U msof-4-wate 87d
07040002 40-0009 Sunf i sh Lk T 118ae B 11 ,19 T U swed-40 87e
07040002 017 40-0031 Tetonka Lk I - BOFG 40 , 19 , 11 . 65 , 18 T U msof-4-wate 86b
07040002 017 40-0031 Tetonka Lk I 1336ae OF 11 .71 TZ UZ msow-4-gayl 87e
07040002 017 40-0031 Tetonka Lk - - BOFG 43. 19 , 11 . 65 T U m.sof-4-wot e 87d
07040002 017 40-0031 Tetonka Lk I 1336ae B 11 , 19 , 65 . 43 T UX swcd-40 87e
07040002 017 40-0031 Tetonka Lk I a I I ABOF 11 , 18. 19 , 65 UXZ - mdow-4-mank 87h
07040002 017 40-0002 Upper Sakata I - BOF 19,11.65 T U msof-4-wote 86b
07040002 017 40-0002 Upper Sakatah Lk - - BOF 19.11 .65 T U msof-4-wate 87d
07040002 017 40-0002 Upper Sokotoh Lk I gS00e 8 11 •19.65.43 TW UX 8wed-4-0 87.
07040002 40-0033 Vol ney Lk I - ABOF 19. 11 , 18 , 65. 40 T U msof-4-wote 86b
07040002 40-0033 Volney Lk I 268ac OF 11.71 ZT ZU mso_4-goyl 87e
07040002 40-0033 Volnp.y Lk - - ABOF 19,11.65 T U msof-4-wate 87d
07040002 40-0033 Volney Lk I 259ae B 18. 16. 11 . 65 . 43 . 19 TW UX swed-40 87e
07040002 40-0033 Volney Lk I a II ABOF 11 , 18, 19 . 65 UXZ - mdo_4-monk 87h
07020007 028 40-0117 Washington Lk I - B 19.11,18,40 U U msof-4-wate 86b
07020007 028 40-0117 Washington Lk - - B 19,11 U U msof-4-wote 87d
07020007 028 40-0117 Washington Lk T 1503ae B 16 , 11 , 19 ,43 . 65 TW UX swed-40 87e
07020007 028 40-0117 Washington Lk I a I I ABOF 11 . 18 . 19 . 65 UXZ - mdow-4-monk 87h

N= 87

C0=40 CNTYNAME=LE SUEUR WBT=STREAM ECOREGN=NCHF

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

07040002 017 CANNON R I a I I OEFC 11,19,77 UZ - mdow-4-mank 87h
07020007 001 MINNESOTA R I OEF 11.19.77 UWZ - mdaw-4-monk 87h
07020007 002 MINNESOTA R I OEF 11 ,19.77 UWZ - mdo_4-mank 87h
07020007 003 MINNESOTA R I OEF 11.19.77 UWZ - mdo_4-mank 87h
07020007 004 MINNESOTA R I OEF 11,19.77 UWZ - mdow-4-mank 87h
07020007 005 MINNESOTA R I a II OEF 11.19.77 UWZ - mdow-4-mank 87h
07020012 019 MINNESOTA R I OEF 11,19.77 UWZ - mdow-4-mank 87h
07020012 020 MINNESOTA R I a II OEF 11.19.77 UWZ - mdow-4-mank 87h

N= 8
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By County, Woterbody Type, No~e

Co-41 CNTYNAME_LINCOLN WBT=LAKE ECOREGN-NGP

HUC SEC AUXID RCHNAME TJ .wNT AFECT EFFECT SOURCE USE USE ..., OSN
ACT POT

07eZ0e05 ee. 41-0043 Benton Lk - 011 H 40,19,11 - - 1lIil10f-4-wind .'b070Z0005 ee. 41-0043 Benton Lk I Z0000c BO 11,19,55 TW UX .wcd-41 B7,070Z0005 Be. 41-0043 Benton Lk I Z8750c ABOF " OW UX 1II.0_4--nlO r s B7'07020006 ee. 41-0043 Benton Lie I - A80F 11,16,19 TW UX IlIpco-4 87i07020004 41--ee58 Curti, Lk I 1200c ABOEF 11,14,19 Y - ,wcd-41 .7,070Z0006 ee7 41-0021 Dead Coon Lk I 5000c: 0" 11 , 19 TW - 'wcd-41 8T,07020006 "7 41-0021 Dead Coon Lk I 5550c ABOF " OW UX IIIso_4--mors .7,070200U 41-0070 Ori.h Lk I 700c "BOF 11,14,16,19 S' - .wc:d-41 87,07020004 41-9034 E Stay Lk I 3600c ABO 11,14,16,19,62 50 - .wc:d-41 87,07020004 41-0034 E Stay Lk I 2200c: ABOF " S TW IlISo_4--nlors 87.07020003 41-01013 E Twin Lk I 3200c: ABOEF 11,14,19 50 - swCd-41 87,07020004 41-0024 Gisroson Lk I geoc ABO 11, 19 y - swCd-41 87,07020004 41-0045 Howks Nest Lk I 3000c ABOEr 11,14,19 50 - swCd-41 .7,e7eZ0e03 41-011e Hendricks Lk I n00c BO 11,19,65 TW UX swc:d-41 87,070Z0003 41-0110 Hendr i cks Lk I 16340C ABDF " OW UX 1II'0w-4--nlors 87d070Z0003 41-0110 Hendrick. Lk I - ABDf 11,16,19 50 U IIIPCO-4 87i07020004 41-0055 No A.h Lk I 2500c ABor 11,14,16,19 50 - swCd-41 87,07020004 41-e062 Oak Lk I S0oc: ABOr \1.19,51 50 - swcd-41 87,07020004 41-0067 Perch lk I 3000c DE 11,14,\9,31 OW - .wcd-41 .7,07020004 41-0667 Perch Lk I 2060c ABDf " T UX rtlSo_4--nlors 87d07020004 41-00139 Shokoton Lk I - ABOF 11,15,1; OW UX IlIpCO-4 87i0702e0e4 41-eeS; ShookotCln Lk I 7200c 0 , 1 , 18 TX UX 'wcd-41 87,070Z0004 41-0089 Shooleoton Lie. I 10430c ABDF " OW UX 1lI.0_4--mors 87d07020004 41-0057 So Ash Lk I 2500c ABor 11,14,16,19 50 - .wCd-41 87,07020004 41-0882 Steep Bonk Lk I 3000c ABO 11,14,19 50 U .wed-41 87c:,07020004 41-0882 Sh.p Bonk lie I 20Soc ABor " T UX ',..0_,,"-0 fill 87d07020004 41-0035 W Stay Lie I 3S0oc ABO 11,14,16,19,62 50 - .wcd-41 87,07020e03 41-0102 W Twin Lie I 3200c ABOEF 11,14,19 50 - .wcd-41 87,
No 28

CO-=42 CNTYNAME_LYON WBT-LAJ<E ECOREGN-N(;p

Hue SEC AUXIO RCHNAME TJ ~T AFECT EFFECT SOOlCE USE USE ..., OSN
ACT POT

07e20004 42-0014 Cottonwood Lie I 3830c ABDF " • X 1II.0_4-rnO rs 87de70200e4 42-e014 Cot tonwoad Lie I 4500c 0 " SX - .wCd-42 87,e7e2e0e4 42-e014 Cottonwood Lk I J8J ABOr 14,16,18,19,41 50 - 'lIIof-4-spic: 87h
0702e006 42-e070 E Twin lie T 3000c 0 11 T - .wed-42 .7,

42-9095 Coose lk - 1500c: A ,. S - swcd-42 87,
07eze0e6 42-e093 Coo.e lk I 1510c ABOr 11 50 UX 1II.0_4_ors 87d070ze005 42-0093 Coo.. Lk - 150oc: A g, S - .wed-4Z 87,070Zeee6 42-0096 hland Lk T 150ac 0 2J S - .wcd-4Z 87,070Zeee4 4Z-00Z0 Lady S I i pper lk I 262ac ABDF " 2 T luaw-4-fllo rill 87d
070Z00e4 42-9020 lady 51 ipper lk I 300ac 0 7. T - 'wcd-4Z 87,070Z0004 4Z-e0Z0 lady 51 ipper Lk T 2.2 ABOr 14,16, HL 19 50 - 'uol-"-spic: 87h070Z0004 42-9828 lone Tre. Lk I 820c ABO, 11 2 2 lIiI.o_~ors 87d07100001 42-0029 LO"9 Lk - Z30e - - - - .wcd-51 87,

.-
~
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By County, Waterbody Type, Name

C0=42 CNTYNAME=LYON WBT=LAKE ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020006 42-0078 Marguerite Lk I 351ac ABDF 11 Z UX msow-4-mars 87d
07020008 42-0037 Marsha I I Lk T 300ac D 77 S - swcd-42 87g
07020008 42-0052 Rock Lk I 422ac ABDF 11 T UX msow-4-mars 87d
07020008 42-0052 Rock Lk I 360ac AD 19 U - swcd-42 87g
07132130136 42-1313132 School Grove Lk I 348ac ABDF 11 TW UX mso_4-mars 87d
07020006 42-0002 School Grove Lk T 350ac D 14 U - swcd-42 87g
07020006 42-0002 School Grove Lk I 348 ABDF 14,16,18,19 TW - msof-4-spic 87h
07020006 42-0066 Section Thirty-three - 7ac - - - - swcd-51 87g
07020006 42-0074 W Twin Lk T 320ac H 11 T - swcd-42 87g
07100001 42-0047 Yankton Lk I 382ac ABDF 11 TW UX msow-4-mars 87d
07100001 42-13047 Yankton Lk I 540ac B 31,75 XT - swcd-42 879

N= 24

C0=42 CNTYNAME=LYON WBT=STREAM ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020008 011 COTTONWOOD R T - 0 11 Y - swcd-42 879
07020008 010 MEADOW CR I - D 11 Z - swcd-42 879
07020006 001 REDWOOD R - a I I H 19,11,40,18 - - msof-4-wind 86b
07020006 003 REDWOOD R - H 19 , 11 , 40 , 18 - - msof-4-wind 86b
07020006 004 REDWOOD R - H 19,11,40,18 - - msof-4-wind 86b
07020006 004 REDWOOD R I GO 11 V - swcd-42 879
07020006 006 REDWOOD R - H 19,11,40,18 - - msof-4-wind 86b
07020006 009 REDWOOD R - H 19 , 11 , 40 , 18 - - msof-4-wind 86b
07020006 009 REDWOOD R I a I I GO 11 V - s'Ncd-42 879
07020006 106 REDWOOD R I GD 11 V - swcd-42 87g
07020006 206 REDWOOD R I GO 11 V - swcd-42 87g
07020006 306 REDWOOD R I GO 11 V - swcd-42 87g
07020006 005 THREEMILE CR I 17mi I 19 Y - swcd-42 879

N= 13

C0=43 CNTYNAME=MC LEOD WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TT AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07010205 43-0061 Addie Lk I 251 OF 11 ,71 Z Z msow-4-gayl 87e
07010205 43-0061 Addie Lk I - AD 11,18,19 S T swcd-43 87g
07010205 43-0061 Addie Lk - - ABDE 11,16,18,19 - UX cza-43 87h
07010205 43-0099 AI Ien Lk I 238 DF 11 ,71 Z Z mso_4-gayl 87e
07020012 43-0048 Baker's Lk I 469 OF 11 ,71 Z Z msow-4-gayl 87e
07020012 43-0048 Bakers Lk T - DA 11 Z Z swcd-43 879

43-? Barker Lk - - ABDE 11.16,18.19 - UX cza-43 87h
070102135 43-13103 Clear Lk - - ABDE 11.16,18,19 - UX cza-43 87h
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MPCA 1987 Nonpoint-Souree Survey

By County. Woterbody Type. Nome

Co-43 CNTYNAME-MC LEOO WBT"'LAI(E ECOREON-WCBP

HlK: SEG AUXIO RCHNAME TI AMNT AFECT EfFECT SOURCE USE USE ...., DSN
ACT POT

07010205 43-0098 Eogle lk - - ABOE 11,16,18,19 - UX C10-4J 87h070102040 4J-007J Hook lk T - AD 11,18,19 T U ,wed-43 87,07010205 43-00840 tolQrion lk I 616QC A8F 19,32,43,65 OT U mdow-..... spic 87,07010205 43-0084 t.lQrion Lk I - BD 11,18,19 TO UX ,wcd-43 .7,07010205 43-0084 t.lorion Lk - - ABDE 11,16,18,19 - UX cIQ-43 .7h01018205 403-0e56 tolory Lk - - ABO, 11,16,18.19 - UX czo-43 .7h01010205 ee' 4J-00S5 Ot hr lk I ". OF 11 , 11 I IT '1II0_4-goyl 87,07e10205 ee. 43-0085 Otter lk T .111qmi CF 11,19,32,403,65 SO TX czo-43 B"01010205 ,e. 43-0085-01 Otter lk T - AD 11,18,19,41, Y Y Iwcd-43 B7,1511510205 ,e. 43-0085-02 Otter lk T AD 11,18,19,41, Y Y Iwcd-43 07,01010205 e,. 43-0085-03 Otter lk T AD 11,18.19,41. Y y Iwcd-403 87,01010205 43-0058 Ryon Lk - - ABO, 11,16,18,19 - UX CI0-4.) 87h01010205 43-0034 Silver Lk I 4500e BOF 41,11,14,65 SO X czo-43 ."07010205 43-0034 Si Ivcr lk I - B 41 ,43 - - Iwcd-43 87,07010205 43-0104 Stoh I lk I - AD 11,18,19 T U !Iwcd-43 87,
43-0041 Swon Lk I - AD 11,18,19 T U ,wcd-43 87,

01010205 43-0117 Unknown T - ABDEfOH - - - ,wcd-65 .7.
07010205 403-0097 Whi tney Lk - - ABDE 11,16,18,19 - - clo-43 B7h
07010205 43-0012 Winsted lk I 4010c ABOEf 19,32,41,61 WS y mdo_..... spie .7,
07010205 43-0012 Winlted lk I 4100c ABDE 14,19,43 SOl UXI clo-43 .7.01018285 43-0812 Winlted Lk , - BD 11,18,19,41,43, SO UX Iwcd-4J .7.... 29

Co-4J CNTYNANE-MC LEOO WBT_STREAt.l ECOREON-WCBP

HUC SEG AUXIO RCHNAME TI AMNT AfECT EffECT SOURC' USE USE ..., OS.
ACT POT, • I .., BE 14,18,19 I I clo-43 .7•

01010205 • '7 BUffALO CR I OFG 11,71,76,71 S T m'o_.....qoyl 07,
07010205 ." BUffALO CR I - FAD 11,18.19,41 5 T Iwcd-43 .7,
07010205 '.7 BUffALO CR - - AOE 11,16,18,19,23,41,43 - UX clo-43 .7h
07010205 e•• BUfFALO CR I 32",1 DFG 11,71,16,71 5 T "'lo_.....9Qy 1 B7,
07010205 ••• BUFFALO CR I FAD 11,18.19.41 S T IWCd-43 .7,
01010205 ee, CROW R, S FK I oil ABDGFH 40,19,65.18 TO UX mlof-J-iIIonl ••b
07010205 ,el CROW R, S FIC I 9mi COF 11,19,32,41.43,65 50 TX C10-43 ."07010205 ••2 CRCM R, S FK I ABDGFH 40,19.65,18 TO UX .uof-J-mont ••b
07010205 .'2 CRCM R, S FI( I CDF 11,19,32,41,43.65 SO TX clo-43 ."07010205 ee2 CROW R, S FK T ADF 11,18,19,63,41, S U lIwcd-43 .7,
07010205 ••• CROW R, S FIC 1 ABOGFH 40,19,65,18 TO UX 'Ill 0 f-J-iIIon t .'b
07010205 ee. CROW R, S FIC I OFG 11,11,76,71 5 T lUO_.....gOy I .7,
07010205 e•• CROW R, 5 FIC I COF 11,19,32,41,43,65 50 TX czo-43 8"07010205 ••• CROW R, S FIC T ADF 11,1!l,19,1S3,41, 5 U !IWCd-43 .7,
07010205 ee. CROW R, 5 flC I ABDCFH 40,19,65,18 TO UX mlof-3...,,0"1 B'b
07010205 ••• CRCM R, S FK I 2511I1 DFG 11,71,76,77 S T "'10_4-90yl .7,
07010205 ••• CROW R, S FK 1 COF 11,19,32,41,43,65 50 TX clo-43 ."07010205 ,.. CROW R, 5 FIC T - ADF 11,18,19,63,41, 5 U Iwcd-43 e7,, • Di teh 4 - - ABOE 11,16,18,19.23 Y - CIO-43 .'"

- .- -
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MPCA 1987 Nonpoint-Souree Survey

By County. Woterbody Type, Nome

C0=43 CNTYNAME=MC LEOD WBT=STREAM ECOREGN=WCBP

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

137132131312 1312 HIGH ISLAND CR T - AD 11,18,19,71 Y Y swed-43 87g
137131132135 xe1 Private Dt I 3mi BE 14,18,64 Z Z ezo-43 87e

N= 22

C0=44 CNTYNAME=MAHNOMEN WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

139132131138 44-13242 Beau lieu Lk T 25eoe H 11,18,19 Y Y swed-44 87g
139132131138 44-131392 Eric Lk T 2eeoc H 63 T T swed-44 87g
139132131138 44-13215 Fish Lk T 35eoc BD 11,14,19 S T swed-44 87g
139132131138 44-132137 Gardner Lk T 15eoc H 11,19 Y Y swed-44 879
139132133135 44-131338 Island L [ - ABFG 65 TW UX msof-1-dl 87d
139132133135 44-131338 Island Lk I a II ABFG 413,65 TW UX msof-1-dl 86b
139132133135 44-131338 Island Lk T 7eeoc CH 65 V V swed-44 87g
139132133135 44-131338 Island Lk I a I I B 65 TU - mdo_1-dl 871->
139132133135 44-131338 Island Lk T a I I ABCG 65,313 TXZ Z ezo-44 860
139132131138 44-1313131 Roy Lk T 6eeoe ABG 32.43,65,66,76,77 UX - swed-15 870
139132131138 44-131314 S Twin Lk T 1eeeoe H 65 V V swed-44 87g
139132131138 44-131314 S Twin Lk T a I I ABCG 65,313 TXZ Z ezo-44 860
139132131138 44--02138 Sandy Lk I 2eeoc BE 11,19 W X swed-44 879
139132131138 44-131345 Snider Lk T 65eoe - - T V swed-44 87.
139132131138 44-132131 Sqirrel Lk T 2eeoc H 11,18,19 Y Y swed-44 879
139132131138 44-00133 Tuloby Lk T 8eeoe H 65 V V swed-44 87i
139132131138 44-1313133 Tuloby Lk T a I I ABCG 65,313 TXZ Z ezo-44 860
139132131138 44-13179 Vonose Lk I 65eoc BD 11 ,19 T U swed-44 879

N= 18

C0=44 CNTYNAME=MAHNOMEN WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

139132131138 1313 T CDE 19.11,18 SWZ Z eza-44 860
13913213108 x15 CD 91 I - DE 14.15 S T swed-44 879
0913213108 x15 CD 92 I - DE 14,18 S T swed-44 87g
139132131138 1315 MARSH R I 1e-15mi DE 11,19 S T swed-44 87g
139132133131 1313 SAND HILL CR I 3mi DEF 11.19 Y T swed-44 87g
139132131138 1134 SPRING CREEK T 4mi DE 11,14.19 - Y swcd-44 87g
13913201138 x05 Whiskey Ck I 6mi DE 11 ,19 - Y swed-44 87g
090201138 13135 WH IT E EARTH R T 5mi DE 11,14,18,19,77 T U swed-44 87g
139132131138 1305 WH IT E EARTH R I - D 11 U S mdow-1-dl 87h
139132131138 13134 WILD RICE R T 2emi DEF 11,19,18.14,41, TW UW swed-44 87g
139132131138 13134 WILD RICE R T a I I CDE 19,11,18 SWZ Z ezo-44 860
139020108 0136 WILD RICE R T DEF 11,19,18,14,41, TW UW swed-44 87g
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~A 1987 Nonpoint-Source Survey

By County, Woterbody Type, No~e

C0-44 CNTYNAME-MAHNOMEN WBT-STREAM ECOREGN-NCHF

t<JC SEO AUX}O RCHNAME TI ~I.4NT AFECT EFFECT SOURCE USE USE R.., DSN
'CT POT

09020108 "6 WILD RICE R T CDE 19,11,18 SW, , czo-44 86,
09020108 ••8 WILD RICE R T DE' 11,19,18,14,41, TW 00 swcd-44 87,
09020108 ••8 WILD RICE R T CDE 19,11,18 sw, , czo-44 86'
09020108 .,. WILD RICE R T DE' 11,19,18,14,41, TW 00 swcd-44 87,
09020108 .,. WI LD RICE R T CoE 19,11,18 SW' , czo-44 86,
09020108 ." WILD RICE R T DE' 11,19,18.14,41. TW 00 swcd-44 87,
09020108 ." W1LO RICE R T CoE \9,11,18 sw, , czo-44 86,

N- "
C0-45 CNTYNA~E-MARSH~LLWeT_LAKE ECOREGN_RRV

Hue SEC AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ..., oSN
'CT POT

45-0119 T ,,, 0 " UX UX swcd-45 87,
45-0011 Eost Pork WMA (Nelson Slough) T l7000c AOEG 11,18,19,71 , ,

~so_1-korl 810
09020304 45-0002 l.4ud L I 237000c 0 11,71,72 , - IIdo_'-t rf 8T,
09020304 45-0002 l.4ud Lk T 100000e 0 76 , - mso_'-trf ."
N- •

C0-45 CNTYNAME-MARSHALL WBT~STREAM ECOREGN-RRV

Hue SEC AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE R.., oSN
'CT POT

09020309 ." I,ll0DLE R T - ACDEG 11,18,19,65,71,77 SW TX mso_1-korl 87.
09020309 ." MIDDLE R T ,II - 11 ,19 T T czo-45 86,
09020304 ." I,lOOSE R T ,II - 11 , 19 5 S czo-45 86,
09020304 ••7 ""DR T ,II - 11 , 19 S 5 czo-45 86,
09020306 .., REO R T - ABCOEI 19,43,11 UWY X IIIi!lOI-l-boud 87h
09020306 .., REO R T ABeDEI 19,43,11 UWY X mi!lof-l-boud 87"
09020306 ••3 RED R T ASCDEI 19,43,11 UWY X ",sof-l-boud 87h
09020306 ••• REO R T AeCOEI 19,43,1 ,. UWY X IIIsof-1-boud 87h
09020306 ••5 RED R T ABeDEI 19,43,11 UWY X IIIi!lOf-l-boud 87h
09020399 .., SNAKE R I 60rJ1i 'C 18,80 Y Y i!lwcd-45 87,
99029309 .., SNA!<E R T ,II - 11 , 19 S 5 czo-45 86,
09020309 .'2 SNAKE R I 'C 18,80 Y Y i!lwed-45 81,
09020309 ••2 SNAKE R T - 1 1 , 19 S 5 czo-45 86,
09020309 ••3 SNAKE R I XC 18,80 Y Y swcd-45 87,
09020309 ••3 SNAKE R T - 11 , 19 5 S czo-45 86,
09020309 ••7 SNAKE R T - 1 1 , 19 S 5 czo-45 86,
09020309 .., SNAKE R T - 11 , 19 S S ezo-45 86,
09020311 ••7 TAMARAC R T - ACOEG 11,18,19,65,71,77 SW TX IIso_l-kor I 87.
eU20311 ••7 TAMARAC R T ,II - 11 , 19 TX TX c:zo-45 '6,
09020311 ,.7 TAMARAC RIVER T 25Mi XC 18,80 Y Y i!lwcd-45 '7,
09020311 2.7 T,tJ,4ARAC RIVER T XC 18.80 Y Y swcd-45 87,

- ~-
~
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MPCA 1987 Nonpoint-Souree Survey

By County. Woterbodv Tvpe. Nome

C0=45 CNTYNAME=MARSHALL WBT=STREAM ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFEeT EFFECT SOURCE USE USE RMO DSN
ACT POT

09020304 001 THIEF R T a II - 11.19 TW TW ezo-45 860

N= 22

C0=45 CNTYNAME=MARSHALL WBT=WETLAND ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

45-0119w Unnamed (Overton Imp Florian) I 800e ABCDEFG 11 . 18. 19.65.71 SW TX msow-l-ko r I 87b

N=

C0=46 CNTYNAME=MARTIN WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TT AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020009 46-0034 Amber Lk I - H 43.90 - - ezo-46 87b
07020009 46-0034 Amber Lk I - H 43.90 - - czo-46 87f
07020009 012 46-0030 Budd Lk I - H 43.90 - - czo-46 87b
07020009 012 46-0030 Budd Lk I - H 43.90 - - ezo-46 87f
07020009 011 46-0109 Fox Lk - a I I H 19.11.40.70 - - msof-4-wind 86b
07020009 011 46-0109 Fox Lk I - ABCDE 19 • 11 •65. 16 . 90 SWY - czo-46 87b
07020009 011 46-0109 Fox Lk I - ABCDE 19 . 11 . 65 . 16 . 90 SWY - czo-46 87f
07020009 011 46-0109 Fox Lk - a II ABCDE 19.11 .65.18.90 SWY - czo-46 860
07020009 46-0024 George Lk I - H 43.90 - - czo-46 87b
07020009 46-0024 George Lk I - H 43.90 - - czo-46 87f
07020009 012 46-0031 Hall Lk - a I I H 40.19.11 - - msof-4-wind 86b
07020009 012 46-0031 Hall Lk I - H 43.90 - - czo-46 87b
07020009 012 46-0031 Hall Lk I - H 43.90 - - czo-46 87f
07020009 46-0020 S Si Iver Lk I - ABCDE 19. 11 .65. 16.90 SWY - czo-46 87f
07020009 46-0020 S Si lver Lk - a I I ABCDE 19.11.65.18.90 SWY - czo-46 860
07020009 46-0025 Sisseton Lk I - H 43.90 - - ezo-46 87b
07020009 46-0025 Sisseton Lk I - H 43.90 - - czo-46 87f
07020009 46-0020 South Silver Lk I - ABCDE 19. 11 .65. 16.90 SWY - czo-46 87b

N= 18



MPCA 1967 Nonpoint-Souree Survey

By County. Waterbody Type. Name

------------------- CQ-47 CNTYNAMEzMEEK[R WBT_AOUIFER ECOREGN-NCHF

------------------- C~46 CNTYNAME=MARTIN waT-STREAM ECOREGN:WCBP
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------------------- C~47 CNTYNAME-.:t.tEEKER waT-LAKE ECOREGN-NCHF

HUe SEC
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RCHNAME

Belle Lk
BelleLk
Belle LIo:
Belle Lk
Betty lk
Big Swan lk
Cedor lk
Clear lk
Clear lk
Dunns lk
Ed e llo:
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- ~ --
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MPCA 1987 Nonpoint-Source Survey

By County. Waterbody Type. Name

C0=47 CNTYNAME=MEEKER WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7e1e2e4 47-ee5e Manuella Lk I 35e BCF 11 .19.65.71 . ge TX UX swcd-47 87g
e7e1e2e4 47-e14e Minnesota Lk I 17e - - - - swcd-47 87g
e7e1e2e5 47-e119 Minnie Belle Lk I 56e ABCD ge.11.19,65.74 TX UX swcd-47 87g
e7e1e2e4 47-ee88 Richardson Lk I - ABCD 11 . 19 . 65, ge SW UX swcd-47 87g
e7e1e2e4 e17 47-e134 Ripley Lk I 1e6eac BDF 19.32.41.65 WT UX mdow-4-spie 87e
e7e10204 017 47-0134 Ripley Lk I 1e6e ABC ge. 19,65 SW UX swed-47 87g
07e1e2e4 47-01e2 Round Lk I 28e AB 11.19.ge SW TW swed-47 87g
e7e1e2e4 47-131332 Spring Lk I 2e2ae BF 14.19.43 Y Y mdo_4-spie 87e
e7e1e2e4 47-ee32 Spring Lk I 2ee ABC 11.19.62,65,ge SW UX swcd-47 87g
e7e1e2e5 47-13129 Star Lk T 554ae BF 19.32,65 '1'1 UX mdow-4-spic 87c
e7e1e205 47-e129 Star Lk I 55e ABCD 11.19.65.71.90 SW TW swcd-47 87g
e7010204 47-ee68 StelloLk I 63e Be 11 . 19 . 65 . 71 . ge TW uw swed-47 87g
07ele205 47-e159 Thompson Lk I 22e AB 11 • 19.71 .90 SW UX swcd-47 87g
e7e10204 1319 47-0046 Washington Lk I 252e ABC 11.19,65,71.ge TW UX swcd-47 87g
e7e1e2e5 47-131361 Wi II ie Lk I 2ee AB 11.19. ge SW TW swcd-47 87g
e7e102e4 47-ee16 Wo If Lk I 3ee AB 11.19.ge SW TW swcd-47 87g

N= 39

C0=47 CNTYNAME=MEEKER WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

0701e203 1311 CLEARWATER CR I ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
07e1e203 e15 CLEARWATER CR I - CF 23,61.62.63.65.66.71 .75.ge.11.12,14.16.18.19 TW TW swcd-47 87e
07e1e2e3 e15 CLEARWATER CR I - ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
137131132134 1313 CROW R. M FK I CF 22.61 .62.63.65.66.71 .75. ge. 11 . 12. 14. 16. 18. 19 TW TW swcd-47 87 9
e7e1e2e4 e14 CROW R, M FK I - CF 22.61 .62.63.65.66.71 ,75,913.11 .12.14.16,18.19 TW TW swcd-47 87g
137131132134 13134 CROW R. N FK I CF 22.61.62.63.65.66.71. 75.ge.11.12.14,16.18.19 TW TW swcd-47 87g
e7e1e2e4 ee5 CROW R. N FK I CF 22.61.62,63.65.66.71.75.913.11.12,14.16.18.19 TW TW swed-47 87g
07e1e2e4 ee5 CROW R. N FK I ABDFGH 43.19.65.16 Tw UX msof-3-mont 87i
e7e1e2e4 ee6 CROW R. N FK I CF 22.61.62.63.65,66.71 .75.ge.11.12.14.16.18.19 TW TW swed-47 879
e7e1e2e4 13136 CROW R. N FK I ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
e7e1e2e4 ee7 CROW R, N FK I CF 22,61.62.63.65,66.71 .75.ge,11.12.14.16.18.19 TW TW swcd-47 87g
137131132134 ee7 CROW R, N FK I - ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
e7e1e2e4 e12 CROW R. N FK I 4e.8mi CF 22.61.62.63,65.66.71 .75.ge,11,12.14.16.18.19 TW TW swcd-47 87g
e7ele2e5 ee4 CROW R. S FK I ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
e7e1e2e5 13136 CROW R. S FK I - CF 23.61.62.63.65.66.71.75,913.11.12.14.16,18.19 TW Tw swed-47 87e
e7e1e2e5 13136 CROW R. S FK I - ABDFGH 43.19.65.16 TW UX msof-3-mont 87i
e7e1e2e4 3e4 SUCKER CREEK I - CF 23.61 .62.63.65.66.71 .75, ge. 11 .12.14.16.18,19 TW Tw swcd-47 87e
e7e1e2e4 3134 SUCKER CREEK T 3mi D 11 S - msof-4-hutc 87i

N= 18
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By County, Woterbooy Type, Nome

Co-48 CNTYNAME-MILLE LACS WBT=lAKE ECOREGN-NCHF

HUC SEC AUXID RCHNAME TI AUNT AFECT EFFECT SOURCE USE USE ..., OS.
ACT POT

07010207 48-0003 fOy lk T 410c B' 11,14,19 Y - moof-2 B7h
07010207 48-9092 Mi Ie LocI T 132,090 H " UX' , mlof-3-o i t k 67i
07010207 48-0002 Mi lie locI - - H BB - - mpco-2 67i
07010207 48-0006 Mud Lk T 43ac B' 11,14,\9 T - mdof-2 B7h
07010203 46-0010 RIee lk I 4S7oc B' 11,14,19 , - mdol-2 B7h
07010207 48-13004 Si Iver Lk I 1810c B' 11,14,19 r - ...d01-2 .7h

No •
Co-48 CNTYNAME=MllLE LACS waT-STREAM ECOREGN-NCHF

Hue SEC AUXID RCHNAME TI ~T AFECT EFFECT SOORCE USE USE ..., OS.
ACT POT

137010203 ,.3 T - , 11,14,19 Y - mdof-2 .7h
07910207 ." ESTES BR T - EF 11,14,19 Y - moof-2 .7h
07010207 ... l ONN04IA (RW R) T C 11,14,18,19 TW' UWZ Iwcd-5 .7,
07010207 .,. OGECHIE lK .O(R~ R) T C 11,14,18,19 TW' UWZ .wcd-5 .7,
07010207 .,. ...... T C 11,14,18,19 TW' UWZ swcd-5 .7,
07010297 .'2 ...... T C 11,14,18,19 TW' UW, $wcd-5 .7,
070102137 ." ...... T C 11,14,18,19 TW' UW, $wcd-5 .7,
07010207 ." ...... T C 11,14,18,19 TW' UW, $wcd-5 .7,
07010207 .21 ...... T - C 11,14,18,19 TW' UW, Iwcd-5 .7,
07010207 .25 RU.l RIVER, W BR T - EF 11,14,19 T - ",do'-2 .7h

No lB

Co-49 CNTYNAME~RISONWBT..LAI(E ECOREGN-NCHF -------------------

Hue SEC AUXIO RCHHAME TI AMNT AFECT EFFECT SOURCE USE USE ..., OS.
ACT POT

07010108 ." 49-0137 F'iah Trop Lk T 1320ac C 65 U Y czo-49 ."07010108 ." 49-0137 Filh Trop lk T - C 65 , - $wCd-4g .7,
07810108 0" 49-0137 Fish Trap lk I ,II ec .5 TW XU czo-49 ..,
07010201 49-0024 Pierz Fish Lk T 1900c C 65 TW U czo-49 ."07010201 49-0024 Pierz Fish lk T - C 65 , - Iwcd-49 .7,
07010201 49-0024 Pierz Lk I ,II Be 65,90 TW XU czo-49 ..,
No •

- ~ -
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By County, Waterbody Type, Nome

C0=49 CNTYNAME=MORRISON WBT=STREAM ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE· USE USE RMO DSN
ACT POT

07010201 106 BUCKMAN CREEK T 5 C 65 Y Y czo-49 87f
07010201 106 BUCKMAN CREEK T - C 41,65 Z - swcd-49 87907010201 206 BUCKMAN CREEK T C 65 Y Y czo-49 87f
07010201 206 BUCKMAN CREEK T C 41.65 Z - swcd-49 87907010201 306 BUCKMAN CREEK T C 65 Y Y czo-49 87f
07010201 306 BUCKMAN CREEK T C 41.65 Z - swcd-49 879? ? Hazel Ck T - - - Z - swcd-49 879070102131 x13 Hazel Cr - a I I C 11 .18 Y - czo-49 860
? ? Little Elk Ck T - C 16 Z - swcd-49 87913713102131 003 LITTLE ROCK CR T a I I H 19.18 UVW U msof-3-lf 87i
0701131138 001 LONG PRAIRIE R T F 19.11.18 TW U msof-3-1 f 87i
1370101138 1302 LONG PRAIRIE R T F 19,-11 .18 TW U msof-3-1 f 87i
07010108 1304 LONG PRAIRIE R T F 19.11 .18 TW U msof-3-1 f 87i
1370101138 005 LONG PRAIRIE R T F 19.11,18 TW U msof-3-1 f 87i
0713101138 13137 LONG PRAIRIE R T a I I F 19,11 .18 TW U msof-3-1 f 87i
07010104 13131 MISSISSIPPI R - 25 C 19.65,913 U y cza-49 87f
1370101134 0131 MISSISSIPPI R I - CD 77.76.31.32,56.66 Z - swcd-49 879
0713101134 13132 MISSISSIPPI R - C 19.65.913 U Y czo-49 87f
137010104 1302 MISSISSIPPI R I CD 77.76,31,32.56,66 Z - swcd-49 879070101134 003 MISSISSIPPI R - C 19,65.913 U Y czo-49 87f
07010104 003 MISSISSIPPI R I CD 77,76,31,32,56,66 Z - swcd-49 879
070101134 13135 MISSISSIPPI R - C 19,65.913 U y czo-49 87f
137010104 1305 MISSISSIPPI R I CD 77.76.31.32.56.66 Z - swcd-49 879
07010104 1313 MISSISSIPPI R - C 19,65.913 U Y czo-49 87f
07010104 013 MISSISSIPPI R I CD 77.76.31,32.56.66 Z - swcd-49 879
0713102131 012 MISSISSIPPI R - C 19,65,90 U Y czo-49 87f
137010201 1312 MISSISSIPPI R I CD 77,76,31,32,56.66 Z - swcd-49 879
07010201 013 MISSISSIPPI R - C 19.65,90 U y czo-49 87f
07010201 013 MISSISSIPPI R I CD 77,76.31,32.56.66 Z - swcd-49 879
07010201 014 MISSISSIPPI R - 25 C 19.65.90 U Y czo-49 87f
07010201 1314 MISSISSIPPI R I - CD 77.76,31,32.56,66 Z - swcd-49 879
07010201 005 PLATTE R T 25 C 19.16 T Y czo-49 87f
0713102131 1305 PLATTE R T - E 12.19 Z - swcd-49 879
07010201 1307 PLATTE R T C 19.16 T y cza-49 87f
07010201 007 PLATTE R T E 12,19 Z - swcd-49 87?137010201 011 PLATTE R T C 19.1 a T Y czo-49 87
07010201 011 PLATTE R T E 12,19 Z - swcd-49 87g
0713101134 1330 SWAN R T 10 C 16.19 Y Y czo-49 87f
070113104 030 SWAN R T - C 14,16. Z - swcd-49 879
07010104 030 SWAN R - 01 I C 11,18 YT - cza-49 860

N= 40
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By County, Woterbody Type, Nome

CO-50 CNTYNAME-MOWER WBT=lAKE ECORECNwWCBP

HUC SED AUXID RCHNAME TI AMNT AHCT EFFECT SOURCE USE USE ""'" DSN
ACT POT

07080201 .,. 5&-0002 E S de lk I 350c BCD 1e,19,41,43,55 TW ux CIa-50 .7.07080201 .,. 50-0002 E S de Lk I 011 ABCOEFC 40,19,11,65,18,30 SW, UX, eta-50 .'0IH050002 50-0001 Lou se lk I 350<: ABCOF 1.,16,18,19 T U CIa-50 .7.
No ,

CO-50 CNTYNAME-MOWER WBT=STREAM ECORECN-wtBP

Hue SED AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE R"O DSN
ACT POT

070500e2 .15 BEAVER CR - BCDr 40,19,65,18 TW UX CIa-50 .'0? ? Cory's Cr I oil BCOEFe 19,11,55 S' uxZV CIa-50 .'0070e0201 ." CEDAR R I 3emi ASCOEFG '1,12,14,16,18.19,., ,43,62,65 T U CIa-50 .7.07080201 ." CEDAR R I ACEF 40,19,11,65,18 T U CIa-50 .'087080281 ••• CEDAR R I ABCOEFG 11,12,14,16,18,19,.1,43,62,65 T U CIa-50 .7.07080201 ••• CEDAR R I ACEF 40,19,11,65,18 T U CIa-50 .'007080201 ••• CEDAR R I A8COEFG 11,12,14,16,16,19.41 ,43,62,65 T U czo-50 .7.07080201 ••• CEDAR R I ACEF 40,19.11,65,18 T U clo-50 .'007080201 ." CEDAR R I ASCOEFG 11,12, U, 16,18,19,41 ,.3,62.65 T U CIa-50 .7007080201 ." CEDAR R I ACEr 40.19,11,65.18 T U CIa-50 .6007080201 .23 CEDAR R I 011 ACEF 40,19,11,65,18 T U CIa-50 .'007080201 .,. DOBBIN CR I 15mi SCOEFG 11,14,16,18,19,63,65 S T CIa-50 .7,
07080Z01 .,. DOBBIN CR I oil A8CDEFC 40,19,11,65,18,30 SWZ UXl CIa-50 .'007080Z01 ••• LI TTlE CEDAR R I 1011I i ACEF 141,16,18,19,65 S U CIa-50 .7,
07080Z01 ••• LITTLE CEDAR R I 011 ACoEr 40.19,11,18 T U eta-50 .'007060002 .17 LI TTLE IOWA R - BCOF' 40,19,65,18 TW UX CIa-50 .'07 ? Orchard Cr' I 011 ACOEF 40,19,11,18 T U CIa-50 .'007ea0Z01 ," Orchard Cr I "'; AE 14,19,65 S V czo-50 .7,
07088Z01 ... OTTER CR T 1 0rII i " U,19 S T cz0-50 .70
07080201 ... OTTER CR I 011 ACOEF' 40,19,11,18 T U czo-50 .'0? ? Robinson Cr I 011 SCOEF'G 19.11,65 SW UXZV CIa-50 .'087080Z01 ." ROBERTS CR I 8m i ABCDEf 14,18,19,41,62,65 S U eto-S0 .7,
07040008 ••• ROOT R, N BR I 011 BCOEFG 19,11,65 SW uxzv cl0-50 .'0070e0Z01 .17 ROSE CR I ZJlIIi CEr 16,18,19 S T CIa-50 87,
07080Z0' .17 ROSE CR I 011 ACDEf .0,19,11,18 T U eta-50 860
07080Z01 .,. TURTLE CR I 8m; 0" 13,19,71 S U CIa-50 87,
07080Z01 ." TURTLE CR I 011 ACEFG 40,19,11,65,18 S U c20-50 8'007e6e00Z ." UPPER IOWA R T lZmi BCOEF 14,16,18,19 T UV c20-50 87,
0706000Z ." UPPER TOWA R - BCDr .0,19,65,18 TW UX e20-50 .'0e70508e2 ... UPPER IOwA R T BeOEF 14,16,18,19 T UV c20-S0 .7,
07060e02 ... uPPER tOWA R - BCDr .",li,85,18 TW UX CIa-50 .60e7ee"eez ." UPPEIIl: IOWA Ill: T 8COE" U, HI, HI, 19 T UV c!o-!fl 8',07e50e0Z ." UPPER IOWA R - eCDf 40,19,65,18 TW UX e20-58 8'00706000Z .'8 UPPER IOWA R T ecDEF 14,16,18,19 T UV CIa-50 87,
0706000Z .18 UPPER I~A R - oil BCDr 40,19,55,18 T. UX e 10-S0 8'0
No 35

- ...-.,
~
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By County. Waterbody Type. Nome

C0=51 CNTYNAME=MURRAY WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

51-131314 - 35ac - - - - swcd-51 87g
51-0016 - 24ac - - - - swcd-51 87g
51-0017 - 133ae - - - - swcd-51 87g
51-01322 - 25ae - - - - swcd-51 87g
51-0032 - 25ac - - - - swcd-51 87g
51-13037 - 21ac - - - - swcd-51 87g
51-0055 - 31ae - - - - swcd-51 87g
51-0058 - 93ae - - - - :lwed-51 87g
51-0071 - 15ac - - - - swcd-51 87g
51-0073 - 38ac - - - - swcd-51 87g
51-0093 - 59ac - - - - swcd-51 87g
51-0100 - 49ac - - - - swcd-51 87g

07100001 51-131351 - 31ac - - - - swcd-51 87g
07100001 51-0052 - 27ac - - - - swcd-51 87g
071001301 51-01378 Bear Lk - 1110ac - - - - swcd-51 879

51-13061 Beauty Lk - 201ac - - - - swcd-51 87g
51-1313134 Berry Lk - 39ac - - - - swcd-51 879

071001301 005 51-0040 Bloody Lk I 248 AB 19 T - msow-4-slay 87d
0710131301 005 51-0040 Bloody Lk - 248ae - - - - swed-51 87g
07101313131 51-13018 Buffalo Lk I 124 B 14 T Z msow-4-slay 87d
1371130001 51-0018 Buffalo Lk T 124ac BDF 18 - - swcd-51 879

51-013133 Central Lk - 135ac - - - - swcd-51 87g
51-00613 Clear Lk - 69ae - - - - swcd-51 879

0702131308 51-0047 Clear Lk - 105ac - - - - swcd-51 879
07100001 51-01354 Corabe I Ie Lk - 99ac - - - - swcd-51 879

51-131372 Crooked Lk - 283ac - - - - swcd-51 879
137113130131 51-0082 Currant Lk I 394ac D 19,14 T - cza-51 87b
0711313001 51-13082 Currant Lk T 394ae BDF - T U swcd-51 879
1371131313131 51-1313913 Current Lk - 45ac - - - - swcd-51 879
137101313131 51-1313313 Dibble Marsh - 16ac - - - - swcd-51 87g

51-131315 Duck Lk - 35ac - - - - swcd-51 879
51-131357 Elsie Lk T 83ac BDF - - - swcd-51 879
51-0005 Field Lk - 149ac - - - - awed-51 87g

1371131313131 51-131321 First Fulda Lk T 122ac ABCD 19 T - cza-51 87b
13711300131 51-131321 First Fulda Lk T 122 AB 19,65,41,64 T - msow-4-slay 87d
07101313131 51-13021 First Fulda Lk T 122ac BD 19 T U swcd-51 87g
071320008 51-131343 Fox Lk I 174ae D 19 T - cza-51 87b
1370213008 51-131343 Fox Lk I 174 AB 14.19 S Z msow-4-slay 87d
0702013138 51-01343 Fox Lk - 174ae - - - - swed-51 87 9

51-0036 Francis Siegel - 90ac - - - - swcd-51 87g
07100001 51-0039 Freemont Lk I 204 AB 14.16.19 T - msow-4-slay 87d
07113131301 51-13039 Freemont Lk T Ze4ac BDF 18 - - swcd-51 879

51-? Fulda Lk I - ABDF 11,16.19 SW UX mpca-4 87i
51-13074 Great Oasis - 1466ac - - - - swcd-51 87g

07100001 51-0089 Hjermstad's Lk - 119ac - - - - swcd-51 879
07100001 51-0079 Iron Lk - 227ac - - - - swcd-51 879

51-0096 I vade I Ie Lk - 2030c - - - - awed-51 87 9
07020008 51-0002 Jul ia Lk - 93ac - - - - !lwcd-51 87 9
07100001 51-0099 Longe Marsh - 50ac - - - - !lwcd-51 879
07100001 51-0024 Lime Lk I 3160e ADB 19.11 T - ezo-51 87b
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By County, Woterbody Type. Na~e

C0=51 CNTYNAME-MURRAY weT-lAKE ECOREGN-WCBP

HUe SEC AUXtO RCHNAME TI .........T AfECT EffECT SOURCE USE USE ..., OSN
ACT POT

87188881 51-8824 li~e lk I 31. B 14.19.62 T - lII,a_4-,lay B7.07100e01 51-ee24 lillie lk T 3160c Bor ., T U ,wcd-51 .7?07100001 .., 51--e0<46 lit Shetek I - ABOf 11.16,19 TW UX IIIpco-4 .7,
51-68e9 lon9 lk - 327ac - - - - .wcd-51 .7,070200e8 51-0806 loul'o lk I 211 ac DE 1'4.18.19 , - CIa-51 ."07028eee 51-6066 louisa lk I 211 B 1<4.19 T - IIIsow-4-, roy B7.0782e0e8 51-0006 loui,o Lk - 211 ac Bor lB - - ,wcd-51 .7,071ee0el 51-0062 Ioloria Lk T 4250c 0 " y - c:0-51 ."871eeeel 51--ee62 Iolaria Lk I .25 B 14,16.19 Z - mso_4-,loy B7.071eeeel 51-8e62 Moria Lk - 4250c - - - - ,wcd-51 B7,le1702e4 51-e069 ,",oan Lk - 260c - - - - ,wed-51 B7,
51-0059 Mud Lk T 125ae Bor - - - ,wed-51 B7,

87tee001 Sl-885e N Badger Lit - 218ae - - - - ,wed-51 B7,07180081 51-8050 No Bad~.r Lk T 210ae 0 " y - e:0-51 B7.
51-868e Oaeor k - 5<470e - - - - ,wo:-d-51 B7,

07100e01 51-0028 Po rk Lk - 360c - - - - awed-51 B7,
e7e20e0a 51-e036 Round Lk T 16200:- 0 " y - clo-51 B7.
87e20008 51-0038 Round Lit - 162ae - - - - ,wed-51 .7,

51-0010 Rush Lk - 10300:- - - - - Iwcd-51 .7,
51-0077 Rush Lk - 849ae - - - - ,wcd-51 .7,

e71e~eel 51--e049 5 Badger Lit - 300qc - - - - ,wcd-51 .7,
071000el ••• 51-0e63 Sarah Lk I 11760c DB 19. 11 T - c10-51 .7.
0710e0el ••• 51-0063 Sarah lk I 1176 AB 14,16.19 T Z mlo_<4-1 Ioy .7•
071000el ••• 51-0e63 Sarah Lk T 11760c BOr - T U ,wcd-51 B7,
071000el 51-0626 Second fuldo Lk I 650c ABO 19.43 T - Cia-51 .7.
071e0061 51-0020 Second fulda Lk T .5 AS 19,65.<41,64 T - 1II10_4-sI01 B7d
071ee001 51-0020 Second fulda Lk T 650c BO " T U awcd-51 .7,
07100001 .., 51-0046 Stlehk Lk - oil H 40,19.11 - - mlof-4-wind •••0710e0e1 ••5 51-e046 $tletek Lk I 35960c 0 19,11 T - e:0-51 .7.
07100001 .., 51-0046 Shetek Lk I 3596 AS 14,16.19 T Z IlIIow-4-S Ioy .7.
0710eeel B.S 51-6046 5hetek lk T 35960c sor - T U 'wed-51 .7,
0710e001 51-e027 Smi ttl lk - 930e - - - - ,wcd-51 B7,

51-0001 5now Lit - 6100:- - - - - ,wcd-51 B7,
07100001 51-00<49 So Badge r Lk T 26<4oc 0 " y - Cia-51 .7.

51-0008 Star Lk - 690c - - - - ,wcd-51 B7,
071e0001 51-0868 5ulMlit Lit T 800c - - T U .wcd-51 .7,
0702eeea 51-ee85 UnnOlll.d - 380. - - - - .wed-51 .T,
e702e0e6 51-0e87 UnnOllled - 220e - - - - awed-51 .7,
e702eee6 51-0088 Unnamed - 160e - - - - ,wed-51 .7,
e7020ee6 51--e091 Unnomed - 100e - - - - ,wcd-51 .7,
07e2ee86 51--e892 Unnamed - 110e - - - - awed-51 B7,
e7e2ee06 51-9994 Unnamed - 21ae - - - - awed-51 .7,
07820008 51-8887 Unnamed - 420e - - - - swed-51 .7,
e7020008 51-e013 Unnamed - 380c - - - - .wed-51 B7,
070200ea 51-0041 Unnamed - 490e - - - - Iwcd-51 B7,
e710eee1 51-0019 Unnamed - 1990c - - - - .wed-51 .7,
07100001 51-0023 UnnOllled - S00c - - - - ,wed-51 .7,
07100eel 51-e025 Unnamed - 27ae - - - - .wed-51 .7,
07100001 51-0929 Unnamed - 250c - - - _. ,wed-51 .7,
e7100e01 51-0933 Unnamed - 1500e - - - - ,wed-51 .T,

- ~
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MPCA 1987 Nonpoint-Source Survey

By County, Waterbody Type, Name

C0=51 CNTYNAME=MURRAY WBT=LAKE ECOREGN=WCBP

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371131313131 51-131353 Unnamed - 5eac - - - - swcd-51 879
1371131313131 51-131356 Unnamed - 27ac - - - - swcd-51 879
1371131313131 51-131364 Unnamed - 17ac - - - - swcd-51 879
1371130001 51-0066 Unnamed - 47ac - - - - swcd-51 87g
1371131313131 51-131375 Unnamed - 58ac - - - - swcd-51 879
071131313131 51-131376 Unnamed - 31ac - - - - swcd-51 87g
1371131313131 51-131395 Unnamed - 21ac - - - - swcd-51 879
1371130001 51-13097 Unnamed - 18ac - - - - swcd-51 87g
1371131313131 51-13098 Unnamed - 2eac - - - - swc·d-51 87g
11317132134 51-131365 Unnamed - 18ac - - - - swcd-51 87g

51-131344 Wi I low Lk - 52ac - - - - swcd-51 879
1371131313131 51-131348 Willow Lk - 55ac - - - - swcd-51 879
1371131313131 1313 51-01381 Wi I son Lk - 164ac - - - - swcd-51 879

N= 113

C0=51 CNTYNAME=MURRAY WBT=WETLAND ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

51-0045w Armstrong Slough - 34ac - - - - swcd-51 879
51-0011w Buffalo Marsh - 61ac - - - - swcd-51 87g
51-0e70w Degreef Slough - 16ac - - - - swcd-51 87g
51-ee12w Douray Marsh - 87ac - - - - swcd-51 87 9
51-131326w Hanover Slough - 49ac - - - - swcd-51 879
51-e1331w Hanson Marsh - 168ac - - - - swcd-51 879
51-0083w Klinkers Marsh - 98ac - - - - swcd-51 87g
51-01334w Metty Marsh - 3eac - - - - swcd-51 87g
51-ee84w Nelsons Marsh - 167ac - - - - swcd-51 87 9
51-13042w Robbins Marsh - 245ac - - - - swcd-51 879
51-0086w Ruthton Marsh - 37ac - - - - swcd-51 87g
51-0067w Stoderl Slough - 38ac - - - - swcd-51 879
51-0035w Webster Slough - 37ac - - - - swcd-51 87g

N= 13
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CO-52 CNTYN~E-NrCOlLET weT_LAKE (CQREGN=WCBP

HUe SEC AUXIO RCHNAME TI AMNT AfECT EffECT SOURCE USE USE ..., OS,
ACT POT

52-ee23 l.llddl, Lk T 4eeeoc EC 16,18,19 l l .wcd-52 .7,52-ee23 l.liddl. Lk T .11 H 9. l y el'o-52 •••e7e2eee7 52-eel° Ook Leof Lk T 1500c EC 18,19 l l ilwed-52 .7,
e7e20007 52-OO37 Peterilon Lk T 1180e E 19 l l ilwed-52 .7,
0702e012 52-0033 Rice lk T 1210c EC 14,18,19 Sl Sl ilwed-52 .7,
07020012 52-0015 Sond lk T 800c DEC 18,14,16,19,32 Sl TZ ilwed-52 .7,
07e20e07 52-ee34 Swon lk T 10eeeoe EC 14,18,19 l l ilwed-5Z .7,
e70Zeee7 52-ee34 Swon lk T .11 H 9. l y et0-52 •••
N- •

CO-52 CNTYNAME-N!COllE.T WBT_STREAM (COOEG~BP

H\IC SEG AUXIO RCHNAWE TI AMNT AFECT EFFECT SOURCE USE USE R'" GS.
ACT POT

e7e2eee7 ," Fritsche Cr T "" roc 19,18,43 l l ilwed-52 .7,
e702eee7 .., l.lINNESOTA R T CEGC 75,41,43,62,7.,18,19,31,32 ... SW swed-52 .7,
07020007 .., l.l!NNESOTA R T CEGC 75,41,43,62.74,18,19,31,32 "" 5. ilwed-52 .7,
07020007 .., IolINN(SOTA R T CEGC 75,41,43,62,74,18,19,31,32 TW 5. ilwed-52 .7,
070200e7 ••• l.lINNESOTA R T OEeC 75,41,43,62,74,18,19,31,32 TW SW awed-52 .7,
979200e7 ••• l.l!NNESOTA R T H 9. l y lao-52 •••0792ee07 ..5 l.l!NNESOTA R T OEOC 75,41.43,62.74,18,19,31,32 TW SW awed-52 .7,
e702eee7 ••5 l.l!NNESOTA R T H 9. l y et0-52 •••0702e007 ••• IolINNESOTA R T OEeC 75,41,43.62.74.18,19,31,32 TW 5. awed-52 .7,
9702e0e7 ••• IolINNESOTA R I OEF 11,19,77 UWl - mdo_4-ftonk .Th
07020007 ••• l.lINNESOTA R T H 9. l y cto-52 •••07929007 ..9 Iol!NNESOTA R I OEF 11,19,77 UWZ - mdo_4-ftlonk .Th
0702eee7 ••9 M!NNESOTA R T H 9. l y ezo-52 •••07020007 .,. tr.I!NNESOTA R T CEGC 75,41,43,62,74,18,19,31,32 TW 5. awed-52 .7,
07020007 .,. IolINN(SOTA R I OEF 11,19,77 UWZ - mdow-4-ftonk .Th
e7020e07 .,. l.lINNESOTA R T H 9. l y ez0-52 •••07020e07 ." tr.lINNESOTA R T OEOC 75,41,43,62,74.18,19,31,32 TW SW ilwed-52 .7,
07020e07 ." IolINNESOTA R I OEF 11,19,77 UWl - mdo_4-monk .Th
e7e20e07 ." l.lINNESOTA R T • 11 H 9• l y ezo-52 •••e7020007 ." l.lINNESOTA R T OEOC 75,41,43,62,74,18,19,31,32 TW SW awed-52 .7,
97020e07 ." l.lINNESOTA R I OEF 11,19,77 UWZ - mdo_4-nlonk .Th
970Z0007 .'S MINNESOTA R T 10emi OEOC 75,41,43,62,74,18,19,31,32 TW SW ilwed-52 .7,
070Z9097 .'S IolINN(SOTA R I OEF 11,19,77 UWZ - mdo_4-monk .Th
e7eZge97 .,. loll NNESOTA R I OEF 1 I , 19,77 UWl - mdo_4--fIIonk .Th
e70Z0097 .,. W'NNESOTA R I OEF 11,19,77 UWl - IIIdo_4-ftlonk .7h
979Zge97 .'9 t.4INNESOTA R I OEF 11,19,77 UWl - IIIda-4-ftlonk .Th
970Ze097 ." I14INN(SOTA R I .11 OEF 11,19,77 UWl - IIIdo~onk .Th
970Z9912 .2. MINNESOTA R T 19emi OEOC 75,41,43,62.74,18.19,31,32 TW SW awed-52 .7,
? 7 Robortil Cr T "" EOC 19,18 Z l awed-52 .7,
079Z9007 .., SWAN l OUTlET T eo; EC 19,18 Z l swed-52 .7,... ,.

-
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C0=53 CNTYNAME=NOBLES WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE
ACT POT

53-0045 8e II a Lk T 182ae DF 11,19,61,74 SW UX
07100001 53-0016 Clear Lk T 78ae DF 11,18,19 TW UX
07100001 53-0020 E Graham Lk I 523 AB 14,19 T -
07100001 53-0020 E Graham Lk I 520ae ABDF 11 , 18, 19 , 61 , 65 TW UX
10230003 068 53-0007 Indian Lk T 260ae DF 11,18.19,61 TW UX
07100001 53-0019 Jack Lk T 78ae BDF 11,32,43,65 SW TX
10230003 53-0024 Oeheda Lk I 1778 A8 14, 19 , 41 , 43 Z
10230003 53-0024 Oeheda Lk I 2060ae ABDF 11.14,16.18,19,61,65,74,76 SW TW
10230003 084 53-0028 Okabena Lk - a II H 40,19,11 -
10230003 084 53-0028 Okabena Lk I 785 AB 14. 19 , 41 ,43 T
10230003 084 53-0028 Okabena Lk T 762ae DF 11 , 18, 19,32,41 ,43,74 TX UX
07100001 53-0021 W Graham Lk I 526 AB 14,19 T
07100001 53-0021 W Graham Lk I 520ae ABDF 11 , 18, 19 , 61 ,65 TW UX

N= 13

C0=53 CNTYNAME=NOBLES WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE
ACT POT

10170204 015 *C T 31mi CDEF 11 , 14, 16, 18, 19 , 61 ,71 ,76.77 S S
10170204 021 *D T 22mi COEF 11 , 14. 16, 18, 19 ,41 .43.61 ,71 ,76,77 S S
10170204 028 CHAMPEPADAN CR T 23mi DF 11 ,14,16,18,19,71 ,76,77 S c

...J

10170204 026 ELK CR I 17mi ACOF 11 , 14, 16, 18, 19 ,71 ,76,77 , 61 Y. y.

07100001 123 JACK CREEK I 53mi ACDEF 11 , 14, 16, 18, 19,61 ,71 ,76,77 S S
07100001 223 JACK CREEK I ACOEF 11,14,16.18,19,61 ,71 ,76.77 S S
10170204 020 KANARANZI CR T 90mi - 11 , 14.16,18.19,41 ,43,61 ,71 ,76,77 S S
10170204 022 KANARANZI CR T - 11 ,14,16,18,19,41 ,43,61 .71 ,76,77 S S
10170204 023 KANARANZI CR T - 11 ,14.16,18,19,41 ,43,61 .71 ,76,77 S S
10170204 013 LITTLE ROCK R T COEF 11 ,14.16,18,19,61,71 ,76.17 S S
10170204 014 LITTLE ROCK R T 23mi COEF 11 , 14, 16, 18, 19,61 ,71 ,76,17 S S
07100001 029 OKABENA CR T OEF 11,14,16.18.19,41,43,61,65,71,76,77 S S
07100001 031 OKABENA CR - a I I H 40 •19 , 11 , 18 - -
07100001 131 OKABENA CREEK T 9ml DEF 11 . 14 , 16 , 18 , 19 , 41 ,43, 61 , 65 , 71 , 76 , 77 S S
07100001 231 OKABENA CREEK T DEF 11 , 14, 16, 18, 19,41 ,43,61 ,65,71 ,76,77 S S

N= 15

C0=54 CNTYNAME=NORMAN WBT=STREAM ECOREGN=RRV

RMO DSN

swed-53 879
swed-53 879
msow-4-slay 87d
swed-53 879
swed-53 879
swed-53 879
msow-4-slay 87d
swed-53 879
msof-4-wind 86b
msow-4-slay 87d
swed-53 879
msow-4-slay 87d
swed-53 879

RMO DSN

swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
swed-53 879
msof-4-wind 86b
swed-53 879
swed-53 879

HUC SEG AUXID RCHNAME TI

09020107 001 RED R
09020107 002 REO R
09020107 003 REO R
09020107 009 RED R

N= 4

AMNT AFECT

a I I

EFFECT SOURCE USE USE RMO OSN
ACT POT

EG 40.19.11 UWy X msof-l-baud 86b
EG 40,19,11 UWY X msof-l-baud 86b
EG 40,19,11 UWY X msof-l-baud 86b
EG 40,19,11 UWY X msof-l-baud 8Gb
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CD-55 CNTYNAM£-oL~ST£O WBT_AQUIFER ECOREGN:WCBP

HUe SEC AUXIO RCHNMlE Tl AMNT AFECT EFFECT SOURCE VSE USE ..., OSN
ACT POT

oqf-371 f rne Franconia Aqf T - eEl ,. Z Z elo-55 87i
oqf-364glen Galeno Aqf I - eEl 11,14.16,18,19.41,4J,2J,5J,55,55 Z Z elo-55 87i
oqf-1 Groundwoter T 011 CE' 19,",65,18,~0 Z Z elo-55 .'0
oqf-371 j rdn Jordon Aqf T - eEl 1I,14,16,18,'9,~l,23,6J,65,66 Z Z el0-55 87i
oqf-? Shokopee Oneolo Agf 1 - eEl 11,14,16,18,19,41,2J,63,65,66 Z Z e20-55 87i
oqf-364stpr 5t Peter Aqf I - eEl 11 ,1~,16,18,19,41 ,4J,23,63,65,66 Z Z elo-55 87i

No •
CO-55 CNTYNAME-olMSTEO WBT_LAKE EOOREGN-WCBP

NUC SEC AUXIO RCHNAME TI Atr.4NT AFECT EFFECT SOURCE VSE VSE ..., OSN
ACT POT

07e~•••e ~s-eee1 F"lorenee Lk I 700e ABCDF"G 11,H1,19,41, S TWZ mdo_.5-roeh ."97940008 55-0ee1 Fl orenee Lk I 7eoe ABCOFC 11,77,16,19,41 S ZTW swed-55 ."079~9094 88. 55-0e04 Lk Zumbro I - BCOEfCI 19,11,18,30,65 UWZ VX IIIsof-5-1 e •••0794990. 81' 55-0002 1r.40yowood Lk I 200e ABCOFC 11,16,17,19,77 S TWZ mdo_5-roeh ."e70.090. 81' 55-0002 lr.4oyowood Lk I 2eoe ASCOFC 11,16,19.77 S ZTW swed-55 .'.e70.090. 818 55-00e5 Shody Lk I - BOEfGI 19,11,65,18,79 SW TX /tIsof-5-tc •••070.0ee. 818 55-0005 5hody Lk I 12eoe ASCOFC 11,16,18,65,77.7-4 SZ TWZ lJdo_5-roeh 8"
070.0ee4 818 55-0005 Shady Lk I 1200e ASCOFC 11,16,19,65,74,77 SZ TZW swed-55 ·'1
e70.00e4 8'8 55-e0e5 Shady Lk I - SCOEFC ",1.,15,19,55 S T elo-55 8"
07El04090~ 81' 55-aeeJ Silver Lk J - BoErGl •• ,19,1\,18,3a TW VX msof-5-te 8"
070.0004 81' 55-0003 Silver Lk I 600c ABCoEFC 11,16,18,19,31.32,.1,.3,66,77 TZ TZ mdo_5-roch .".70.001'4 8" 55-e0e3 Silver Lk I 6eoe ABCOFCE .l,4J,66, 77 ,11,16,18,19,31 ,J2 TZ TZ swcd-55 .".7040e94 888 55-eee4 ZUII'Ibro Lk I J6eoe ABCoEFC 11,16,18, 19,32,41,43,51,6J,65,66, 7-4, 77 TWZ VXl mdow-5-roeh 8"
e7e4eee4 888 55-8004 Zumbro Lk I J6eoe ASCOEFC 41,4J,51 ,63,65,66,11,16,18,19,31,32,74,77 TWZ VXl swcd-55 8'1
e704ee04 88. 55-0ee4 Zumbro Lk I - BCOErG 11,14,16,19,65 VT V elo-55 8"
N. IS

CO-55 CNTYNAME-oLIr.45TEO WBT_STREA~ [COREGN-WCBP

NUC SEC AUXIO RCHNAME TI MANT AfECT EffECT SOURCE VSE USE ..., OSN
ACT POT

07e40ee4 8" .8 I AecOErc 11,16,19,31,32,4',43,63,65,66,77 TWZ UWZ swcd-55 .'.079.9904 8ZZ BEAR CR I - OEFGI 11,\8,19 T V msof-5-Ie 8"
07040004 8Z2 BEAR CR I ABCOErG 11,16,19,31.32,~1,43,63,65,66, 77 TWZ UWZ swed-55 8'.
9794e004 82' BEAR CR I OEFCI 11,18,19 T V "sof-5-1 e 8••
07949094 82' BEAR CR I ABCDEfC 11,16,19,31,32,41,43,63,65,66,77 TWZ UWZ swed-55 8'1
07e40e04 82' BEAR CR I ABCOrrc 11,'4,16,19,41,43,76,77 STW VX elo-55 ., ,
97040ee8 82' BEAR CR T 1511d COEr 14,16,16,19,65 S V e%:0-50 ."07.4e0e8 ,'8 Corv's Cr T ,S ABE 18,65 T V elo-50 8',
07.4eeeJ .2. CR TO N fK WHITEWATER T 8COC 11,16,14,19,77 VW VW swed-55 8',
e7040ge3 322 CR TO S rK WHITEWATER R T 8COC 11,16,1.,19,77 VW VW swed-55 8'.
e704.e08 82' DEER CR T 12m; COEr '1.14,18,19,~3 T V elo-5e ."

- .- -



22:54 FRIDAY. JULY 1. 1988 82
MPCA 1987 Nonpoint-Souree Survey

By County. Woterbody Type. Name

C0=55 CNTYNAME=OLMSTED WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371341313134 1314 DODGE CENTER CR I ABCOFG 11.16,19,77 SW TW mdow-5-roeh 87e
137134131304 014 DODGE CENTER CR I ABCOFG 11.16.19,77 SW TW swed-55 879
07040004 014 DODGE CENTER CR I ABCOEFG 11 .14,16,19.41 .43.76,77 STW UX ezo-55 87i
07040004 210 M FK ZUMBRO R I ABCOFG 11,16.19.77 SW TW swcd-55 879
0713401303 1213 N FK WHITEWATER R T 8328eoc BCOG 11,16.14.19.77 VW VW swcd-55 879
1371341313133 2213 N FK WHITEWATER R T BCOG 11 , 16. 14. 19 , 77 VW VW swcd-55 879
07040003 320 N FK WHITEWATER R T BCDG 11 •16 , 14. 19 . 77 VW VW swed-55 879
1371340008 x18 Robinson Cr T 15mi ABE 18.65 T V ezo-50 87e
1370401308 012 ROOT R. M BR I OFG 19.11 .18 SY UY ezo-55 860
071340008 1313 ROOT R. M BR I OFG 19.11.18 SY UY czo-55 860
07040008 1315 ROOT R, M BR I DFG 19.11 ,18 SY UY czo-55 860
13713400138 1316 ROOT R. N BR I ABCOFG 11 •16. 19 , 77 , 62 TWZ UWZ swed-55 879
13704130138 1316 ROOT R. N BR I COFGE 11 , 14. 16. 19 •77 S TU ezo-55 87i
07040008 016 ROOT R. N BR I OFG 19,11,18 SY UY ezo-55 860
137134130138 018 ROOT R. N BR I - ABCDFG 11 , 16. 19 . 62 , 77 ZTW ZUW mdow-5-roeh 87e
070401308 018 ROOT R, N BR T 15mi ABE 18.65 T V ezo-50 87e
0713401308 1318 ROOT R. N BR I 995200e ABCOFG 11 • 16, 19 , 77 . 62 TWZ UWZ swcd-55 879
137134013138 1318 ROOT R. N BR I - COFGE 11 • 14 • 16. 19 . 77 S TU cza-55 87i
1371341313138 1318 ROOT R. N BR I a I I OFG 19.11,18 SY UY ezo-55 860
1371341313138 1334 ROOT R, S BR T OFGE 11,14.16,31.77 V V mdo_5-roeh 87e
1371340008 034 ROOT R. S BR T OEFG 14.16.18.19.71 S U czo-5e 87e
1371340008 1335 ROOT R. S BR T - OFGE 11.14,16.31,77 V V mdo_5-roeh 87e
13704131308 035 ROOT R. S BR T 5mi OEFG 14.16,18.19.71 S U ezo-50 87e
1371341313133 122 S FK WHITEWATER R T BCOG 11 • 16 , 14 , 19 , 77 VW VW swed-55 879
07040003 222 S FK WHITEWATER R T BCDG 11 , 16. 14, 19 , 77 VW VW swcd-55 879
137040004 020 SALEM CR I ABCOEFG 11 .14.16.19.41 ,43.76.77 STW UX ezo-55 87i
070401304 112 TRIB TO M FK ZUMBRO R I ABCOFG 11.16.19,77 SW TW swed-55 879
1371341313133 1318 WHITEWATER R T BCOG 11,14.16,19,77 VW VW mdow-5-roeh 87e
1371340003 021 WHITEWATER R, M FK T BCOG 11,14,16.19.77 VW VW mdow-5-roeh 87e
13713413003 1321 WHITEWATER R. M FK T BCOG 11 .16.14.19,77 VW VW swed-55 87 9
0713400133 1321 WHITEWATER R. M FK I - CDEFG 11,14.16,19,77 UTS U ezo-55 87i
071341313133 019 WHITEWATER R. N FK T BCDG 11,14.16.19,77 VW VW mdo_5-roeh 87e
07040003 019 WHITEWATER R. N FK T BCOG 11 . 16. 14. 19 . 77 VW VW swcd-55 879
07040003 020 WHITEWATER R, N FK T - BCOG 11 , 14 , 16 , 19 , 77 VW VW mdo_5-roeh 87e
1371340003 1320 WHITEWATER R. N FK I COEFG 11.14,16,19.77 UTS U ezo-55 87i
071340003 022 WHITEWATER R, S F~ T BCOG 11,14.16.19,77 VW VW mdow-5-roeh 87e
0704130134 1323 WI LLOW CR I - ABCDEFG 11 .14,16.19,41 .43.76,77 STW UX czo-55 87i
13704013134 13138 ZUMBRO R I ABCDEFG 11.14,16.19.41.43,76.77 STW UX ezo-55 87i
137134131304 13139 ZUMBRO R, M FK I 2396e00e ABCOFG 11 •16 , 19 . 77 SW TW swed-55 87 9
070401304 009 ZUMBRO R, M FK I ABCOEFG 11 . 14. 16, 19,41 ,43.76.77 STW UX ezo-55 87i
07040004 010 ZUMBRO R. M FK I ABCDFG 11.16,19.77 SW T:'I mdow-5-roch 87e
1370400134 010 ZUMBRO R, M FK I ABCDEFG 11 .14,16,19.41 .43.76.77 STI. UX ezo-55 87i
1370400134 012 ZUMBRO R. M FK I - ABCDFG 11,16.19.77 SW TW mdo_5-roeh 87e
13713413004 012 ZUMBRO R. M FK I ABCOFG 11.16.19.77 SW TW swed-55 879
13713413004 1312 ZUMBRO R, M FK I ABCDEFG 11 • 14, 16. 19,41 .43,76,77 STW UX ezo-55, 87i
1370400134 011 ZUMBRO R. M FK. N BR I ABCDFG 11,16.19,77 SW TW mdo_5-roeh 87e
13704013134 1311 ZUMBRO R. M FK. N BR I ABCOFG 11,16,19.77 SW TW swed-55 879
07134130134 1311 ZUMBRO R, M FK, N BR I ABCOEFG 11 ,14,16.19,41 .43.76,77 STW UX ezo-55 87i
0704130134 013 ZUMBRO R, M FK, S BR I ABCOFG 11,16,19,77 SW TW mdow-5-roeh 87e
070400134 013 ZUMBRO R, M FK, S BR I ABCDFG 11.16.19,77 SW TW Sifted-55 87 9



8J22:54 FRIDAY, JULY '. 1986
MPCA 1987 No"point-Source Survey

By COU"ty, Woterbody Type, Nome

C0=55 CNTYNAME-ou.rsTEO WBT_STREAM ECOREGNaWCBP --- _

Zt.Iol8RO R, M F'K, S BR I AecOEfG 11 , 14, 16, 19,41 .43, 76. n
ZUMBRO R, M fK, S BR I ASCOfG 11,16,19,77
ZUMBRO R, S no: I - BDEfGI 11,18,19,80
Z~ R, 5 fK I 23960eoc ABCOEfG 11,16,19,31.32.41,43,63,65,66,77
Z\MBRO R, S F'K I BDEfGI 11,18,19,80
ZlMSRO R, 5 fK I ABCDEfG 11,16,19,31.32.41.43.63,65.66,77
Zl.M3RO R, S fK I BOEfGI 11,18,19,80
ZLMlRO R, S fK • ABCDEfC 11,16,19,31,32,41,43,63,65,66,77
Zt.N3RO R, S F'K I BDHCI 11.18,19,80
ZUMBRO R, 5 fK I - ABCOEfG 1',16,19,32,41,43,6J,65,66,77
ZUMBRO R, S fK I AecOEfG 11,16,19,31,32,41,43,63,65,66,77
ZUMBRO R, S fK I ABCOEfG 11,14,16,19,41,43,76,77

Hue SEC AUXID

87040804 ."07040004 ."0704000. ."070.8e84 01.
07e48e04 018
e7e.eee4 "8
870.000. 01'870400e. 01'07040004 ."01840004 021
070.0ee. 021
87840ee. .21

RCHNAME T I ~T ArECT EFFECT SOURCE USE USE ...., OS.
ACT POT

ST. UX e%o-55 87i
50 T. IIwed-55 87,
SW2 UX' mllof-5-lc 80b
TO' VO, Iwcd-55 87,
50' UX' "'lIof-5-1 c 80b
T., VO, Iwcd-55 87,
S., UX' I!Ilof-5-lc 8.b
TO' VO, Iwcd-55 87,
50' UX' 1!I10'-5-lc 80b
'TO VO, I!Ido_5-roch 87,
TO' VO, Iwcd-55 87,
ST. UX clo-55 87 i

... 7J

C0=56 CNTYNAME-oTTER TAIL WBT-LAKE ECOREGN-NCHF'

Hue SEC AUXID RCHNAIrolE TI AIolNT AHCT EffECT SOURCE USE USE .lAO OS.
ACT POT

e7820e02 5&-0427 00"8 Lk I 12. AB '8 S - '''0'-1-' I B7k
07028802 56-0615 HO"lel lk I 12' B lB S - IIIlof-1-' , B7k
87828882 56-8295 Holo Lk I BJ A ,. S - "'lol-1-f f B7k
87820802 56-0393 Joh"lIon Lk I J72 B 18 U - mlo'-l-' f B7k
8982010J 56-8H7 lido lk T 7277 C 18 U - mlol-1-ff B7k
89820103 56-0658 Woll Lk • 75. B 18 U - 1II110'-I-ff B7k

... •
CO-56 CNTYNAME-oT~ER TAIL weT_STREAM ECOREGN-NCHF'

HVC SEC AUXID RCHNAME TI AANT AHCT EfHCT SOURCE USE USE .lAO OS.
ACT POT

09020103 1-1 Bolmorol Ck I - CB ,. T - '''10'-1-'' B7k
e9828103 00' OTTER TAIL R I J0m! 0 11 S - mlo'-l-' f B7k
8902010J B'2 OTTER TAIL R T 20mi E 12 U - 1II10'-1-f' B7k
09020103 B'. OTTER TAIL R T E 12 U - mlo'-l-ff B7k
0902010J Bl. PEL ICAN R • - BC '8 , - IIlto'-I-" 87k

... 5

- -
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~PCA 1967 Nonpo;nt-Souree Survey

By County, Woterbody Type, Nome

CQc56 CNTYN~E_PINE weT-LAKE ECOREGN-NLf

HUe SEG AUX!O RCHNAM( TI AAlNT "'HCT [ffECT SO\JRCE USE
ACT

07030004 56-0142 Poke9ama Lk I 011 BC 43.76,65 S.
070.30004 56-0142 Poke'il0mo lk I 1474 B'G 12.14.16,32."" OW
0703000" 58-0142 Poke'il0lllo Lk I 13000e AB 14,60 y

070JMe3 58-0081 Sand Lk T 011 H '3 "070,,000J 58-0067 Sturgeon Lk T 011 H 4J TX
070J0001 58-0024 Tamarack Lk T 0" H 43.32 T

No 17

USE
POT

y

RUO

ned-56
m,of-J-hlnk
I11l1of-3....
mllo_J-h ne
m.0_3-h ne
msow-J-h ne

OSN

.7.
87.
.7h
.70.7'.7'

C00058 CNTYNAM(-P!NE weT-STREAM (COREGN-NLF

HUC SEG AUXID RCIolNAAlE TI

07030e03 .., KETTLE R
07030003 .., KETTLE R
07030e03 ••3 KETTU: R
0703000J 00. KETTLE R
e7030003 00. KETTLE R
070300e3 010 KETTLE R
0703e003 Oil KETTLE R
e70J000J .1J KETTLE R
07030004 ,03 Pokegomo Cr
07030005 0" ROCK CR
07030e0" .., SNAKE R
070J0004 •• 1 SN"'KE R
0703000" 0.3 SNAKE R
070J0004 0" SNAKE R

No ,.

.........T ...FtcT

1m 1

'.1

EfFECT

H
H
H
H
H
H
H
H
C.
00.
00
GH
00
CH

SOURCE,.,.,.,.,.,.'.,.62.65
'3
31.75.77
16,18,51
31,75,77
16,18.51

USE
ACT

S.,
'"
'"

USE "NO OSN
POT

mpeo-2 87i
IIIpeo-2 87i
IIIpco-2 87;
IIIpc0-2 87.
mpca-2 87i
mpea-2 87.
mpea-2 87i
mpeo-2 87;
.wed-58 .7.
!lwed-S8 07.
.wed-S8 .7.
mpco-2 87i
IIwed-58 07.
mpea-2 871

OSNUSE USE RI.lO
ACT POT

RCI-INAME"'UXIOSEGHUC

------------------- CO-59 CNTYNAME_PfPESTONE weT-LAKE ECOREGN-NetP

TI AMNT AfEeT EffECT SOURCE

1017020J

N= ,

59-0002 Ind i an Lk T
59-0001 Spl i t Rock Lk I

all ,
24,0,<\m,

DEfI \9,80,90 Z
ASCOfG 11.''',16,18.19,J1,32.41,43.51,62,65,71,74.77 SW UX

ezo-59 860
IIwed-59 8711

.- -
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MPCA 1987 Nonpoint-Souree Survey

By County, Woterbody Type, Name

C0=59 CNTYNAME=PIPESTONE WBT=STREAM ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

10170203 024 BEAVER CR I 8.7sqmi DFG 11 , 14, 16, 18. 19 ,31 .65.71 ,74.77 SW TW sINed-59 87h
10170204 034 CHANARAMBIE CR I 14.0sqmiedfg CDFG 11 , 14, 16 , 18, 19 ,31 ,32, 41 •43 . 51 ,62, 65 , 71 •74 •77 SW TW sINed-59 87h
10170204 435 E BR ROCK RIVER I 114.0sqmi ABCDEFG 11,14,16,18.19,31.32.41,43.51,62,63.65.71,74.77 SW UW sINed-59 87h
10170203 148 FLANDREAU CREEK I 55.8sqmi CDFG 11 , 14, 16, 18. 19 ,31 .65,71 .74.77 SW TW sINed-59 87h
10170203 248 FLANDREAU CREEK I CDFG 11 •14, 16, 18. 19.31 .65,71 ,74.77 SW TW swed-59 87h
? ? Hardwick T 0.3sqmi - 11,19,65 SW SW swcd-59 87h
? ? Jd 111 T a II DEFI 19.80,90 Z - cza-59 860
10170203 033 PIPESTONE CR - a II H 40. 19 , 11 , 18 - - msof-4-wind 86b
10170203 033 PIPESTONE CR T 134.8sqmi ABCDFG 11,12,14,16.18,19,31,32.41.43,51,62.65.71,74,77 SW UW swcd-59 87h
10170203 033 PIPESTONE CR - - - - - cza-59 860
10170203 034 PIPESTONE CR - H 40.19.11.18 - - msof-4-wind 86b
10170203 034 PIPESTONE CR T ABCDFG 11 . 12, 14, 16, 18, 19.31 ,32.41 ,43,51 ,62,65.71 .74.77 SW UW swcd-59 87h
10170203 034 PIPESTONE CR - - - - - - cza-59 860
10170204 036 POPLAR CR T 3 EC 71,43 Y Y swed-67 87e
10170204 036 POPLAR CR I 31.0sqmi CDFG 11 , 14. 16, 18, 19,31 .32,41 ,43,51 ,62,65,71 .74.77 SW UW swcd-59 87h
e7e2eee6 ee9 REDWOOD R I 22.4sqmi DFG 11,14,16,18,19.31.32,41,43,51,62,65,71.73.74,77 SW UW swcd-59 87h
1e17e204 e33 ROCK R T DFG 11,16,18,19,31.65 SW SW swed-59 87h
le17e2e4 135 ROCK RIVER T 5.1sqmi DFG 11.16.18,19,31.65 SW SW swcd-59 87h
1017e2e4 235 ROCK RIVER T DFG 11,16,18,19,31.65 SW SW swcd-59 87h
10170204 335 ROCK RIVER T DFG 11 , 16 , 18. 19 ,31 , 65 SW SW swcd-59 87h
10170203 028 SPLIT ROCK CR I CDFG 11 ,14,16.18,19,31 .32,41 .43,51 ,62.65.71 ,74.77 SW UW awed-59 87h
10170203 029 SP LI T ROCK CR I CDFG 11 , 14, Hi , 18 , 19 ,31 ,32, 41 ,43,51 .52,55.71 •74. 77 SW UW ewed-59 87h
10170203 031 SPLIT ROCK CR I CDFG 11 .14,16,18,19.31 ,32,41 ,43,51 ,62,65.71 .74.77 SW UW swcd-59 87h
le170203 032 SPLIT ROCK CR I 52.4sqmi CDFG 11 . 14, 16 , 18, 19 ,31 .32, 41 ,43, 51 , 62 •65 . 71 , 74 , 77 SW UW swcd-59 87h
le170203 e53 SPRING CR T 1.5sqmi - 11 , 14, 16, 18, 19 , 65 SW SW swcd-59 87h
1017e203 036 W PIPESTONE CR I 20.7sqmi DFG 11 ,14,16,18,19,65,71 ,74,77 SW TW swcd-59 87h

N= 26

C0=60 CNTYNAME=POLK WBT=LAKE ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

09020305 60-0214 Badger Lk I 800e ADIE 11,19 S U IIwed-S0e 870
09020305 60-0214- Badger Lk I - AB 62 SW - wd-r I 87e
09020305 60-0144 Breeze Lk I 50ae ABDE 16,11.19.14, S U swcd-60e 87g

60-? Cable Lk I 80ac BED 11.19 S U swed-60e 870
60-? Cable Lk T - AB 11,32,65 UX - wd-r I 87e

09020305 60-0189 Cameron Lk I - ABD 41,43,62 SW - wd-r I 87e
09020305 60-0189 Cameron Lk I 200ae ABDE 11.14,16,19 SW UX swcd-60e 879
09020305 60-0027 Cross Lk I - ABF 11 .18 TW - wd-r I 87e
09020305 60-0027 Crose Lk I 3000e A8DE 11.14,16.19 SW UX ewed-60e 879
09020305 60-0142 Hi II River Lk I 120ae ABDE 16,11,19,14 SZ UZ ewed-60e 870
09020305 60-0142 Hill RiverLk I - ABD 11 ,14,16 TW - wd-r I 87e

60-? Jeppson I 50ae ABDE 16,11,19,14 S U swcd-60e 870
09020301 60-0305 Maple Lk I a II ABDFG 11.19.40,65 TW UX msof-1-dl 86b
09020301 60-0305 Maple Lk I 620ac ED 41 .43 , 11 , 19 , 14, 16 TX UX swcd-S0e 870
09020301 60-0305 Maple Lk I - ABDFG 19,11,65 TW UX msof-l-dl 87d
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UPCA 1987 Nonpoinl-Souree Survey

By County, Wolerbody Type, Nome

C0=50 CNTY~AME.POLK WBT-LAKE ECOREGNzRRV

HUC SEO AUXIO RCHNAIolE TI AMNT AtECT EFrECT SOURCE USE USE """ OSN
ACT POT

eU2I3el 8&-e3e' Mopl, lit T - A. 11,32,43,85 UX - wd-rl .7.09020305 50-0212 Mitchell Lk I 400e AOIE 1 I , 19 Z Z oSwed-50. .7009020301 50-0119 Ootf Lk T 1200e AE 1 1 , 19 Z Z swed-60e .7009020305 60-018~ Oak Lk I - AB 11 SO - wd-r I .7.09020305 60-0185 Oak Lk I 2S00e "BOE 11,14,15,19 SW UX swed-60e .7,50-1 Pe ren Lk I - ABr 11 , 18 SW - wo-r I .7,09020305 66-0e29 P,reh Lk I S00e AOE \1 , 19 S T swed-6e. .700gll2031lS 50-0006 Poplar Lk I 800e AOE 14,11,19 S U swed-50e .7009020305 60-0006 Poplor Lk - - - - - - wd-rl .7,
091120301 60-0069 Sand Hilt Lk I S000e ABOE \1,14.16.19 SO UX swed-60. .7,0902030.5 60-0202 Sarah Lk I 2000e "eOE 16,11,19.14 SO UX sweet-60e .7,09020305 60-0012 Spring Lk I 1000e DE 41 ,43 YU SW swc<f-60e .7009020305 60-0012 Spring Lk T - - ., TX - wd-rl .7,
0902030.5 60-0131' Store Lk I 1000e ABDE 11,14,16,19 S U sweo-60e .7,09020305 50-0032 Turtle Lk I - ABr 11 . 18 SO - wd-rt .7.09020305 66-0032 Turtle Lk I 5000e ABOE 11.14,16,19 SO UX sweo-60e .7,09028301 50-0217 Union Lk I 9100e rOH 90(19,32,S.5,7S,1) UX - /lIOo_l-lrl .7,
09028301 50-e217 Union Lk I 5000e ABOE 11,14,15,19 SW UX swed-S0e .7,
090203e.5 50-e01.5 White Fish Lk I 2000e ,""E 16,11,19,18 S U swe<f-S0e .70
09020J05 50-091.5 Whitefish Lk I - .. 11 ,14 TW - wd-rl .7,... J5

Co-S0 CNTYNAME-F'OLK WBT_STREAM ECOREGN:RRV

HUC SEO AUXID RCHNAIolE TI AMNT "FECT EFFECT SOURCE USE USE """ OSN
ACT POT

99020305 ••• BADGER CR T ..., E \1 , 19 Z Z swed-S0e .70
09020J0S ." CLEARWATER R I ...., OCE 71,72,43,19,11 Z Z swed-S0e .7,
0902030.5 .B. LOST R I E 11 , 19 S T swed-S0e .70
0902030S .,. LOST R I E , 1 , 19 S T s.ed-S0e .70
0902030.5 112 LOST RIVER I 12mi E 1 1 , 19 S T swed-S0e .70
09020305 212 LOST RIVER I E t 1 , 19 S T swed-50e .70
09020J0S ••• POPLAR R T 30mi E 1 1 , 19 Z Z swec!-S0e .70
09828303 .B, RED LAKE R I ,II EO 40,19,11 lWY X msof-l-boud ..,
09020303 .., RED LAKE R T 36Mi COE 11,18,19 TX SO swed-Sew .7,
09020303 003 RED LAKE R I EO 40,19,11 lWY X nlSof-l-boud ..,
09020303 003 REO L"KE R T COE 11,18,19 TX SO sweet-5ew .7.
09920393 ••7 REO lAKE R I EO 40,19,11 lWY X IIIsof-l-t)oud ..,
09020303 ••7 REO LAKE R T COE 11,18,19 TX SW swed-Sew .7,
0902e303 ••• REO LAI(E R T COE 11,18,19 TX SW sweet-Sew .7,
09020301 e01 REO ~ I EO 40,19,11 lWY X msof-1-boud ..,
eee2e301 ." ~ED ~ T 4811I1 COE 11,'8,1~ TW SW ,wc=d-S0w .7.
09020301 ••3 REO R I EO 40,19,11 lWY X lII.of-1-boud ..,
09020301 ::i RED " T COE 11.18,19 TW SO Iweo-Sew .7.
99920391 RED R I EO 49,19,11 VWY X IIlsof-I-boud ..,
09020381 ••• RED ~ T COE 11,HJ,19 TW SW swed-50w .7.
0902e301 ••• RED R I EO 40,19,11 VWY X "'sof-~-boud l:!Sb

-- ~
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C0=60 CNTYNAME=POLK WBT=STREAM ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

09020301 0138 RED R T CDE 11.18.19 TW SW swcd-6ew 87e
09020301 0113 RED R I EG 413.19,11 UWY X msof-l-baud 86b
09020301 1310 RED R T CDE 11 .18.19 TW SW swcd-60w 87e
0913213301 011 RED R I o I I EG 40.19.11 UWY X msof-l-boud 86b
09020301 011 RED R T CDE 11,18,19 TW SW swcd-60w 87e
09020306 001 RED R I EG 40,19.11 UWY X msof-l-baud 86b
090203136 1302 RED R I EG 40.19.11 UWY X msof-l-baud 86b
09020306 003 RED R I EG 40.19.11 UWY X msof-1-baud 86b
09020308 004 RED R I EG 40.19.11 UWY X msof-1-baud 58b
090213306 004 RED R T 48mi CDE 11.18,19 TW SW swcd-60w 87e
09020306 005 RED R I a II EG 40.19.11 UWY X msof-1-boud 86b
09020306 005 RED R T CDE 11.18.19 TW SW swcd-60w 87e
09020301 012 SAND HILL CR T 15mi E 14.11.19.16 Z Z swcd-60e 870
09020301 013 SAND HILL CR T E 14.11.19.16 Z Z swcd-60e 870

N= 35

C0=61 CNTYNAME=POPE WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

07020005 009 61-0064 Amelio Lk I a II BG 19 • 11 ,65. 15 , 40 TX U mlllof-l-gien 86b
137020005 0139 61-0064 Ame I i a Lk I - BG 19 . 11 . 65. 16 TX msof-i-glen 87d
0713213005 009 61-0064 Amel io Lk T - BOFG 11 . 12 •14 . 18. 19 . 65 TW UX swcd-61 87g
13713200135 61-13122 Ann Lk T - ABDF 19. 11 .20. 16 SW UX cza-61 87b
070213005 61-0122 Ann Lk I - ABDF 19.11 .20.16 SW UX cza-61 87f
07020005 61-0122 Ann Lk I a II ABDF 19. 11 .20. 18 SW UX cza-61 860
07020005 009 61-0072 Gi Ichrist Lk I 3210c ABOG 11 . 12. 14. 16, 19.65.76 TW UY msof-i-glen 87f
07020005 009 61-0072 Gilchrist Lk I - ABOG 11 . 12 •14. 18 . 19 , 65 . 76 TW UX swcd-61 87g
e70Hl204 012 61-0023 Grove I a II ABDFG 19.11 .65 SW TX msof-l-glen 86b
0701132134 1312 61-0023 Grove Lk I - ABOF 19.11.20 TW UX cza-61 87b
0701132134 1312 61-0023 Grove Lk I - ABOFG 19.11 .65 SW TX msof-i-glen 87d
137010204 012 61-131323 Grove Lk T - ABOF 19.11.20 TW UX czo-61 87f
0701132134 012 61-0023 Grove Lk I - ABOFG 11 • 12, 14. 18. 19 .71 ,65 TW UX swcd-61 879
07131132134 1312 61-0023 Grove Lk I 3760c ABDFG 11,14.19 TX S wd-nfcr 87k
07010204 012 61-13023 Grove Lk I a I I ABDF 19 . 11 .213, 40 TW UX czo-61 860
137020005 61-00136 Johanno Lk I - DFG 11 . 12 •16. 18. 19 , 65 SW UX swcd-61 87g
13702131305 61-0078 Loke Reno I - ABOF 11.18.19 SWZ TZ swcd-21 870
137020005 61-0066 Leven Lk I - ABDF 19.11 .20 TW UX czo-61 87b
07020005 61-0066 Leven Lk I - ABOF 19.11.20 TW UX czo-61 87f
07020005 61-0066 Leven Lk I 011 ABDF 19.11 .20 TW UX czo-61 860
07132131305 009 61-131337 Linka Lk I - BOFG 11 •12 . 14, 16. 18, 19 , 65 TW UX swcd-61 87g
07020005 009 61-01337 Linko Lk I 6000c B 14 T U mdof-151 87h
07021313135 016 61-01313 t.Ainnewaska Lk T 011 BFG 413 •19 . 11 . 65. 18 UVX UVX msof-l-glen 86b
0713213005 016 61-01313 Minnewaska Lk , - BOFG 43.19.11 .20 UW X czo-61 87b
07020005 016 61-13130 Minnewosko Lk , - BFG 43, 19 . 11 . 65, 16 UVX UVX msof-i-glen 87d
137132130135 016 61-13130 Minnewosko Lk I - BOFG 43. 19. 11 . 213 UW X czo-61 87f
0702131305 016 61-0130 Minnewosko Lk T - BFG 11 , 12 . 18, 19 . 41 . 43 TW UX swcd-61 87g
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C~61 CNTYNAME-POPE weT-LAKE ECOREGNaNCHf

tfJC SEG AUXID RCHNAME TI ~T AFECT EFFECT SOURCE USE USE "'" OSN
ACT POT

67626ee5 0" 61-8136 l.4lnnewosleo lie I .11 BorG 40,19,11,20 UW X c10-61 8'.
67626665 61-6111 Pel Icon lie I .11 ABDFG '9,11,65 " UX IllSo'-l-glen 0"
67626665 61-6111 Pel icon lk I - ABDr 19,11.20 TW UX czo-61 87.
67628605 61-6111 Pel Icon lie I - ABDfG 19,11,65 TX UX msof-I-glen 87d
67628665 61-8111 Pel icon lie I - ABDr 19,11.26 TW UX cz0-61 871
8782ee65 61-6111 Pel icon lk I - BOFG 11,18,19,65 TW UX Iwed-61 87,
67026665 61-6111 Pelieonlk I .11 ABO' 20,19,11,46 T' UX eto-61 8"
07020065 61-0078 Reno lk I 37220c BOG 11,12,14.16,19.65.76 T' UX IIIlof- i-glen 871
07020005 61-0078 Reno lk T - BOfG 11 , 14, 16, \8, 19,65,71 ,76 TW UX .wcd-61 87,
67620005 61-0034 Simon lk I - ABDfG 11,14.18,19,7\ , , Iwed-61 87,... 37

CO-51 CNTYNAl.4[cPOPE WBT_STREAM ECOREGN-NCHF

tfJC SEG AUXIO RCHNAME TI AIolNT AFECT EFFECT SOURCE USE USE "'" OSN
ACT POT

07020602 00' I O'G 11,12,1.,16,18,19,71,76,77 T' UY msof-i-gten 871
67626005 00. CHIPPEWA R I O'G 11,12,1.,16,18,19,71,76,77 TW UY "'lof-i-9'en 871
07020ee5 0'0 CHIPPEWA R I O'G 11,12,14,16, lB, 19,71,76,77 TW uy mlof-i-g'en 871
67026005 0" CHIPPEWA R I O'G 11,12,14, 16,1B, 19, 71,76,77 TW UY msof- i -g' en 871
07020005 0" CHIPPEWA R I O'G 11 , 12, '4, 16, '8, 19,71 ,76,77 50 UX ,wcd-61 87,
97920005 022 CHIPPEWA R I - O'G 11 . 12. 14. 16, 18, 19.71 ,76,77 TW U, IIIsof-i-9 Ien 871
97920005 0'2 CHIPPEWA R I - O'G 11,12,14,16,18,19,71,76,77 50 UX swcd-61 871976200e5 007 CHIPPEWA R, E BR I - O'G 1 I , 12, 14, 16. 18, 19,71 ,76,77 50 TY mso'-i-glen 87
67020005 00' CHIPPEWA R t E OR I O'G 11,12,14,16,18,19,71,76,77 50 TY IIlIof-l-glen 871
87828885 00' CHIPPEWA R, E BR J - o'G 11,12, 1.,16.18,lS1,7I, 7e,77 S. UX .wco-el 07167826062 00' PCJt,I,lE DE TERRE R J - O'G 11,12,14,16,18.19,71,76,77 TW UY ""of-I-glen 07
67020002 00' POl.lME DE TERRE R I O'G 11,12,14,16,18,19,71,7&,77 TW UY ",sol-I-g'en 871

No "
CO=62 CNT-¥NAMEzRAMSEY weT_lAKE ECOREGN-NCHf

HUe SEG AUXIO RCHNAME TI AMNT AFECT EFfECT SOURCE USE USE ..., OSN
ACT POT

07010206 62-0602 Bold Eagle lk I 10460e A80 41,43,65 T. UX mdo_co 87,
07010206 62-9692 Bold Eagle lk I 101200e - 63,65,43 XZU - wd-rc ".
07010266 62-0002 Bold Eogle lk I 101200e - 63,e5,~3 xzu - wd-rc .n
,,81eal., u-eeae EIIllly Lk I 1 2C1c .. ., ,43 S T "'do_co ".
07010288 62-0007 Gervois lk I - .OG ., ,43.31 ,32,77 T' UX wd-rw ".
070102e5 62-0075-01 Island lk I 560c - 3' U - wd-re '7.
07010206 62-0075-82 Island Lie I - 32 U - ..d-re ".
0761El206 62-0075-01 1,lond Lk I 560c - 32 U - wd-rc .n
0701620a 62-0675-02 Island lk I - 32 U - wd-rc on
070'020.6 62-0078 Johonl'lo lk I 2000e - 32 XU - wd-rc 87.

~
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By County. Waterbody Type. Nome

C0=62 CNTYNAME=RAMSEY WBT=LAKE ECOREGN=NCHF

HUC SEG AUXlD RCHNAME TI AMNT AFEeT EFFECT . SOURCE USE USE RMO DSN
ACT POT

137131132136 62-131378 Johonna Lk I 2eeac - 32 XU - wd-rc 87k
137010206 62-0076 Jones Lk I 13 - 43 S - wd-rc 87e
07010206 62-0076 Jones Lk I 13ac - 43 S - wd-rc 87k
07010206 62-0057 Josephine Lk I 1180c - 43 XU - wd-rc 87e
07010206 62-0057 Josephine Lk I 1180c - 43 XU - wd-rc 87k
07010206 62-0081 Judy Lk I 16ac ABDG 41.43 S T mdow-co 87c
07010206 62-0072 Korth Lk I 150c - 32,43 S - wd-rc 87e
07010206 62-0072 Karth Lk I 150c - 32.43 S - wd-rc 87k
07010206 62-0044 Longton Lk I 30ac - 43 S - wd-rc 87k
07010206 62-0049-01 Longton Lk I 30ac - 43 S - wd-rc 87e
070102136 62-0049-02 Longton Lk I - 43 S - wd-rc 87e
070102136 62-0058 Little Johanna I 35ac - 43 S - wd-rc 87k
070102136 62-0058 Little Johanna Lk I 350c - 43 S - wd-rc 87e
07010206 62-0007 Lk Gervois I 2340c BOG 41,43.31.32.77 TW UX wd-rwm 87j
07010206 62-0013 Lk Pholen I 1930c 80 41.43.31,32.77 SW UX wd-rwm 87j
13713113206 62-131367 Long Lk I 1780c - 32.43 XZT Z wd-rc 87e
07010206 62-01367 Long Lk I 1780c - 32,43 XZT Z wd-rc 87k
137010206 62-01359 Morsden Lk I 260ac - - S - wd-rc 87e
07010206 62-01359 Marsden Lk I 26eac - - S - wd-rc 87k
1371310206 62-0056 Owasso Lk I 360ac ABO 41.43 WT WU mdo_co 87e
07010206 62-0013 Phalen Lk I - 80 41.43.31,32.77 SW UX wd-rw 87e
07010206 62-0069 Pi ke Lk I 350c - 43 T - wd-rc 87e
07010206 62-0069 Pike Lk I 35ac - 43 T - wd-re 87k
07010206 62-0077 Poplar Lk I 110c - 32.43 S - wd-rc 87e
07010206 62-0077 Poplar Lk I 110c - 32,43 S - wd-re 87k
07010206 62-0036 Priebe Lk I 60c - 43 S - wd-rc 87e
07010206 62-0036 Priebe Lk I 60e - 43 S - wd-rc 87k
07010206 62-0070 Round I 122ac - 32.43 S - wd-rc 87k
07010206 62-013713 Round Lk I 122ac - 32.43 S - wd-rc 87e
1370113206 62-0068 Rush Lk I 360e - - ZS - wd-rc 87e
07010206 62-0068 Rush lk I 360e - - ZS - wd-re 87k
137131132136 13132 62-13083 Si Iver Lk I 69.5ac - 32.43 U - wd-re 87e
07010206 13132 62-131383 SilverLk I 69.5ac - 32,43 U - wd-rc 87k
13701132136 62-131365 Sunfish Lk I 14ac - 41 S - wd-rc 87e
07010206 62-0065 Sunfish lk I 14ac - 41 S - wd-rc 87k
070113206 62-01361 Turtle Lk T 444ac OF 41,43, UX UX mdow-co 87e
07010206 62-131361 Turtle lk I 5e2ac - 32.43 XU - wd-re 87e
1370102136 62-13061 Turtle lk I 5e2ac - 32.43 XU - wd-rc 87k
070113206 62-131371 Volentine Lk I 560e - - S - wd-re 87e
070113206 62-131371 Volentine Lk I 560c - - S - wd-re 87k
0713102136 62-131382 Wabasso Lk I 47ae ABO 41 WT XU mdow-eo 87e

N= 51
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By County, Woterbody Type, Name

Co-63 CNTYNAME_REO lAKE weT_STREAM ECOREGN-RRV

HUC SEC AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE R"" OSH
ACT POT

09020303 '.7 1 F 11,18,14 UX - wd-r I .7h09020303 '.7 1 F 11,18,14 UX - .d-r' .7h09020303 .,7 '0 T • OF 11,18,19 SW SW !wcd-53 .7.09020305 ." CLE"'RW...TER R T 35 OF 11,12,19 TO UX ,wcd-63 .7.09020305 ." CLE"'RW'"TER R T - F 11,12,56,71 TX - .d-r I .7h09020305 .,, CLE"'RW'"TER R T 011 0 " U Z czo-63 •••09020305 .\5 CLE"'RWATER R T F 11,12,56,71 TX - .d-r I .7h09020305 ." HILL R T " OF 11 , 19 SW SW !wcd-63 .7.09020305 ." HI LL R 1 - F 11 , 18 TO - wd-r' .7h89828385 ." LOST R 1 - ACF '1,41.18 TW - .d-r I .7h0982fl3flO ." LOST " T .11 D 11 ,48 T - czo-83 •••09820305 '" LOST RIVER T " OF 11 , 1 9 SW SW !wcd-63 .7.
0902flJe5 21' LOST RIVER T OF 11 , 19 SW SW ,wcd-63 .7.
0902fl305 ••• POPLAR R T 7 OF 11 , 19 SW Vy ,wcd-63 .7.

,09920303 .., REO LAKE R 1 - F 11,18,14 UX - .d-r I .7h
09020303 .., RED LAKE R 1 F 11,18,14 UX - wd-r I .7h
09028303 ••• REO LAKE R 1 011 EC 40, 19,11 1M< X ",sof-i-baud •••09020303 ••• REO L"'KE R T I. OF 11 , 19 TO UX ,wcd-63 .7•
09020303 ••• RED lAKE R 1 F 11,18,14 UX - .d-r I .7h
09020303 .,. RED LAKE R 1 EC 40,19,11 1M< X m,of-l-baud •••09020303 .,. REO L"'KE R T OF 11 , 19 TO UX 'wcd-63 .7.
09020303 .,. RED LAKE R I F

::::~,1'
UX - "o-r I .7h

09020303 ." REO LAKE R T OF TO UX 3wcd-63 .7.
09020303 ." RED LAKE R I F 11,18,14 UX - wd-r I .7h
09020393 ." REO LAKE R I F 11,18,14. UX - .d-r I .7h
fl9021U03 .14 RED lAKE R I F 11,18,14 UX - .d-r I .7h
09020303 .'5 RED LAKE R I F 11.18,1" UX - wd-rl .7h
09020303 .'5 REO LAKE R T .11 0 " U Z c1a-63 •••09020304 .., THIEF R 1 - AF 11 , 18 SW - .O-r I .7h

.... ,.
Co-64 CNTYNAME_REOWOOO weT....OUIFER ECOREGN-WCBP

HUC SEC AUXID RCHNAME TI AMNT ... fECT EHECT SOURCE USE USE R"" OSH
ACT POT

aqf-1120tsn Surficial Aqf T - - ,. - - !wcd-64 ."
....

-
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By County, Woterbody Type, Name

C0=64 CNTYNAME=REDWOOD WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371321313138 64-1313713 Daub Lk T 12eoe DG 11,76 Z - swed-64 87i
1371321313136 64-131358 Redwood Lk I - BHI 913 SW TX ezo-64 87b
1371321313136 64-131358 Redwood Lk I 670e ABCDEFGH 11,19,41,43,76,71 SW UX mdow-4-nu 87b
1371321313136 64-131358 Redwood Lk I 6eoe BDAGF 11 , 16 , 19 , 41 ,43, 77 SWZ - swed-64 87i
1371321313136 64-131358 Redwood Lk I - ADF 11,16,19 SW UX mpeo-4 87i
1371321313136 64-131358 Redwood Lk I a II BDH 913 SW TX ezo-64 860
1371321313138 64-131344 Wi II ow Lk I 1620e ABCDEFGH 11 ,19,76,71 SW SW mdow-4-nu 87b

N= 7

C0=64 CNTYNAME=REDWooD WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1371321313138 eel COTTONWOOD R I ABCDEFGH 11,19,41,43,76,71 TVW UVX mdow-4-nu 87b
1371321313138 13133 COTTONWOOD R I ABCDEFGH 11,19,41,43,76,71 TVW UVX mdo_4-nu 87b
1371321313138 13135 COTTONWOOD R I ABCDEFGH 11,19,41,43,76,71 TVW UVX mdow-4-nu 87b
1371321313138 13136 COTTONWOOD R I HI 11,16,913 SW YW ezo-64 87b
1371321313138 13136 COTTONWOOD R I ABCDEFGH 11,19,41,43,76,71 TVW UVX mdow-4-nu 87b
1371321313138 13136 COTTONWOOD R I DH 11,18,913 SW YW ezo-64 860
1371321313138 13137 COTTONWOOD R I HI 11 ,16,913 SW YW ezo-64 87b
1371321313138 13137 COTTONWOOD R I ABCDEFGH 11,19,41,43,76,71 TVW UVX mdo_4-nu 87b
1371321313138 1307 COTTONWOOD R I CDF 11,14,19,51,43,77,76 TZ - swed-64 87i
07021313138 13137 COTTONWOOD R I DH 11,18,90 SW YW ezo-64 860
071320008 13138 COTTONWOOD R I 150mi ABCDEFGH 11,19,41,43,76,71 TVW UVX mdow-4-nu 87b
07021313138 13138 COTTONWOOD R I CDF 11 ,14,19,51 ,43,77 ,76 TZ - swed-64 87i
1371321313138 13138 COTTONWOOD R I DH 11,18,913 SW YW ezo-64 860
07021313138 0139 COTTONWOOD R I - HI 11,16,913 SW YW ezo-64 87b
137132013138 13139 COTTONWOOD R I 65mi CDF 11 ,14,19,51,43,77,76 TZ - swed-64 87i
1371321313138 13139 COTTONWOOD R I a I I DH 11 ,18,913 SW YW ezo-64 860
1371321313138 1316 DRY CR I CDF 11 ,14,19,51 ,43,77 , 76 TZ - swed-64 87i
1371321313138 1313 DUTCH CHARLI E CR I CDF 11,14,19,51,43,77,76 TZ - swed-64 87i
13713200138 1314 DUTCH CHARLI E CR I CDF 11 ,14,19,51 ,43,77 ,76 TZ - swed-64 87i
1371321313138 1315 HIGHWATER CR I CDF 11,14,19,51,43,77,76 TZ - swed-64 87i
1371321313134 13131 MINNESOTA R I - HI 11 ,16,913 TW TW c70-64 87b
1371321313134 eel MINNESOTA R I CDFG 11,74,77 TZ - swed-64 87i
1371321313134 13135 MINNESOTA R I HI 11 ,16,913 TW TW ezo-64 87b
1370201304 005 MINNESOTA R I CDFG 11,74,77 TZ - swed-64 87i
1371321313134 13135 MINNESOTA R T a II DH 11,18,90 TW TW ezo-64 860
070200134 13136 MINNESOTA R I HI 11 ,16,913 TW TW czo-64 87b
1371321313134 13136 MINNESOTA R I CDFG 11,74,77 TZ - swed-64 87 i
1371321313134 13136 MINNESOTA R T DH 11,18,913 TW TW ezo-64 860
071321313134 13138 MINNESOTA R I HI 11,16,913 TW TW czo-64 87b
1371321313134 13138 MINNESOTA R I 42mi CDFG 11,74,77 TZ - swed-64 87i
1371321313134 13138 MINNESOTA R T DH 11,18,913 TW TW ezo-64 860
137132131304 13113 MINNESOTA R I HI 11,16,913 TW TW czo-64 87b
1371321313134 13113 MINNESOTA R T a I I DH 11 ,18,913 TW TW czo-54 860
1371321313137 018 MINNESOTA R I - HI 11,16,90 TW TW czo-64 87b
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By County, Woterbody Type, Nome

Co-64 CNTYNAME=REOWOOO WST=STREAM ECOREGN=WCSP

HUC SED AUXTO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ."" OS.
ACT PDT

07020007 .'8 MINNESOTA R I 42mi COFG 11,74,77 TZ - !lwed-64 67i
07020007 ." MINNESOTA R I HI 11,16,90 rw rw ezo-64 87'
07020007 ." MINNESOTA R I COFG 11,74,77 TZ - !I.ed-64 87i
07020007 .ZI MINNESOTA R I HI 11,16,90 T. rw ezo-64 87'
07020007 ." MINNESOTA R I COFG 11,74,77 TZ - !I.ed-64 87i
07020008 ." PLUM CR I CD' 11 , 14, 19,51 ,43, 77 . 75 TZ - !lwed-54 87\
07020006 ••2 RAMSEY CR I - HI 11,15,90 "" yow ezo-64 87'
07020006 ••2 RAMSEY CR I 30mi ABCOEFGH 11,19,41,43,71.76 VYT UVY mdo.-4-nu 87'
97029006 ••2 RAMSEY CR I 25mi COFG 11,19.72.77,76 V - !lwed-64 87.
07020006 ••2 RAMSEY CR T oil DH 11,18,90 "" yow ezo-64 860
07020006 .., REDWOOD R I - HI 11,16,90 SW yow ezo-64 870
07020006 .., REDWOOD R I ABCOEFGH 11,19,41,43.76,71 SW UX mdo.-4-nu 87'
07020006 .., REDWOOD R I 40mi COEFG 11, , 6,19,63.66,71 ,72,77,76 SZ - !I.ed-64 87i
07020096 .., REDWOOD R I HI 11,16,90 SW yow ezo-64 87'
07029006 .., REDWOOD R I ABCDEFGH 11,19,41,43,76,71 5' UX mdo_4-nu 87'
07020906 .., REDWOOD R I CDEFG 11,16,19,63,66,71,72,77,76 52 - !lwed-64 87i
97020006 ••• REDWOOD R I HI 11,16,90 SW yow eZQ-64 87'
07020006 ••• REDWOOD R I semi ABCDEFGH 11,19,41,43.76,71 5' UX mdo_4-nu 87'
07020006 ••• REDWOOO R I COEFG 11,16,19,63,66,71,72,77,76 SZ - !I.ed-64 87 i

No 53

Co-65 CNTYNAME=RENVILLE WBT_LAKE ECORECN:WCBP

HUC SED AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE ."" OS.
ACT POT

07010205 55--0005 Alley Lk I - ABDF 11,16,19 TW U Illpco-4 a7i
07010205 65-0006 AII;8 Lk I 5100e ABCDEFCH 11,19,65,76.71 UW UX mdO_4-nu 67'
07010205 65-0006 All ie Lk I 5100e ABOEFCH 11,18,19,65 SW UX !I.ed-65 871
0702000.. 65-0108 Beckendorl Lk T 5' ABDEFCH - - - !lwcd-65 87.
07010205 65-0013 Boon Lk I 8570e ABDEFGH 11,18,19 Z Z !lwcd-65 871
07010205 65-0010 Hod9son Lk I 1550e ABDEFGH 11 , 19 Z Z !I.ed-55 871
07020004 65-0100 Long Lk T ." ABOEFGH - - - s.ed-65 87.

11-? Mud Lk I - ABDEFGH 11,18,19 2 2 swed-65 871
07010205 65-0012 Phore Lk I 1370c ABDEF'GH 11 , 19 Z Z swed-65 871

07010205 65-0002 Preston Lk I 6780e ABCDEF'GH 11,19,65,76,71 UW UX Illdow-4-nu 87'
07010205 65-0002 Preston Lk I 6780e ABDEFGH 11,18,19,65 SW UX s.ed-55 871

07020007 65-0028 Round Lk I 14Soe ABDEF'GH 11 , 19 Z Z s.ed-65 871

07020004 65-0124 Unknown T - ABOEFGH - - - !lwed-65 87.

No "

.-
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C0=65 CNTYNAME=RENVILLE WBT=STREAM ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

e7e2eee7 x2e Birch Cooley Cr T - DEFGH 11,18,19 Z Z swcd-65 87f
e7e2ee04 e02 BEAVER CR T - DEFGH 11 , 18 , 19 , 63 Z Z swcd-65 87f
e7e2eee4 ee4 BEAVER CR, W FK T DEFGH 11 , 18, 19 , 63 Z Z swcd-65 87f
e7e2eee4 le3 BEAVER CREEK ~CD 63~ T DEFGH 11 , 18 , 19 , 63 Z Z swcd-65 87f
07e2eee4 2e3 BEAVER CREEK CD 63 T DEFGH 11 , 18, 19 , 63 Z Z swcd-65 87f
e7ele2e5 007 BUFFALO CR T DEFGH - - - swcd-65 87e
e7ele2e5 ee8 BUFFALO CR T - DEFGH - - - swcd-65 87e
? ? Cd 350 T a I I I 8e YZ YZ czo-65 860
e7e2eee4 e13 CHETOMBA CR T 12 DEFGH - - - swcd-65 87e
07e2eee7 e17 FORT RIDGLEY CR T - DEFGH - - - swcd-65 87e
e7e2eee4 e12 HAWK CR I ABCDEFGH 11,19,41,43,71,76 YT UY mdow-4-nu 87b
07e2ee04 012 HAWK CR T - DEFGH 11,18,19 Z Z swcd-65 87f
e7e2eee4 e14 HAWK CR I 50mi ABCDEFGH 11 , 19 , 41 .43, 71 , 76 YT UY mdow-4-nu 87b
e7e2ee04 e14 HAWK CR T DEFGH 11,18,19 Z Z swcd-65 87f
? ? Jd 15 T a I I GH 18 YZ YZ czo-65 860
e7e2ee07 e14 LITTLE ROCK CR T - DEFGH - - - swcd-65 87e
e7e2eee4 xe6 Middle Cr T - DEFGH 11,18,19 Z Z swcd-65 87f
e7e2eee4 e01 MINNESOTA R I DEFGH 66, 11 ,18,19,62 TW UZ swcd-65 87f
07020004 e05 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
070200e4 ee5 MINNESOTA R I DEFGH 66, 11 , 18 , 19 , 62 TW UZ 5wcd-65 87f
e702e0e4 e06 MINNESOTA R I DEFGH 66,11 ,18,19,62 TW UZ swcd-65 87f
e7e20ee4 ee8 MINNESOTA R I ABCDEFGH 11,19,41 ,43,76,71 TW UX mdow-4-nu 87b
07e2eee4 008 MINNESOTA R I DEFGH 66, 11 , 18, 19 , 62 TW UZ swcd-65 87f
e7e20004 01e MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
07e2eee4 e10 MINNESOTA R I DEFGH 66,11 ,18,19,62 TW UZ swcd-65 87f
e7020ee4 011 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
e7e2eee4 ell MINNESOTA R I - DEFGH 66, 11 , 18, 19 , 62 TW UZ swcd-65 87f
e702ee04 015 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
0702e0e4 e16 MINNESOTA R I 115m i ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
e702e007 0el MINNESOTA R I 115mi ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
e7020007 010 MINNESOTA R I ABCDEFGH 11 , 19,41 ,43,76,71 T1M UX mdow-4-nu 87b
070200e7 ell MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
07020e07 013 MINNESOTA R I A8CDEFGH 11,19,41,43,76,71 T1M UX mdow-4-nu 87b
07020007 015 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdo_4-nu 87b
07e2e007 016 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
e702e007 018 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
07020007 018 MINNESOTA R I DEFGH 66,11 ,18,19,62 TW UZ swcd-65 87f
e702e007 019 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 TW UX mdow-4-nu 87b
e7020007 019 MINNESOTA R I DEFGH 66,11 ,18, 19,62 TW UZ swcd-65 87f
070200e7 021 MINNESOTA R I ABCDEFGH 11,19,41,43,76,71 T1M UX mdow-4-nu 87b
e7e2ee07 e21 MINNESOTA R I - DEFGH 66, 11 , 18 , 19.62 TW UZ swcd-65 87f
e7e2e004 x06 SmithCr T - DEFGH 11 ,18,19 Z Z swcd-65 87f
e7e2e0e4 ee9 SACRED HEART CR T - DEFGH 11 ,18.19 Z Z swcd-65 87f
e702eee7 x18 Three Mi Ie Cr T - DEFGH - - - swcd-65 87e
0702eee4 007 TIMMS CR T - DEFGH 11,18,19 Z Z swcd-65 87f

N= 45
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By County, Woterbody Type, NOllie

C0=65 CNTYNAM£zR£NVILl£ weT-WETLAND ECOREGN-WCBP

HUC SEC AUXID RCHN1<ME TI AUNT AFECT EFFECT SOURCE USE USE """ OSN
ACT POT

65--000.w Unknown T - AeDEFGH - - - Iwed-65 .7,65-0117w Unknown T - .t.BDEF'GH - - - Iwed-65 .7,65-0129w Unknown T - AaDEFGH - - - Iwed-65 .7,65-0082w Unkno....n T - ABDEFGH - - - l ....ed-65 .7,65-0129.... Unknown T - ABDEFGH - - - l ..ed-65 .7.65-01 ...... Unkno....n T - ABDEFGH - - - l ..ed-65 .7.

No •
C0=-66 CNTYNAME-RICE weT_LAKE ECOREGN_NCHF

HUC SEC AUXID RCHNAME TI AM\IIT AFECT EFFECT SOURCE USE USE R"" O'N
ACT POT

071"0002 .IS 66-0008 Connan Lk I - .0' 19,11,65 T U 1II10f-4-..0Ie .'b070.0002 ... 66-0008 Connon Lk I 14760e ABOF 11,19,80 TW UX IIldo_5-roch .7,070.0002 B,. 66-0008 Connon Lk I ,.76ae BCOEF 11 , t., 19,"1 ,.3,65,72,76 T. UX 1II10..-5-owo t .7,07040002 BIS 66-0008 Cannon lie T ,.760c BC' 11,16,19 U U l ..ed-66 .7,07040002 BIS 66-0008 Cannon Lk - - BD' 19,11,65 T U IIllof-4-....ote .7h070.0002 BIS 66-0008 Connon Lk T - BO 14 UX - IIIdof-5.S .7h070.0002 BIS 66-0008 Connon Lk I ." ABCDFG .0,19,11,50,65.18,30 T U ezo-66 •••070.0002 66-0052 Cedar Lk T 927oc BC 11,19,65 TW UX IIIdo..-5-roch B7,
070.0002 66-0052 Cedar Lk T 9270e BC' 11,16,19 U U swcd-66 .7,070.06e2 66-0052 Cedar Lk I ." ABCDFG 11,19,18,65,40.30 - - eza-66 •••07040002 66-0027 Ci rele Lk T - AB' 19, 11 U U IIII0f-4-wote .'b070.0002 66-0027 Ci reI. lk - - AB' 19,11 U U 1II10f-4-wote .7'070.0002 66-0027 Ci rele Lk T 9760e BO' 11,16,19 U U swed-66 .7,07040002 66-0027 Ci rcle Lk T - B 11 U - IIIdof-545 B7h070.0002 66-0027 Circle lk I ." ABCDFG 11,19,65,18.40,30 , U ezo-66 •••07640002 66-00" Dudley lk T - B 19, 11 U U ,uof-4-wote •••07046062 66-061. Dudley Lk - - B 19,11 , U U 1II10f-4-wote .7'07646062 66-061. Dudley lk I ." AoeO 19,11,65,18,36 T U ezo-66 •••676.6062 66-0629 FOil Lk I - B 19, 11 T U IIII0f-4-wote •••07046002 66-0029 Fall Lk - - B 19,11 T U IIIsof-4-wote .7'07040062 66-0029 Fall Lk T 330oc BCD 11,16.19 U U l ....ed-66 .7,
070"0602 66-0029 Fox Lk I ." ABCDFG 11,19,65,18,46,30 T U ezo-66 •••670.6002 66-0638 F'r.neh LIe T - B 19,1',65,40 U U 1II101-4_ote B'b07040002 66-0638 French lk I 8.20e ABCF 11,18,19,65 UW UX IIIdo_5-roeh .7,
07640002 66-0038 French Lk - - B 19,11,65 U U 1II10'-4-wote .7'67040002 66-0038 French Lk T 8420c CE ",16,19 U U swed-66 .7,
07040002 66-0038 French Lk T - Be

"
UX - IIIdof-545 07h

07040002 66-0038 French Lk I ." ABCDF'G 11,19,65,18,40,30 T U c1:0-66 •••070.0002 B17 66-00.7 Hunt lk I - B' 19,65,40 T U Illlof-4-wote •••07040002 B17 66-0U7 Hunt lk - - " 19,11,65 T U Illlof-.-wote .7'07640002 B17 66-00.7 Hunt Lk T 1900e BC 11,16,19 U U Iwcd-66 .7,
97046002 B17 66-00.7 Hunt Lk I ." ABCDF'G 11,19,18,65,40,30 - - czo-66 •••07040002 66-0015 Kelly T - B 19, 11 U U I1lI0f-4-..ote BOb070.0002 66-0015 Kelly lk - - B 19, 11 U U Illlof-4-..ote .7d
07040002 66-0015 Kelly lk I ." ABeD 19,11,65,\8.30 T U c1:0-66 •••
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C0=66 CNTYNAME=RICE WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07040002 66-0044 Lower Sokotoh T - BDF 19,11,65 S S msof-4-wote 86b
07040002 66-0044 Lower Sokotoh Lk - - 80F 19,11,65 S S msof-4-wote 87h

66-0095 Lyman Lk I - 80EFG 19,11,30 SW UX msof-5-lc 86b
07040002 66-0039 Mozosko Lk T - 8 19 , 11 , 65 , 40 U U msof-4-wote 86b
07040002 66-0039 Mozosko Lk I 6870c 8C 11 ,19,65 TW UX mdow-5-roch 87c
071341313132 66-131339 Mozoeka Lk - - B 19,11,65 U U msof-4-wate 87d
07040002 66-0039 Mozosko Lk T 6870c 8C 11,16,19 U U swcd-66 879
07040002 66-0039 Mozosko Lk I a I I A8COFG 11,19,65,18,40,30 T U czo-66 860
07040002 66-0048 Rice Lk I - 80 19,11 S T msof-4-wote 86b
07040002 66-0048 Rice Lk - - 80 19,11 S T msof-4-wote 87d
07040002 66-0018 Roberd9 Lk I 6540c 8 11,19,65 TW UX mdow-5-roch 87c
07040002 66-0018 Roberds Lk T - A8FG 19, 11 , 65, 18 , 40 U U msof-4-wote 8fib
07040002 66-0018 Roberds Lk - - A8FG 19,11,65 U U msof-4-wote 87d
07040002 66-0018 Roberds Lk T 6540c 8COF 11,16,19 U U swcd-66 879
07040002 66-0018 Roberds Lk T - 8C 16 UX - mdof-545 87h
07040002 66-0018 Roberds Lk I a I I A8COFG 19 , 11 , 65, 18 , 30 , 40 T U czo-66 860
07040002 66-0055 Shields Lk T - B 19,11,65,40 U U msof-4-wote 86b
07040002 66-0055 Shields Lk - - 8 19,11 ,65 U U msof-4-wote 87d
07040002 66-0055 Shields Lk T 8770c 8CF 11,16,19 U U swcd-66 879
07040002 66-0055 Shields Lk I a I I A8COFG 11 , 19 , 18 , 65 , 40 , 30 - - czo-66 860
071340002 66-0032 Union I - ABF 19,11 S T mllof-4-wote 86b
07134131302 66-131332 Union Lk - - A8F 19,11 S T msof-4-wote 87d
071340002 66-0032 Union Lk T 4980c 8COF 11,16,19 S U swcd-66 879
07040002 66-0032 Union Lk I a I I A8COFG 11 , 19 , 65 , 18 , 40 , 30 S T czo-66 860
07040002 66-0010 We I Is Lk T - 80F 19, 11 S S msof-4-wote 86b
07040002 66-0010 We I Is Lk I 6340c 8COEF 11 ,19,43 SW - msow-5-owot 87c
07040002 66-0010 We I Is Lk - - 80F 19,11 S S msof-4-wote 87h

N= 62

C0=66 CNTYNAME=RICE WBT=STREAM ECOREGN=NCHF

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

137041313132 1315 I A8COFG 413,19,11,513,65,18,313 SW UX czo-66 860
1371341313132 1316 I BCOEFG 11,19,43,41,65,73,74 TW U mso_5-owot 87c
137134013132 016 I ABCOFG 413,19,11,50,65,18,313 SW UX czo-56 860
0713413002 1314 CANNON L ~CANNON R~ T OEFG 11,18,19 U U msof-4-wote 86b
137040002 014 CANNON L CANNON R I 80EFGI 11 , 18 , 19 , 80 TVWZ UVXZ msof-5-lc 86b
137134131302 001 CANNON R I BOEFGI 11 , 18 , 19 , 80 TVWZ UVXZ msof-5-lc 86b
07040002 002 CANNON R I 80EFGI 11 , 18 , 19 , 80 TVWZ UVXZ msof-5-lc 86b
13704131302 004 CANNON R I BDEFGI 11 , 18 , 19 , 80 TVWZ UVXZ msof-5-lc 86b
07040002 005 CANNON R I 80EFGI 11 , 18, 19, 80 TVWZ UVXZ msof-5-lc 86b
07040002 006 CANNON R T OEFG 11,18,19 U U msof-4-wote 86b
07040002 006 CANNON R I 8DEFGI 11,18,19,80 TVWZ UVXZ msof-5-lc 86b
07040002 008 CANNON R T DEFG 11,18,19 U U msof-4-wote 86b
07040002 008 CANNON R I 8DEFGI 11 , 18. 19 , 80 rVWz U\fXZ msof-5-lc 86b
07040002 008 CANNON R I 8CDEFG 11,19,43,41,65,73,74 TW U msow-5-owat 87c
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"By County, Wolerbody Type. No~e

C~66 CNTYNAME_RICE weT_STREAM EQOREGN-NCHf

HUC SEC AUXID RCHNAME TI AMNT AFECT EffECT SOVRCE USE USE ..., OS.
AC' PO,

07040002 000 CANNON R I ABeDfG 40.19.11.50.65,18.30 SW UX clo-66 .'0
07040002 010 CANNON R T OEFG 11,18.19 U U ItI$Of-4_ote •••07040002 010 CANNON • I - BOErGI 11,18.19.88 TVOZ WXZ ~sol-5-le •••07040002 010 CANf'.K>N R I BCOEfG 11,19.43.41.65.7J,H TW U "'lo_5-owot .7,
07040082 010 CANNON • I ABeOFG 40.19,11.50.65.18,30 SW UX clo-66 .'0
07040002 .'2 CANNON R T OEfG 11.US,19 U U $$of-4-wote •••07040002 012 CANNON R I BOErGI 11.18.19,80 'VOZ UVXZ 1II10'-5-lc •••07040002 012 CANNON R I BCOErG 11,19.43.4'.65.73.74 ,. U mlo_5-owot .7,
O7040002 012 CANNON R I ABCOFG 48,19.11.50.65,18.30 S' UX clo-66 .'0
07040002 013 CANNON R T DEfG 11.18.19 U U ~$O'-4-wote •••07040ee2 013 CANNON R I BDEfGI 11.18.19.80 TVOI UVXZ lIl$ol-5--lc •••07040002 013 CANNON R I BCOEfG 11.19,43,41,65.73, H T. U "'so_5-owot .7,
07040002 013 CANNON R I ABCOFG 40.19,11,50,65,18,38 S' UX ezo-66 .'0
07040802 017 CANNON R , - DEfG 11,18,19 U U m$of-4-wole .6'
07040002 017 CANNON R I BOErGI 11.18,19,80 'VOl UVXZ "'$of-5--lc •••070400e2 017 CANNON R I 110mi BCDEfG 11,19,43,41.65,73. H T' U "'$ow-5-owot ""07040002 017 CANNON R 1 oil ABCOfG 40,19.11,50.65.18,30 SW UX czo-66 860
07040002 020 CRANE CR T • DEFG 11,1"',71,76,77 T , "1$0'-5-1 c ."
07040002 00. HEATH CR T 5 DEfG 11,14,76.77 SZ SZ "'.of-5-te ."
07040002 031 MAPLE CR , 15 COEfG 11,14,62,71,73.76,77 Sl SZ 1Il.01-5-le .7h
070"'0002 01. STRAIGHT R I - BOEfGI 11,18.19,80 'VOZ UVXZ ",sof-5-le •••
07040002 01. STRAIGHT R 1 CDEfG 71,73,77,'1,'9 .... '.43,18 S' U ~.0_5-owot .7,
07040002 01. STRAIGHT R I oil ABCDFG 40,19,11,50,65,18.30 S' UX eta-66 .'0
07040002 01' STRAIGHT R I ABCOfG 40.19,11,50,65,18,30 SW UX eto-66 .'0
070...ee02 021 STRAIGHT R I COEFG 71 .73,77 , 11 , 19,41 .43, 18 S' U "'.o_5-owol .7,
O70"'0002 022 STRAIGHT R I CDEFG 71 ,73,77 , 11 , 19 ,41 ,43, 18 S' U "'80_5-owol .7,
07040OO2 0" STRAIGHT R I 45mi CDErG 71 ,73,77 , 1 1 , 19, 41 ,43. 18 S' U ",.0_5-owol .7,
07040002 02. STRAIGHT R I - BOErGI 11,18,19,80 'V02 wx2 ~.of-5-te •••
87U0002 0'0 TURTLE CR , 17 OEfG 11.1 •. 71.76,77 TWZ TWZ "'lof-5-te .7h
07040002 0" WOLf CR , , DUG 11,14,76,77 SZ SZ IIIso'-5-le .7h
No ..

CD-57 CNTYNAME-ROCK weT_STREAM ECORECN-NGP

Hue SEC AUXIO RC......E TI AMNT AFECT EFFECT SOVRCE USE USE ..., OS.
ACT PO'

10170204 0" 'C T • EC 71 y y $wed-67 .7,
10170204 ,25 Ash Cr , • EC 71 y y $wed-67 .7,
101702O3 020 BEAVER CR T 25 EC ., y y .wed-67 .7,
10170203 021 BEAVER CR , EC 43 y y Iwed-67 .7,
10170203 022 BEAVER CR , EC 43 y y Iwed-57 .7,
10170203 02' BEAVER CR T EC 43 y y .wed-67 .7,
10170204 02. CHAMPEPAOAN CR T 5 EC 71 y y Iwed-57 .7,
? ? Dey i 1 Run T • EC 71 y Y Iwed-57 .7,
10170204 0" ELK CR T 10 EC 71 y y .wed-67 .7,
1017020'" 020 KANARANZI CR T EC 71 y y $wed-67 .7,
1017020'" 022 KANARANZI CR , • EC 71 y y ,wed-67 .7,
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C0=67 CNTYNAME=ROCK WBT=STREAM ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1e17e2e4 x38 Mud Cr T le EC 71,43 Y Y swed-67 87e
101702e4 025 ROCK R T 30 EC 11 , 18, 19 , 43 Y Y swed-67 87e
10170204 027 ROCK R T EC 11,18,19,43 Y Y IIIwed-67 87e
10170204 029 ROCK R T EC 11,18,19,43 y y l!Iwed-67 87e
10170204 1331 ROCK R T EC 11 , 18. 19 , 43 Y Y swed-67 87e
101702134 1332 ROCK R T EC 11 , 18, 19 , 43 Y Y swed-67 87e
10170204 033 ROCK R T EC 11 , 18 , 19 , 43 Y y swed-67 87e
10170204 135 ROCK RIVER T EC 11 , 18 , 19 , 43 Y Y swed-67 87e
113170204 235 ROCK RIVER T EC 11 , 18 , 19 , 43 Y Y swed-67 87e
10170204 335 ROCK RIVER T EC 11 , 18, 19 , 43 Y Y swed-67 87e
? ? Springwater Cr T 6 EC - Y Y swed-67 87e
10170203 1331 SP LI T ROCK CR T 4 EC - Y Y swed-67 87e

N= 23

C0=68 CNTYNAME=ROSEAU WBT=LAKE ECOREGN=NMW

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

139031313139 1314 39-1313132 Lk Of The Woods T - E 19,56 UW - sYled-68 87e
68-13021 SHanks Lk T 6eac ADEG 11,18,19,71 Z Z msow-l-kar I 87b

N= 2

C0=68 CNTYNAME=ROSEAU WBT=STREAM ECOREGN=NMW

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

13ge2e314 202 BADGER CREEK T ED 11,14,19,71 SW - swcd-68 87e
13913213314 1132 DT TO ROSEAU RIVER T - ED 11,14,19,71 SW - swed-68 87e
e913213314 0136 HAY CR T ED 11,14,19,71 SW - swcd-68 87e
139020312 1134 LATERAL 2 OF STATE DT 95 T ED 11 ,14,19 S - swed-68 87e
1391320314 0e2 ROSEAU R I - ACDEFG 11 ,18,19,65.71 ,77 T UW msow-l-ka r I 87b
0902e314 002 ROSEAU R T ED 11,14,19,71 SW - swcd-68 87e
09020314 13133 ROSEAU R T ED 11,14,19,71 SW - swcd-68 87e
09020314 0135 ROSEAU R T ED 11,14,19,71 SW - swed-68 87e
13913213314 13134 ROSEAU R, S FK T ED 11,14,19.71 SW - swed-68 87e
13913213312 0134 TWO RIVERS, S BR T - ED 11,14,19 S - swcd-68 87e
13ge3ee139 e138 WARROAD R T - ED 11,14,19 SW - swcd-68 87e
139133013139 13113 WARROAD R, E BR T ED 11 ,14,19 SW - swcd-68 87e
139030009 ee9 WARROAD R, 'II BR T ED 11.14,19 SW - swed-68 8le

N= 13



-
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C0=69 CNTYNAME=ST LOUIS WBT=LAKE ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

1391331313133 1329 69-13617 Sandpoint Lk - 56813 E 913 U UX msof-2-i f 87i
1391331313132 69-137313 Sandy Lk I - E 57 Z - msow-2-virg 87e
134131132131 69-13662 S i I ver Lk T - FU 41.43 TW TX msow-2-virg 87e
134131132131 69-13662 Silver Lk T 1.5mi BCF 43 TW TX swed-69n 87g
134131132131 69-13651 St Mary'S Lk T 3mi B 65 TW TW swed-69n 87g
134131132131 69-13651 St Marys I - H 19 T - mdof-234 87b
1391331313132 ell 69-13378 Vermillion Lk T 25mi B 43.65 TX TX swed-69n 87g
134131132131 69-13663 Vi rginia Lk T lmi BCF 43 T T swed-69n 87g

N= 48

C0=69 CNTYNAME=ST LOUIS WBT=STREAM ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

139133131301 x35 Beart rap Cr I 1m i CE 63 V - mdof-211 87i
04010201 1413 BARBER CK ~E SWAN R~ I - BCF 65 S T msof-2-gr 86b
134131132131 2413 BARBER CK E SWAN R I BCF 65 S T msof-2-gr 86b
1391331313134 13132 BLACK R I I 913.51.57 YW Y mdow-2-gr 87e
1391331313134 13134 BLACK R I I 913.51.57 YW " mdow-2-gr 87e
139031313134 13135 BLACK R I I 90.51.57 YW ( mdow-2-g r 87e
1391331313134 13136 BLACK R I - I 913.51.57 YW Y mdow-2-gr 87e
134131132131 13413 E SWAN R T - BCF 65 S T msof-2-gr 87g
134131132131 1342 FLOODWOOD R I lemi FC 14.16.77 T U swed-69s 87e
134131132131 1342 FLOODWOOD R I - ACDFG 16.18.19 UX VZ mdof-213 87h
? ? Kingsbury Cr T 5mi FG 41,43.32 S U swed-69s 87e
? ? Kinney Cr T - FG 51 SW SW msof-2-gr 87g
04131132131 x38 Kinney Cr T - FG 313.513 T T msof-2-gr 86b
0401131132 1312 KNIFE R T 5mi F 23.76,77.913 T U swed-69s 87e
134131131132 1315 LESTER R T 2mi C 41.43 T U mdow-eo 87e
134131132131 xe3 MillerCr T 4mi DG 41.43.32.77 S U swed-69s 87e
1391331313132 1319 SAND R I - I 913.51.57 Y Y mdow-2-gr 87e
134010201 003 ST LOUIS R T BCDEFG 41.43.64.77.813.913 T V swed-6ge 87e
134010201 006 5T LOUIS R T 18ml BCDEFG 41.43,64.77,60.90 T V swed-69s 87e
134131132131 13139 ST LOUIS R I F 77 T V swed-69s 87e
134131132131 ell ST LOUIS R I F 77 T V swed-69s 87e
134131132131 ell ST LOUIS R T - F 21 U U mdof-214 87h
134131132131 ell ST LOUIS R I 3emi CE 63 U - mdof-211 87i
134131132131 ell ST LOUIS R T E 64,66 T U mdof-252 87i
134131132131 1313 ST LOUIS R I F 77 T V swed-69s 87e
134131132131 1313 ST LOUIS R T F 21 U U mdof-214 87h
134131132131 013 ST LOUIS R T E 64.66 T U mdof-252 87i
13413113201 1314 ST LOUIS R I F 77 T V swed-69s 87e
134131132131 1314 ST LOUIS R T F 21 U U mdof-214 87h
04131132131 1316 ST LOUIS R I F 77 T V swed-69s 87e
134131132131 1316 ST LOUIS R T F 21 U U mdof-214 87h
134131132131 1317 ST LOUIS R I F 77 T V swed-69s 87e
0401132131 017 ST LOUIS R T F 21 U U mdof-214 87h
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C0=69 CNTYNAME=ST lOUIS WBT_STREAM ECOREGN-Nlf

H\JC S'C AUXIO RCHNAM[ Tt .......,T AfECT EFFECT SOORC' US, US, F!MO OS.
ACT POT

e.010201 017 ST lOUIS R T , 64.66 T U "daf-252 87i040'0201 0'. ST lOUIS R I , 77 T V swcd-69s .7.040'0201 0'. ST lOUIS R T , 2' U U mdof-214 .7h04010201 0'. ST lOUIS R T , 64.66 T U mdaf-252 87i04010201 0" ST lOUIS R I Semi , 77 T V swcd-69s .7.0401020' ." ST lOUIS R T ,
" U U mdof-214 .7h0401020' 0" ST lOUIS R T , 64,66 T U mdof-252 87;0401020' 02. ST lOUIS R I , 77 T V swcd-69s .7.040'020' 02. ST lOUIS R T ,
" U U mdof-214 .7h040'0201 02. ST lOUIS R T , 64,66 T U mdof-252 87i040'020' OJO ST lOUIS R I , 77 T V swcd-69s .7.040'0201 OJO ST lOUIS R T , 2' U U mdof-2'4 07h040'020' OJO ST lOUIS R T , 64,66 T U Illdaf-252 87i,

04"0201 0" Sf LOUIS R I , 77 T V .wcd-611. 87.040'0201 0" ST lOUIS R T ,
" U U mdor-214 .7h04010201 ." ST lOUIS R T , 64,66 T U mdof-252 .7104010201 OJ> ST lOUIS R I , 77 T V ,wcd-69! .7.040'0201 OJ> ST lOUIS R T ,
" U U mdof-214 .7h040'0201 OJ> ST lOUIS R T , 64,66 T U mdof-252 87i04010201 OJJ ST lOUIS R I , 77 T V swcd-69s 87.04010201 ." ST lOUIS R T 10mi , 64,66 T U mdof-252 8710401020' 0'. SWAN R T 8C' 55 S T msol-2-9 r 87.

No 55

Co.70 CNTYNAME-SCOTT WBT-LAKE ECOREGN-NCHF

HUG S'C AUXID RCHNAM[ Tt AMNT AfECT EFFECT SOORC' US, US, F!MO OS.
ACT POT

07020012 70-0065 Buck Lk T - OHe 32,43 V Y swcd-70 .7.07020012 7e-0065 Buck lk T 810c OHe 32.43 Y Y swcd-70 87 j07020012 7e-e091 Cedar lk T 823ac A8F'G 11, 19 U - mdow-6-sp 87.
010200'2 7e-0091 Cedor lk T 74. A8 43.65 TX TX swcd-70 .7.070200'2 7e-0091 Cedar Lk T 749ac '8 43.65 TX TX swcd-70 87,
070200'2 70-0139 Clorks lk I '" "BEFG 11.16.19 2 - mso_6-shak .7.
07020012 7e-0061 Crystol Lk T 1060c • 11,32,19 , 2 wd-plsl .7.
07020012 70-0061 Crystol Lk T 1060c: • ",32.19 2 , wd-plsl .7k
07020012 70-0052 Cynthia Lk T '.5 ABEFG 11,16.19 , - msow-6-It1ok .7.
07020012 70-0069 Fisl'! Lk T 175 '8 " '" UX swcd-70 .7.
07020012 70-0069 Fi sn Lk I 4340c 8 11,14,18,32,19 UW UX' wd-pl,l 87.
87020012 70-8869 Fi 11'1 Lk T 1750C: A8 " '" UX swcd-70 a7j
07820812 70-0069 Fi sh Lk I 4340c: 8 11,14,18,12,19 UW UX' wd-pl,l 87k
07020012 70-0110 Ceis Lk , 18S ABEFG 1','6,19 , - msow-6-st1ok 87.
07020012 70-0018 Hi dden Lk T 27 8 'J y y swcd-70 87.07020012 70-0018 Hidden Lk T 270c: • 'J y y swcd-70 87,
07020012 70-00'8 Hidden Or Cotes lk T - 80 41 ,43 , , wd-plsl 87.07020012 70-0024 Kane Lk T 276 H 32,65 , , swcd-70 87.07020012 70-0024 I<on. lk T 2760c H 32.65 , , ,wc:d-70 .7 J

-
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C0=7e CNTYNAME=SCOTT WBT=LAKE ECOREGN=NCHF

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE· USE USE RMO OSN
ACT POT

137132131312 713-01335 Lennon Lk - 204 ABEFG 11 ,16,19 Z - msow-6-shak 87d
13713201312 713-01326 Lower Pr i or Lk T 8213 BO 41,43,32 UX UX swed-7e 87g
137132131312 70-131326 Lowe r P rio r Lk T 2egeae B 32,41,43 UX UXZ wd-plsl 87g
07132131312 70-0026 Lowe r P rio r Lk T 820ae BO 41,43,32 UX UX swed-70 87j
071320012 70-0026 Lower Prior Lk T 2090ae B 32,41,43 UX UXZ wd-plsl 87k
1370201312 70-0113 Mi II Pond T 17ae ABF 43 SW TW swed-7e 87j
070201312 713-13113 Miu Pond T 17 ABF 43 SW TW swed-7e 87g
07132131312 70-131395 O'Dowd Lk T 307ae ABD 11 , 14,32 ,43 T UW mdow-6-sp 87b
137020012 713-131395 O'Dowd Lk T 256 H 32,43 TW TW swed-7e 879
13713213012 70-13095 O'Dowd Lk T 256ae H 32,43 TW TW swed-7e 87j
0702131312 70-131376 Pike Lk I 57 D 11 Z Z swed-7e 879
13702131312 70-131376 Pike Lk I 1990ae BCF 11 , 14. 18, 32, 19 SW XUZ wd-plsl 87g
071320012 70-0076 Pike Lk I 19geae BCF 11,14,18,32,19 SW XUZ wd-plsl 87k
1371320012 70-131398 Pleasant Lk I 269ae ABEFG i 1,16,19 Z - msow-6-shak 87d

70-0328 Potters Lk T - H 32,43 Y Y swed-7e 87g
07132'0012 713-1313613 Riee Lk T 1144ae B 11 ,32,19 Z Z wd-plsl 87g
0702'01312 70-13136'0 Riee Lk T 1144ae B 11,32,19 Z Z wd-plsl 87k
0702'0'012 70-0'054 Spring Lk T 696ae B 11 ,19 U - mdow-6-sp 87b
137'02'0012 713-01354 Spr i n9 Lk I 6913 BO 11 ,43 TiN UX swed-7e 879
07020012 70-01354 Spring Lk I 135000c BACOI'" 11 , 14 , 18 , 32 , 19 UW XUZ wd-plllli 87g
1371320012 713-131354 Spr i ng Lk I 690ae BO 11,43 TW UX swed-70 87j
137132131312 70-131354 Spring Lk I 135eeae BACOF 11 . 14, 18, 32, 19 UW XUZ wd-plsl 87k
070201312 70-0094 Sutton Lk I 463 ABEFG 11 .16,19 Z - msow-6-shak 87d
07'0213'012 70-01394 Sutton Lk T 1168ae BOE 11,14,18,19 SW Z wd-plsl 87g
070201312 70-0094 Sutton Lk T 1168ae BDE 11,14,18,19 SW Z wd-plsl 87k
07020'012 70-0111 Swamp Lk T 791ae B 11,14,18,19 Z Z wd-plsl 87g
070201312 70-0111 Swamp Lk T 791ae B 11,14,18,19 Z Z wd-plsl 87k
13702131312 70-131213 Thole Lk T 131 H 32.43 TW TW swcd-70 87g
0713201312 70-131213 Tho I e Lk T 131ae H 32,43 TW TW swcd-7e 87j
137132131312 713-0'085 Unnamed T - BO 11.14,18,19 Z Z wd-plsl 87g

70-13328 Unnamed Lk T 13ae H 32,43 Y Y swed-70 87j
137'0213012 7'0-13'018 Unnamed Pond T 32 BO 41,43 Z Z wd-plsl 87k
137'02131312 70-0'085 Unnamed Pond T 77ae BD 11,14,18,19 Z Z wd-plsl 87k
137'0213012 70-131372 Upper Prior T 326ac BO 41,43 TX UX swed-7e 87j
07020012 70-01372 Uppe r P rio r Lk T 326 SO 41,43 TX UX swcd-70 879
07020012 70-0072 Upper Pr i or Lk I 345eae BF 11,14,32,41,43, UW UXZ wd-plsl 879
137132131312 713-131372 Upper Pr i or Lk I 345eae BF 11 , 14 . 32 , 41 , 43 UW UXZ wd-plsl 87k

N= 56
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By County, Waterbody Type, Nome

CQ-70 CNTYNAME_SCOTT WBT-WETLAND ECOREGN=NCH.

HUe SEG AUX!D RCHNAUE TI AUNT AF"ECT E'F"ECT SOORCE USE USE ..., OSN
AC' 'OT

76-0065w Buck lk I 3402ac B 11,32,19 Z Z wd-plsl B7,7&-0065w Buck lk I 3.02ac B 11,32,19 Z Z wd-plsl 87k70-0003w Duck lk , - H 32,.3 y y swcd-70 87,70-0249w Unnamed I - BC' 11,14,18.19,32 Z Z wd-plsl 87,7a-a0nw Unnamed I - B' 11,14,18,19 Z Z wd-pl sl 87,70-01S0w Unnamed , - BO ., ,.3 Z Z wd-plsl B7.70-0181w Unnollled , - BO .1 ,.3 Z Z wd-plsl 87,
70-0163w Unnamed , - BO 41 ,43, Z Z wd-plsl B7,
70-0191w Unnamed , - BO 11,14,18,19 Z Z wd-pl Sl B7,
70-0193w Unnamed , - BD 11,1.,18,19 Z Z wd-p l Sl B7,
76-0a68w Unnamed , - BO 11,14,18,19 Z Z wd-pls B7,
70-0a67w Unl"lallled , - BO 11,14,18,19 Z Z wd-pls 87,
70-0168w Unnamed , - BO 11,14,18,19 Z Z wd-pl s 87,
7e-0206w UnnOllled , - BO 11,14,18,19 Z Z wd-pls 87,
7e-0112w Unnamed , - BO 11,14,18,19 Z Z wd-p I s B7,
70-014,w Unnamed , - BG 41 ,43 Z Z wd-p Is 87,
70-0153w Unnamed , - BO 41 ,.3, Z Z wd-pls B7,
70-e186w Unnamed , - BO 11,14,18,19 Z Z wd-pls B7,
70-0194w Unl"lamed , - BD 11,14,18,19 Z Z wd-p I, 87,
70-0192dw Unnamed , - BD 11,14,18,19 Z Z wd-p I s B7,
70-0173w Unnamed , - BO .1 ,43, Z Z wd-p I s B7,
7e-0183w Unnamed , - BO .1 .43 Z Z wd-pls 87,
7e-0059w Unnamed , - BO 11,14,18,19 Z Z wd-pls B7,
70-0186w Unnomed Wet lond , 32ae BO 11,14,18.19 Z Z wd-pls B7k
70-0194w Unnomed We t I ond , Z6 BD 11,14,18,19 Z Z wd-pls B7k
70-0192w Unnamed Wet lond , 3B BO 11,14,18,19 Z Z wd-pls B7k
79-0173w Unnomed We t I and , '. BO 41 ,43 Z Z wd-pls B7k
7e-0183w Unnamed We t I and , 13 BO ., ,.3 Z Z wd-p I s 87k
7e-e059w Unnamed We II and , •• BO 11,14,18,19 Z Z wo-plsl 87k
76-0249w Unnamed We I I and I 8" BC' 11,1.,18,19,32 Z Z wd-p 87k
79-00nw Unnamed WeIland I 54ac " 11,14,18,19 Z Z wd-p 87k
70-0180w Unnomed We t I and , '.0 BO 41,43 Z Z _0-, B7k
7e-0181w UnnOllled Wet I and , 11 ac BO ., ,43 Z Z wd-p B7k
70-0183w Unnamed W. I I and , 12ac BD ., ,.3 Z Z _0-, B7k
7e-0191w Unnamed WeI land T 12ac BO 11,14,18,19 Z Z wd-p B7k
7e-0193w Unnamed Wet land , 12ac BO 11,14,18,19 Z Z wd-p B7k
7e-0e68w UnnOllled Wet 1and T 51ae eo 11,14,18,19 Z Z _0-, B7k
7e-0067w Unnamed Wet land , 62ae BO 11,14,\8,19 Z Z wd-p B7k
70-0168w Unnomed Wet I and T B.o BO 11,14,18,19 Z Z wd-p B7k
7e-0206w Unnamed Wet land T 26ac BO 11,14,\8,19 Z Z wd-p B7k
70-0112w Unnamed Wetland T 38ae BO 11,14,18,19 Z Z wd-p B7k
7&-8145w Unna"'ed Wt t I ano T '.0 BG 41 ,43 Z Z wd-p s I B7k
70-0153w Unnamed Wilt land , 130c BO 41 ,43 Z Z wd-p s I 87k
70-0e03w W.tlolld , .0oe H 32,.3 y y .wed-70 "1

N_ ..

-
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C0=71 CNTYNAME=SHERBURNE WBT=AQUIFER ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

oqf-112brd0 Aquifer See34 - 4130c E 19,65 Z Z swed-71 87h
oqf-11213tsh Surficial Aquifers T county EH 19.65,63 Z Z swed-71 87h

N= 2

C0=71 CNTYNAME=SHERBURNE WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07131132133 13134 71-13141 Big Elk Lk I 352 SF 913 TW UX mdo_3-se 87e
07010203 71-13082 Big Lk - - H 65 - - mpeo-2 87i
137131132133 71-13146 Briggs lk I a I I BDFH 19, 11 .65 TW UX msof-3-mont 86b
07010203 71-0146 Briggs lk I - BDFH 19,65 TX U mlllof-3-mont 87d
07010203 71-0146 Sr Iggs Lk I 4060e B 65 TW UX swed-71 87h
07010203 71-13145 8 riggs Lk Cho n I 7e40e B 913 SW UX mdow-3-se 87e
13713102133 71-13146 Briggs Lk Cho n I 7e40e B 913 SW UX mdo_3-se 87e
137131132133 71-13147 Briggs Lk Cho n I 71340e S 913 SW UX mdow-3-se 87e
070102133 71-0123 Camp Lk T 12eoe B 14 Y Y mdof-352 87h
137131132133 13134 71-131367 Eagle Lk I 4260e 8 55 SW UX swed-71 87h
137131132133 71-131355 Elk Lk I 3360e S 65 TW UX swed-71 87h
137131132133 13134 71-13141 Elk Lk I 3520e 8 65 TW UX swed-71 87h
137131132133 71-131316 Fremont Lk T 466 AS 43,65 SW TX mdow-3-se 87e
137131132133 71-131316 Fremont Lk I 4650e B 55 S T swed-71 87h
137131132133 71-13129 Jones Lk I 770e 8 16,18 S U swed-71 87h
137131132133 71-13145 Jul io lk I a I I ABDFH 19,11,65 TW UX msof-3-mont 85b
137131132133 71-13145 Jul io Lk I - A8DFH 19,65 TW UX msof-3-mont 87d
137131132133 71-13145 Jul io Lk I 1370e B 65 TW UX swed-71 87h
137131132133 71-13123 lamp lk I 830e B 16,18 S U $wed-71 87h

71-? Litt leE I k Lk T 6eeoe B 813 U U mdof-352 87h
137131132133 71-01355 little Elk Lk I 336 A8F 65,90 SW UX mdow-3-se 87e
071310203 13139 71-01313 Orono lk I 31313 D 73,77 SW TW mdow-3-se 87e
137131132133 13139 71-0013 Orono lk I 313130e 8D 65 SW UX swed-71 87h
137131132133 71-0147 Rush Lk I - BDFH 19.65 TW UX msof-3-mont 87d
13701132133 71-0147 Rush Lk I 1610e B 65 TW UX swed-71 87h

N= 25
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C0=72 CNTYNA~(-SIBL(Y WBTsLAK( (COREGN-WCBP

HUC SEO AUXID RCHNAJ,AE Tl AJ,ANT AFECT EFFECT SOURCE USE USE """ OSN
ACT POT

07020012 72-00J9 Al tno.... Lk I 2.9 BOF 71,11,18,19 2 2 mso_4-goy I B7,
07020012 72-0089 Cleor Lk T 2890c ABO 9. sw, - ~wcd-72 BTo
07020012 72-0089 Cleor Lk T 245ac EC 14,18,19 52 TZ ~wcd-52 B70
07020012 70-0050-01 High Island Lk T 16J4oc ABO 9. SW, - ~wcd-72 B70
07020012 70-0050-02 High Islond Lk T ABO 9. sw, - s ....cd-72 870
07020012 72-0050-01 High 1~land Lk I 16.34 BOF 71,11,18,19 , ZU msow-4-goyl 87,
07020012 72-0050-02 High blond Lk I BOF 71,11.18,19 , 'U m~ow-4-gayI 87,
07020012 72-0018 J,Aud Lk I 1051 OF 1 1 ,71 , , m~o....-4-gay I 87,
07010205 72-0049 SChilling Lk - - ABOE 11,16,18,19 - UX czo-4.3 B7h
07020012 72-0013 SilyerLk T 6870c ABO 9' S' - s ....cd-72 B70
07020012 72-0042 Titloe Lk T 924ac ABO 9. 5W' - s ....ed-72 B70
07020012 72-0042 Tit 10"" Lk I 924ae OF 1 1 , 71 , ZT m~o....-4-goy 1 B7,
07020012 .0. 72-0017 Washington Lk T 7000e ABO 9. , - $wed-72 B70
07020012 00. 72-0017 Wo~hington Lk I "0 OF 11 ,71 , , msa_4.-goy' B7,

... "
C0=72 CNTYNA~E=SJBLEY WBT=STREA~ ECOREG~WCBP

HUC SEC AUXID RCHNAlrdE Tl AJ,ANT AFEeT EFFECT SOURCE USE USE """ OSN
ACT poT

07020012 009 HIGH ISLAND CR T 27m; 0 98 Y - swcd-72 B70
07020012 0" HIGH ISLAND CR T 0 9. Y - s ....ed-72 870
07020012 ." HIGH ISLAND CR I 15J!l i OFC 11,71,76,77 S TZ msow-4-goy I 87,
07020012 OOB J,AINNESOTA R T 23m; 0 90 TZ - swed-72 870
07020012 0" J,A INNESOTA R T 0 90 TZ - swed-72 870
07020012 019 J,AINNESOTA R T 0 90 TZ - swed-72 870
07020012 "0 J,AINNESOTA R T 0 9. T' - swcd-72 B70
07020012 0" RUSH R T 15mi 0 9. Y - swed-72 B70
07020012 015 RUSH R T 0 90 Y - s ....ed-72 B70
07020012 01. RUSH R T 0 90 Y - s ....cd-72 B70
07020012 81. RUSH R I 12mi OFG 11,71,76,77 5 T mso_4.-goy I 87,
07020012 017 RUSH R, MIDDLE BR I OFC 11,71,76,77 S T msow-4.-goy I 87,
07020012 007 51 LvER CR 1 - ABOFGH 43,19,65,16 TW UX msof-.3--ff1ont 87i

... "

-, -



22:54 FRIDAY. JULY 1. 1988 106
MPCA 1987 Nonpoint-Souree Survey

By County. Waterbody Type. Nome

C0=73 CNTYNAME=STEARNS WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07131132132 13132 73-13156 Boker Lk I a II ABDF 11 •12. 14. 16. 19.43.65,76 TW UX swed-73 87g
07010202 002 73-0156 Becker Lk I 222 ABDF 14.16.18.19.65.62 TW - msof-4-spie 87h
0701132132 002 73-0156 Becker Lk I a I I ABCDEGF 19.11.65.18.30.40 TW UX eza-73 860
07010201 73-01136 Big Fish Lk I 590ae B 43 WT XU wd-sr 87e
137131132131 73-131136 Big Fish Lk I all ABDF 11 •12. 14. 16. 19,43.65,76 TW UX swed-73 87g
071310201 73-0106 Big Fish Lk I a I I ABDF 11.14,16,19.43.65,76 TW UX swed-73 87g
07010202 73-0159 Big Lk I all BDFG 11,18,19 T U swed-73 87g
070113202 73-13159 Big Lk I 446 BDF 14,16,18,19 UW - msof-4-spie 87h
13713113201 73-13117 Big Spunk Lk T 410ae B 90 TX UX mdow-3-se 87e
0701132131 73-13117 Big Spunk Lk I - BDFH 19.65 UX - msof-3-mont 87d
137131132131 73-13117 Big Spunk Lk I a I I ABDF 11,14.16.41.19.43,65,76 TW UX swed-73 879
137131132131 73-131132 Big Wotoh Lk I a I I ABDF 11.14.16.19,43,65.76 TW UX swed-73 879
0713102132 73-13241 Block Oak Lk I - H 913 S U swed-73 87g
07010203 73-01338 Carnation Lk I a I I ABDFG 11 ,12,14,16.19.32,43,65,76 TW UX swed-73 87f
137131132132 73-13133-131 Ceda r I s Iand Lk I a I I ABDF 11 ,12,14.16,19,43.65,76 TW UX swed-73 879
07131132132 73-13133-132 Cedar Island Lk I ABDF 11 .12,14,16,19.43,65.76 TW UX swed-73 879
07131132132 73-13133-03 Cedar Island Lk I ABDF 11.12.14.16.19,43,65.76 TW UX swed-73 879
137010202 73-13133-134 Cedar Island Lk I ABDF 11,12.14.16.19.43,65.76 TW UX swed-73 879
137131132132 73-13133-131 Ceda r I s Iand Lk I 995 BDF 14,16,18,19,62,65 UW - msof-4-spie 87h
137131132132 73-IH33-02 Cedar Island Lk I BDF 14,16,18,19,62,65 UW - msof-4-spie 87h
07010202 73-0133-03 Ceda r Is Iand Lk I BDF 14 , 16 , 18 , 19 •62 •65 UW - msof-4-spie 87h
07010202 73-0133-04 Cedar Island Lk I BDF 14.16.18,19.62,65 UW - msof-4-spie 87h
070113202 73-13133-131 Cedar Is Iand Lk I a I I ABCDEFG 19,11,65,18,30.40 TW UX eza-73 860
13713102132 73-0133-132 Cedar Island Lk I ABCDEFG 19,11,65,18,313,413 TW UX ezo-73 860
137131132132 73-13133-133 Ceda r I s land Lk I ABCDEFG 19,11,65,18,313,413 TW UX eza-73 860
070113202 73-0133-134 Ceda r I s Iand Lk I ABCDEFG 19,11,65.18,313.40 TW UX ezo-73 860
07010202 73-0133-01 Cedar Island Lk Cha n I 3000ae BDE 11,12.16,62,65,71 TW UX mdow-3-se 87e
0701132132 73-0133-02 Cedar Island Lk Cha n I BDE 11 .12.16.62.65,71 TW UX mdow-3-se 87e
07010202 73-0133-03 Cedar Island Lk Cho n I BDE 11.12.16.62,65,71 TW UX mdow-3-se 87e
137131132132 73-13133-134 Cedar Island Lk Cho n I BDE 11 ,12,16,62,65,71 TW UX mdow-3-se 87e
0701132132 73-0255 Cedar Lk I a I I ABDF 11 , 14, 16 , 19 , 43 TW UX swed-73 879
07131132131 73-0122 Cohette Lk I a I I ABDF 11,14,16,19,41,43,65,76 TW UX swed-73 87 9
0713113204 73-0279 Crow Lk I a I I ABF 11 , 12 , 14, 16 , 43 SW TX swed-73 87 9
07010202 73-0150 Eden Lk I a I I BDFG 11 , 14 , 18 •19 , 65 T UX swed-73 87f
0713113202 73-0150 Eden Lk T - B 90 S U swed-73 879
137131132132 73-0150 Eden Lk I 2913 BDF 14,16,18.19,62 UW - msof-4-spie 87h
0713113204 73-13258 George Lk I a I I ABF 11,12,14,16,19,43,76 TW UX swed-73 879
070113202 016 73-13076 Goodners Lk T - H 90 S U swed-73 879
071310202 1316 73-131355 Grand Lk I 666ae ABF 11,18,65 TW UX mdow-3-se 87e
0713113202 016 73-01355 Grand Lk I 666ae B 11,14,16 WT XU wd-sr 87e
07010202 1316 73-13055 Grand Lk I a I I ABDF 11 ,12,14,16,19,43,65,76 TW UX swed-73 87 9
1371310202 1316 73-13055 Grand Lk T - H 90 T U swed-73 879
07131132132 13132 73-13083 Great Northern Lk r all ABDF 11 , 12 , 14, 16, 19 , 43 , 65 , 76 TW UX swed-73 879
1370113202 13132 73-0083 Great Northern Lk I a II ABCDEFG 19 • 11 , 65 , 18 , .30 , 413 TW UX eza-73 860
070113202 73-13237 Henry Lk I a I I ABF 11 , 14 , 16 , 19 , 43 TW UX swed-73 879
137131132132 73-13157 Horseshoe Chain Of Lks I - AB 11 ,14.16 WT XU wd-sr 87e
07131132132 73-13157 Horseshoe Lk I a II ABDF 11 •12, 14, 16. 19 , 43 , 65 , 76 TW UX swed-73 879
07010202 73-0157 Horseshoe Lk I 995 BDF 14,16,18,19,62,65 UW - msof-4-spie 87h
070113202 73-0157 Horseshoe Lk I a I I ABCDEFG 19 , 11 . 65 , 18 , 313 , 40 TW UX eza-73 860
1370102132 73-01386 Horseshoe Lk Chain I 30e0ae BDE 11 , 12, 16,62,65.71 TW UX mdow-3-sc 87e
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C0-73 CNTYNAUE_STEARNS WBT_LAKE ECOREGH-NCHF

HUe SEG AUXID RCHNAME TI AMNT ... FECT EfrECT SOURCE USE USE ""'" GSN
'CT POT

07010202 73-0087 Horseshoe Lk Cho n I 30000e BGE 11,12,16,62,65,71 TO UX mdow-3-se 87<07010202 73-0157 Horseshoe Lk Cho n I 30000e BGE 11.12,16,62,65,71 TO UX mdow-J-se 87<07010202 ••2 7J-00S3 Horse.hoe l~ Cho n I 30000e BGE 11,12,16,62,65,71 TO UX I'IIdOw-3-se 87<07010202 73-0233 Kings Lk T 011 BCD 11,18,19,65 TX UX swcd-73 87107010202 13-0086 Knous Lk I 011 ABCOUG 19,11 ,65,18,30,40 T' UX czo-73 85007010204 .,. 73-0200 Koronls Lk T 34710c B 11,12,18,65,71 TX UX I'IIdo_3-se 87<07010204 .,. 7J-0200 Koronls Lk I 01' BCG 11,18,19,65 T. UX swcd-73 87107010204 .,. 7J-0200 Koronis Lk I 011 'G' 11,12,'4,16,19,.',43,65,76 TO UX swcd-73 87107010204 .,. 73-0200 Koronis lk I 3471 BCD' 11,19,65,71,90 TX UX .wcd-47 87,07010204 .,. 73-0200 Koronis Lk I 3471 BG' 14.16,18.19,62,65 OW - msof-4-spie B"87f11eZe4 .,. 73-f1zefl I(o~onl. Lk T " , 8O£J'O 111,11.85.1. U, U, clo-73 ••087018201 73-0064 Kroel'ller lll, T - N ,. S U swcd-73 87,07010201 73-0064 Kromer lk I 011 ASDF 11,1.,16,19 ••3.65,76 T. UX swcd-73 87,07010202 73-0087 Kroys Lk I 011 ASCDEFG 19,1l.65,18,J0,40 T. UX czo-73 8'073-' Long Lk I 011 ASCOEFG 19,11,65,18,30.40 TO UX ezo-73 8'007010202 73-0139 Long Lk I 011 BOfG 11,18,19,65 T UX swed-73 B7f07010202 73-0139 Long lk I "8 8G' 14,16,18.19 OW - I'IIsof-4-spic 87h07010201 81' 73-0123 Lowe r Spunk I - H 65,90 UX - ..sol-3--111onl 8"07010201 .,8 73-0123 lower Spunk lk - 011 H 19,11,18,65 ux - 'uof-3-tII0nt 86b07010201 .,, 73-0123 low. r Spunk lie I 011 ABOf '1,14,16,'9,.',43,65,76 TO UX .wed-73 87,
73-1 l.4orie lk I 011 ABCDEfG 19,11.65,18.30,40 T' UX e2:0-73 85007010203 815 73-0014 l.4orie lk J - ABOFGH 43,19.65,16, T' UX I'IISOf-3--mont 8"07010203 .15 73-001. l.4orie Lk I 011 ABOFG 11 , 12, U, 16, , 9,.3,65,76 T' UX 'wcd-73 871

07010201 73-0128 loliddle Spunk Lk - 011 H 90,65 UX - msof-J.--mont 86b
07010201 73-0128 l.4iddle Spunk Lk I - H 65.90 UX - mlof-J.--mont 87.
07010201 73-0128 l.4iddle Spunk Lk I 011 'BO' 11,14.16,19,41,43,65.76 T' U' swcd-73 87,
07010201 73-0128 Middle Spunk Lk I 011 E 19,11,65 T' UX c2:0-73 ",0
07010202 73-0151 Mud lk I 011 B'G 11.18,19 T UX swed-73 87f
07010202 73-0151 Mud lk I '" ABOf 14,16,18,19,62 OW - mlof-4-spie 87h
07010202 73-0147 N B~own. lie I 011 BOFG 11,14,16,19,43,65,76 T. UX swed-73 871
07010202 73-0147 N Brown. lie I 312 BD' 14,16,18,19.62 OW - msof-4-spie 81'
07010202 73-0147 N Browns Lie I 011 A8CDEfG 19,11 ,65, 18.30,.0 TO UX czo-73 B.o
07010201 73-0122 Oschotto lk - - H 18 - - mpeo-2 87i

"07810283 73-0015 Otter Lk 1 011 ABOFG 11.12.14,16.19,43.65,76 TO UX .wcd-73 87,
07010202 ." 73-00.J7 Peart Lk I 011 ABOfG 11.14.16,19.43,65 T' UX ,wed-73 B7f
07010202 ... 73-0037 Pear I lk T - H 65.19 T U swed-73 B7,
07010201 73-01t8 PelieonLk I 011 ABOf 11,14,16,19,43,65,76 T' UX swcd-73 B7,
07010202 7.3-0051 Pleolliant lk I 2280c B 11,14,16 'S Xl wd-llir B7.
07010202 73-0051 Pleolliont lk I - 8CG 65 S' TX swcd-73 B7,
07010204 73-0196 Rice lk I 15680e BD 11,12.18,65.71 TO UX mdo_3-se B7,
07010204 73-0196 Rice Lk I 011 BCD 11,18,19,65 TO UX ,wcd-73 871
07010204 73-0196 Rice lk I 011 BO'G 11,18,19,43.65 TO UX .wcd-73 871
07010204 73-0196 Rice lk I 1568 BO' 14,16,18,19,62,65 OW - msof-4-llIpic 87h
07010204 73-0196 Rice Lie I 011 BOEFG 19,11.65,18 T. UX c2:0-73 8'0
07010202 ••8 77-0150-01 Soule Llc I 011 ABOFG 11,12.16,19.41,.3,62,65.76 T' UX swcd-73 87,
87010202 ••8 77-815e-02 Soule Lk I ABDfG 11,12,16,19.41,43,62,65,76 T' UX .wed-73 87,
07010202 7.3-0080 Sehoo I lk I 011 "'BCOfG 11,14,16,19 S. T swed-73 871
07010203 7.3-00J5 Schoo' Lk I 011 B'G 11,12,14.18,19 S UX .wcd-73 871

7.3-1 Spunk Lit - - H 18 - - IIlpco-2 87i
07010202 7.3-0183 St Anno Lk I 011 'BO' 11.14.16,19.43 TO UX swed-73 87,

_.
~
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C0=73 CNTYNAME=STEARNS WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07010204 73-0278 Tamarack Lk I all AB 11 , 12 , 43 , 80 SW - swcd-73 87g
07010201 017 73-0138 Two Rivers Lk I 011 BDFH 19 , 11 ,65, 18 TW UX msof-3-mont 86b
07010201 017 73-0138 Two Rivers Lk 1 7560c BDG 90 TW UX mdow-3-sc 87c
07010201 017 73-0138 Two Rivers Lk I - BDFH 19,65,16 TW UX msof-3-mont 87d
07010201 017 73-0138 Two Rivers Lk I 011 ABDF 11 ,14,16.19,41 .43.65,76.77 TW UX swcd-73 87g

73-? Upper Spunk Lk - 011 BDFH 90,65 UX - msof-3-mont 86b
07010203 73-0034 Wi II ow Lk 1 a II ABCDFG 11 , 14. 16, 19 , 43 SW - swcd-73 87f

N= 107

C0=73 CNTYNAME=STEARNS WBT=STREAM ECOREGN=NCHF

HUC SEG AUXIO RCHNAME Tl AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

07010203 1311 CLEARWATER CR 1 ABCDEFG 19 , 11 . 65 . 18 ,30 , 413 TW UX czo-73 860
07010203 015 CLEARWATER CR I 011 ABCDEFG 19 . 11 , 65, 18.30, 40 TW UX czo-73 860
1370102134 13134 CROW R. N FK I a II BOEFG 19 , 11 , 65. 18 TW UX czo-73 860
13713102134 1305 CROW R, N FK 1 BDEFG 19 . 11 , 65 . 18 TW UX czo-73 860
1370102134 13136 CROW R, N FK I BOEFG 19 , 11 . 65, 18 TW UX czo-73 860
137131132134 1307 CROW R, N FK I BDEFG 19 , 11 , 65, 18 TW UX czo-73 860
1370113202 13131 SAUK R - H 18 - - mpco-2 87i
13713102132 13131 SAUK R I ABCDEFG 19 , 11 , 65, 18.30,413 TW UX czo-73 860
137131132132 0132 SAUK R - H 18 - - mpco-2 87i
13713113202 13132 SAUK R I ABCDEFG 19 , 11 . 65. 18,313,413 TW UX czo-73 860
137131132132 13134 SAUK R - H 18 - - mpco-2 87i
07010202 004 SAUl< R I ABCDEFG 1(;I • 11 .65. 18. J0 , 40 TW UX ezo-7J 860
0713102132 1306 SAUK R - - H 18 - - mpco-2 87i
07010202 006 SAUK R I a II ABCDEFG 19 . 11 ,65, 18 , 30 , 413 TW UX czo-73 860

N= 14

C0=74 CNTYNAME=STEELE WBT=LAKE ECOREGN=WCBP

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07040002 024 74-0023 Beaver Lk T - BGH 11.65,76,19,32 TVX - czo-74 87b
07040002 024 74-0023 Beove r Lk 1 a II HG 40.90 TX TXY czo-74 860
07040002 74-0004 Oak Glen Lk T - BDFH 11 . 14. 19 ,90 SW Z czo-74 87b
07040004 74-0001 Rice Lk I 7500c BDF 11,14,19.73 SW SXZ czo-74 87b

N= 4
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By County. Woterbody Type, N~e

C0=74 CNTYNAME~STEElE WeT-STREAM ECOREGNaWCBP
HUC SEC AUXID RCHNAME TI AUNT AF"ECT EFFECT SOURCE USE USE R"" OS.

ACT POT
07040002 "' MEDFORD CREEl< T 2. DEFG 11,14,71,76,77 S S maof-5-le '7h07040002 0" STRAIGHT R I - BOErGI 11,18,19,80 TVW' UIIXZ maol-~-Ie 8••07040002 0" STRAIGHT R I COEG 40,19,11,65,18 SW UX czO-74 0',07040002 0" STRAIGHT R I BOEFGI 11,18,19,80 TVW' UVXZ maol-5-le 8••e704e002 0" STRAIGHT R T EFGH 41,43,65,77 ,11,14,16,19,32,90 TW U ezo-74 .,.07040002 0" STRAIGHT R I CDEG 40,19,11,65,16 SW UX czo-74 8',07040002 0" STRAIGHT R I BOEFG I 11,18,19,80 TVW2 UVX' IIls01-5-lc 8••07040002 022 STRAIGHT R T En,,, 41,43,65,77,11,14,16,19,32,90 TW U ezo-74 87.07040002 022 STRAIGHT R I COEC 40,19,11,65,18 S. UX czo-74 8',07940992 0" STRAICHT R I BOErGI 1 I ,18, HI,89 Tvw, UVX, IIlsof-5-le 0••07049002 0" STRAIGHT R T - EFGH 41,43,65,77,11,14,16.19,32.90 T' U ezo-74 07.e704ge02 023 STRAIGHT R I CDEG 49,19,11,65,18 SW UX ezo-74 0',07040092 025 STRAIGHT R I BOErGI 11,18.19,80 TVW2 UVXZ l"'of-5-1 e 0••07040002 025 STRAIGHT R I COEC 40,19.11,65,18 SW UX e:0-74 0',07040002 0" STRAIGHT R I BOEFCI 11,18,19.60 TVW' UVXZ msof-5-le e,.07'040002 0" STRAIGHT R I COEC 40.19. I 1.65, 18 S. UX e:0-74 86,07040002 02e STRAIGHT R I ,'ot I COEC 49,19.11.65,16 S. UX e:0-74 86,
N- 17

C~75 CNTYNAME-STEVENS weT-LAKE ECOREGN-NGP

HUC SEC AUXID RCHNAME TI Al.INT AFECT EFFECT SO<JIl<:E USE USE """ OS.
ACT POT

07029002 75-0183 Orywood lk I 4000e AD 12 - - ncd-75 e"09020102 75-0277 Fllh Lk I 3200e AD 12 - - awcd-75 e"1'7020002 7~-0203 Gordan lk I 7500e 8AO 12 - - awcd-75 e"1'70201'02 75-0200 Hattie I ,II BOFG 19.\1,18 SW TX maof-I-glln e,.07020002 75-0200 Hattie Lk I - BOFG 19.11.16 SW TX maof-i-glen e"0702001'2 75-0200 Hottie Lk I '88 80F 11.16,19 T' UX II"Isow-1-mo r r e"07020002 75-8200 Hattie lk I 4000c AD 12 .T - ,wcd-1:S 8"07021'002 75-0200 Hottle Lk I 01' OF 1 I • 19 • X c1'0-75 86,
0702001'5 75-0024 long Lk I - BOFG 19.11,16 TW U IIIsol- i-91 en .,.
07929095 75-0924- long lk I see BD 11,16,19 sw uw IIIso_'_orr e7.
0702ee0S 75-0024- Long Lk I Se00c AD 12 T - Iwcd-75 8"07020005 75-0024 Long Lk I ,II OF 11 , 19 T U c:0-7S e"e70.eee2 7.-0e24 Long Lk I ,II BOFG 19,11,18 TW U II"Ilol-'-glen ...
07e2ee02 7S-e074 Mid Pomme De Terre Lk I 1Se00c OBA 12 'T - Iwed-7S 8"
07020002 75-007. Middle Pomme De Terre I '" BOF 11,16,19 SWX SWX, "'la_I_orr .,.
070Z00e2 75-0061 N Pomme De Terre Lk I <25 BOF 11.16,19 S., , IlIsow-I-morr e7.
07020ee2 75-0061 N POIftlIle De Terre LI< I lS000c OBA 12 .T - Iweet-7S e"
1'7020002 75-0061 N Pomme De Terre Lk I 011 OF 11 , 19 T U e:0-75 e',
07020005 75-0019 Page Lk I ,II ABOFG 1g, 11 , 18 SW TX m,of-l-glln e6b
0702000S 75-0019 Page Lk I - ASOfG 19,11 . 16 S. TX mlof-i-glen e"07020005 75-0019 Page Lk I '" BO 11,16,15 SW UX mlow-1_orr e7.
07020005 75-0019 Poge Lk I .0eoe BAD '2 S - swcd-7S e"
97020005 75-0019 Poge lk I 011 OF 11,19.80 • X e:0-75 e.,
07020902 0.2 7S-0015 Perkins Lk - - ABDFG 19,11,18 SW TX ",sol-I-glen ...

_. -
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By County. Woterbody Type, Nome

C0=75 CNTYNAME=STEVENS WBT=LAKE ECOREGN=NGP ---------------------------------------

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020002 002 75-0075 Perkins Lk I - ABDFG 19,11,16 SW TX msof-i-glen 87d
07020002 75-0096 Pomme De Terre I 200ac AD 12 - - swcd-75 87f
07020002 002 75-0075 S Pomme De Terre Lk I 1500ac DBA 12 WT - swcd-75 87f
07020002 002 75-0075 S Pomme De Terre Lk I a II DF 11,19,65 T U cza-75 860
07020002 002 75-0075 So Pomme De Terre Lk I 519 BDF 11,16,19 TW UX msow-1-morr 87d
01020005 15-0056 Swan Lk T 5000c AO 12 - - awed-15 87(
07020002 75-0105 Winter Mote Lk T J750c AD 12 - - swcd-75 87f
07020002 75-0125 Winter Mote Lk T 3750c AD 12 - - swcd-75 87f

N= 32

C0=75 CNTYNAME=STEVENS WBT=STREAM ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020005 022 CHIPPEWA R I 4mi AD 16 - - swcd-75 87f
09020102 x05 Harstad Slough I 500ac AD 16 - - swcd-75 87f
07020002 111 MUDDY ~MUD~ CREEK 1 ADE 12,19 - - swcd-75 87(
07020002 211 MUDDY MUD CREEK I 25m; ADE 12,19 - - 5wcd-75 87f
07020002 001 PCMAE DE TERRE R 1 ADC 16,12,19 S - swcd-75 87f
07020002 002 PQMME DE TERRE R 1 25m; ADC 16,12,19 S - swcd-75 87f
09020102 205 12 MILE CREEK (CD 1) T 12mi AD 12 - - swcd-75 87f

N= 7

C0=76 CNTYNAMEsSWIFT WBT=LAKE ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020005 76-0072 Camp Lk I 216 ABDF 14,16,18,19 TW - msof-4-spic 87h
07020005 76-0033 Monson Lk 1 143 ABDF 14,16,18,19 TW - msof-4-spic 87h

N= 2
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By County, Woterbody Type, Nome

Co.77 CNTYNA~E_TOOO WBT-LAKE ECOREGN=NCHr

""" s,e AUXIO RCHNAME TI AUNT ArECT EFFECT SOURC' US, US, R"" DSN
ACT POT

07010202 77-0084 Big Bi rch Lk T olt BCD 1\,1'8,19,65, UX UX swcd-73 87107010202 77-0084 Big Birch Lk I olt BOFG 11,14,16,19,65,43 TW UX swcd-73 87.07010202 77-0084 Big Bi rch Lk - - H '5 - - mpco-2 87i07010202 8.8 77-0150 Big Souk Lk T 01' 80F 19, 11 UW U IIIsof-3-1 f 87i
07010202 77-0154 Foiry Lk T 0" 8CD 11,18,19,65 TX UX swcd-7J 871
01010202 77-0154 Fairy Lk T - 8 " T. TX mdof-319 87h
07010202 77-0182 Guerney Lk T 01' BCD 11,18,19 TW UY swcd-73 871
01010108 77-0105 lot illler lk T - 8 11,\4,19 TW TX IIIdof-319 87h
07010202 8.5 71-0089 little Birch Lk - 1930c - " - - wd-,r 87.
07010202 ••5 77-0089 little Birch lk T olt 8CD 1 1,18,19,65 UW UX swcd-7J '"07010202 ••5 77-0089 Little Birch Lk , olt ABOr 11,14,10,19,43,65 T. UX swcd-1J 87.07010202 77-0164 li ttl e Souk Lk T olt BCD 11,18,19 TW UY swcd-1J 871
07016202 77-0164 little Souk lk T - 8 11 , 19 TW UX IIIdof-319 87'

17-1 Lony Lk - - H .5 - - IIIpco-2 87i
07010202 77-0181 ~op • Lk T - • 11 , 19 T. UX IIIdof-319 87h
0701020' '" 77-0019 ~o ry Lk I olt ABOF \1,14,16,19,.3 T. UX swcd-73 87.07010202 ." 77-0215 Osakis Lk I olt BOFG 19,40,11,65,18 TX U IIIsof-l-glen 8.b
07010202 ." 77-0215 Osokis Lk I - BorG .3,19,11,65,16 TX U IIIsof-i-CJlen 87.
07010202 ." 77-0215 Osaki, Lk I - 8 - - - wd-sr 87.
07010202 .'3 77-0215 Osoki, Lk I B3.oc ABDF 11,18,19 5.' TZ swcd-21 871
07010202 .'3 77-0215 O'okis Lk - - H 18 - - mpca-2 87i

11-1 Souk Choin Of Lks I olt BCD 11,18,19,65 T. UX swcd-73 871
01010202 ••8 77-0150-01 Souk Lk I 21110c BOFG •• 5. UX IIIdo_J-,c 87<
07010202 ••8 77-0150-02 Souk Lk I BOFG •• 5. UX mdaw-J-sc 87<
07010202 '88 77-0150-01 Sauk Lk - - -. - - - wd-sr 87.
07010202 ••• 77-0150-02 Souk Lk - • - - - wd-sr 87.
01010202 ••• 77-0150-01 Souk Lk I olt BCD 11,18,19,65 TW UX swcd-73 871
07010202 00. 77-0150-02 Souk Lk I BCD 11,18,19,65 TW UX swcd-73 871
07011212 ••8 77_11Se-el Souk Lk T - eo 41,43,75 UW UX IIldof-JUl 87'
0701lU82 ••8 77-0150-02 Sauk Lk T 8e 41,.3,715 UW UX mdaf-J19 87'
07010202 ••• 77-0150-01 Souk Lk - - H 63 - - mpco-2 87i
07010202 ••• 77-0150-02 Souk Lk - H .3 - - lIlpco-2 67i
07010202 ••• 77-0150-81 Souk Lk I olt ABCOEFG \9,11,65,18,30,.0 T. UX ezo-73 8'0
07010202 ••• 77-0150-02 Sauk Lk I ABCDEFG 19,11,65,18,30,40 T. UX ezo-73 8'0.. 3'

Co.77 CNTYNAME_TOOO WBT-STREAM ECOREGN-NCHF,
HUG s,e AUXID RCHNAME TI AUNT AF"ECT EFFECT SOURCE US, US, ..., OSN

ACT POT

07010203 .'2 ELK R I 7'" AF 11 , I 2,41 ,65, 16, 18, 19 5 U swed-71 87h
07010203 ••• ELK R I AF 11,12,41,65, Hi, 18, 19 5 U swed-71 87'
07010203 ••• ELK R I AF 11,12,41,65,16,18,19 5 U swcd-71 87h
07010108 ••• LONG PRAIRIE R T - Fe 11,14,19 TW TX mdof-319 87h
07010108 ••5 LONG PRAIRIE R T Fe 11,14,19 TW TX mdof-3\9 87h
01910108 ••7 LONG PRAIRIE R T Fe 11,'.,19 T. TX IIIdof-319 87h
07010108 '" LONG PRAIRIE R T FG 11,14,19 TW TX mdof-319 87h

N: 7

-- -
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By County. Waterbody Type. Nome

C0=78 CNTYNAME=TRAVERSE WBT=LAKE ECOREGN=RRV

HUC SEG AUXIO RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

139132131131 78-131324 Mud lk I 461313 BOF 11.16.19 Z Z msow-l-morr 87d
13913213101 78-131324 Mud Lk I 4500ac ABCOE 11.16.19.62.74.77 SW UW swcd-78 87f
091320101 78-0024 Mud Lk I - 0 73.74 SWZ SWZ cza-78 87k
1390201131 78-0024 Mud Lk I all IIBCE 19.11.18 SW SX cza-78 860
09020102 78-0001 St Mary's Lk T 320ac ABCOE 11,14.19 Z TZ swcd-78 87f
090201131 1310 78-0025 Traverse Lk I 11600 BO 11 ,16.19 T U msow-l-morr 87d
09020101 010 78-0025 Traverse Lk I 11000ac A8CDE 11 ,16.19.62.74.77 TW UX swcd-78 87f
0913201131 1310 78-0025 Traverse Lk I - BO 73,74 TW UX czo-7!3 87k
13913201131 ala 78-131325 Traverse Lk I a I I ABCE 19.11,18 UW UX czo-78 860
13913201132 78-1313134 Unnamed T 4aaac ABCOE 11.19 Z TZ swcd-78 87f

N= 113

C0=78 CNTYNAME=TRAVERSE WBT=STREAM ECOREGN=RRV

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO OSN
ACT POT

139132131131 13132 BOIS DE SIOUX R T 13mi CEF 11,16.19 SW UW swcd-78 87f
09020102 101 EIGHTEEN MILE CREEK T llmi BCEFG 11,16.19,77 SW UW swcd-78 87f
09020102 007 FIVEMI LE CR T 12ml 8CEFG 11 , 1I) , 19 •77 SW UW .wcd-76 67f
1'7020001 1'28 LITTLE MINNESOTA R T 2mi BCEFG 11.16.19.77 SW UW swcd-78 87f
13913213102 eel MUSTINKA R I 24mi EFGB 11 •16, 19 , 41 . 43 . 77 SW TW swcd-78 87f
139132131132 13131 MUSTINKA R I - 0 11 TW TW cza-78 87k
0913201132 13131 MUSTINKA R I a I I ABCE 19.11.18 UW UX cza-78 860
13913213102 0132 MUSTINKA R I EFGB 11 , 16. 19 . 41 •43 •77 SW TW swcd-78 87f
090213102 002 MUSTINKA R I 0 11 TW TW cza-78 87k
091320102 002 MUSTINKA R I ABCE 19,11.18 UW UX cza-78 860
13913213102 13136 MUSTINKA R I EFGB 11 •16. 19 •41 , 43 . 77 SW TW swcd-78 87f
139132131132 13136 MUSTINKA R I 0 11 TW TW czo-78 8lk
139132131132 0136 MUSTINKA R I ABCE 19,11,18 UW UX czo-78 860
139132131132 ala MUSTINKA R I EFGB 11 •16. 19 ,41 . 43 . 77 SW TW swcd-78 87f
139132131132 ala MUSTINKA R I ABCE 19,11.18 UW UX czo-78 860
139132131132 1314 MUSTINKA R I EFGB 11 •16, 19 •41 . 43 . 77 SW TW swcd-78 8lf
139132131132 13M MUSTI NKA R. W BR T 18m BCEFG 11.16.19.77 SW UW swcd-78 87f
13913201132 x05 Twelvemi Ie Cr. E Fk T 14m BCEFG 11,16,19.77 SW UW swcd-78 8lf
139132131132 xa5 Twelvemi Ie Cr. W Fk T 14m BCEFG 11,16.19.77 SW UW swcd-78 87f
13902131132 2135 12 MILE CREEK (CD 1) T BCEFG 11.16.19.77 SW UW swcd-78 87f

N= 213
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8y County, Woterbody Type. No~e

Co-79 CNTYNAME_WA8ASHA WaT_STREAM ECOREGN=OA

""" SEG AUXID RCHNAtolE TI AMNT AfECT EfrECT SOURCE USE USE ..., 0'.
ACT POT

e7e4eee3 ,08 Indion Cr,e , - OEfGI 11,18.19 T U "'sol-5-lc 86'
e704e004 025 INDIAN CR , - DEFCI 11,18,19 T U ~sof-5-lc 86'
e7e4aee4 ,02 long Cr I - OEfCI 11.18.19.80 5 T ~sof-5-lc 86'
07940004 ,0' Middle Cr , - OEfGI 11,18,19,Sa 5 T ~sof-5-lc 86'
e7e4ee93 801 MISSISSIPPI R T ABCOEF'GHI 40,19,1',65.70.S0,30 uvwxz uvxZ ~sof-5-lc 86,
e7040e03 88' MISSISSIPPI R T ABCDEF'CHI 40.19.11,65.70.S0,30 UVWXZ uvXZ ~sol-5-lc 86'
07040093 086 lolISSISSIPPI R T ASCOEF'GHI 40,\9,11,65,70.89.30 UVWXZ UVX' ~sof-5-lc 86'
07040003 087 MISSISSIPPI R T ABCOEF'GHI 40.19.11.65,79.89.39 UVWXZ UVXl m.of-5-1c 86'
07940903 008 l.lISSISSIPPI R T ABCDEFGHI 40,19.ll.65,70,S0.30 UVWX' UVXl msol-5-1c 86'
97940903 80' MISSISSIPPI R T ABCDEfGHI 40,19.11.65,70,S0.39 UVWXZ UVXZ m.of-5-lc 86'
97940903 8\7 10liSSISSIPPI R T - ABCDEFCHI 49,19.11.65,70.S0.39 UVWXl UVXl 'llSol-5-lc 86'
97940003 824 l.lISSISSIPPI R T ABCOEF"CH I 40,19.11.65,70.80.39 UVWX, UVXl m.of-5-lc 86'
07040003 128 N FK WHITEWATER R , - OEFGI 11,18,19.80 T U m,of-5-tc 86'
07040003 2'0 N FK WHITEWATER R I OEFGI 11,18,19.60 T U msof-5-1 c 86'
07040083 320 N FK WHITEWATER R I OEFGI 11,18.19,60 T U m.of-5-1 c 86'
• 7 Unnamed (28-110-11) T I COG " - U mdof-534 67i
07040004 ,82 West Albony Cr T 3 CEFG 11.14,16 - U mdof-534 87i
07040003 0" WHITEWATER R. N FK I OEFCI 11,18,19.80 T U m.of-5-lc 86'
07040004 081 ZI.MlRO R [ BOEFGI 11.18.19,70,80 TVWl UVXl msof-5-lc 86'
07040004 802 ZUI.4BRO R [ BOErG I '1,18,19,70,60 TVWl UVXZ msof-5-lc 86'
07040004 08< 21MBRO R , BOErG I 11.18.19,78.80 TVW' UVXl msol-5-lc 86'
07040004 088 ZUMBRO R [ - BOErG I 11. \6.19.70.60 TVWl uvXZ msof-5-lc 86'

N- 22

Co-80 CNTYNAM[_WAOENA weT_LAKE ECOREGN-NLF

HUC SEG AUXIO RCHNAtolE TI ~T AFECT EffECT SOURCE USE USE ..., OS•
ACT POT

07010106 60-0034 81ue Berry lk T 2600c DE 11 X - .wcd-80 870
07010106 S6-0034 Blueberry lk T 555 8 - - - mdow-J-broi 87,
07010106 80-0034 Blueberry lk T - 8 65.80 U U clo-80 860

80-1 lower Tw;" Lk I - 8 65.80 T U clo-60 860
07018186 66-0037 Stock i"9 Lk - - 8 65 U U clo-60 860

80-0115 Ton"ers Lk , 730c 80G 32,41.43 T' UX wd-rWl1l 87 j

N- 6

- -
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By County. Waterbody Type, Name

C0=80 CNTYNAME=WADENA WBT=STREAM ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE
ACT

07010107 006 LEAF R T DE 12 U
07010107 007 LEAF R T 1120ac DE 12 U
07010106 038 PARTRIDGE R T 140ac DE 12 U
07011:l106 038 PARTRIDGE R - - H 18
07010107 001 REDEYE R T 260ac DE 12 S
07010107 002 REDEYE R T DE 12 S
07010107 003 REDEYE R T DE 12 S
07010107 012 WING R T 120ac DE 12 U

N= 8

USE
POT

T
T
T

RMO DSN

swcd-80 870
swcd-80 870
swcd-80 870
mpca-2 87i
swcd-80 870
swcd-80 870
swcd-80 870
swcd-80 870

C0=80 CNTYNAME=WADENA WBT=WETLAND ECOREGN=NLF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

80-?w Type I I I , IV, V Wetland (45) T 120ac DE 12,19 - - swcd-80 870

N=

C0=81 CNTYNAME=WASECA WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

07020011 81-0083 Buffalo Lk I - DEG 14,19 Z - swcd-81 87f
07040002 81-0014 Clear Lk I - BF 40,70 S U msof-4-wate 86b
07040002 81-0014 Clear Lk - - BF 43,19 S U msof-4-wate 87d
07040002 81-0014 Clear Lk I - BC 41,43 UW - swcd-81 87f
07040002 81-0014 Clear Lk I a I I ABFG 40 , 19 , 65, 18 TWZ UXZ cza-81 860
07020011 016 81-0095 Elysian Lk I - BF 19,65 T U msof-4-wate 86b
07020011 016 81-0095 Elysian Lk - - BF 19,65 T U msof-4-wate 87d
07020011 016 81-0095 Elysian Lk I - ABEG 14,19,76 WU - swcd-81 87f
07020011 016 81-0095 Elysian Lk I a I I ABDF 11 , 18 , 19 , 65 UXZ - mdow-4-mank 87h
07020011 016 81-0095 Elysian Lk I a I I ABDFG 19 , 11 ,65. 18 TWZ UXZ cza-81 860
07040002 81-0067 LillyLk I - AE 19,43 - S swcd-81 87f
07040002 81-0015 Loon Lk I - BF 40 T U msof-4-wate 86b
07040002 81-0015 Loon Lk - - BF 43,19 T U msof-4-wate 87d
07040002 81-0015 Loon Lk I - AE 41,43,62 UW - swcd-81 87f
07040002 81-0015 Loon Lk I a I I ABD 40,18 TZ UXZ cza-81 860
07020011 81-0055 Reeds Lk T - BF 19,65 V V msof-4-wate 86b
07020011 81-0055 Reeds Lk - - SF 19,65 V V msof-4-wate 87d
07020011 81-0055 Reeds Lk I - CDEG 19,43 TX - swcd-81 87f
07020011 81-0055 Reeds Lk I a II ABDFG 19,11 ,65 TX TU cza-81 860

81-? Rice Lk T a I I ABDFG 19,11 ,18 Z Z cza-81 860
07040002 81-0022 Rice Lk I - DG 19 Z - swcd-81 87f
07020011 81-0044 Si Iver Lk I - DE 14,19 Z - swcd-81 87f
07020011 81-0003 St Olaf Lk - - SF 19,65 V V msof-4-wate 87d



MPCA 1987 Nonpoint-Source Survey
22:5. FRIDAY, JULY " 1988 ".

By County, Woterbody Type, Nome

C0=81 CNTYNAME~WASECA weT-LAKE ECOREGN-WCBP

HUC SED AUXID RCHNAME TI AMNT AFECT EfFECT SOURCE USE USE ".., DSN
ACT POT

979213911 81-131393 St Olaf Lk I - BE 19,.3 - .S swcd-81 B7I
97132131311 81-00133 St Olaf Lk I ,II ABDfG 19,11,65 TX UX c20-81 B"979291311 81-99133 SL 0101 Lk I - B' 19,65 V V IIIsol--4-wote 6••
137949992 81-13913 watkins Lk I - DCE 14.19 S - ,wcd-81 871
1371341313132 81-13913 Watkin. Lk T ,II ABOFG 19.11,18 Z Z c10-81 6',

N- 26

00-81 CNTYNAME-WASECA weT-STREAM ECORECN-WCBP

HUC SED AUXIO RCHNAME T1 AAlNT AfECT EfFECT SOURCE USE USE """ DSN
ACT POT

87828911 61' BOOT CREEK I OED 14,19 - V swcd-81 671
97929911 71. BOOT CREEK I - OED , 4 , 19 - V swcd-81 671
97928911 6" BULL RUN CR I - COEC 1-4,19 - V swcd-81 671
979291311 ," Little LeSueur R I - OED 19.76,77 - S .wcd-81 671
1379291311 60' LE SUEUR R I ,II DE' 11,19,77 UWZ V IIIdo_-4-ftIonk 67h
137132131311 00. LE SUEUR R I DE' 11,19.77 UWZ V "'do_-4-l1lonk 6"
137132131311 013 LE SUEUR R I COEC 14,19,76,77 • 5 swcd-81 671
137132131311 on LE SUEUR R I DE' 11,19,77 UWZ V IIIdo_~onk 67h
07132131311 0" LE SUEUR R I - COEG 14,19.76,77 • 5 swc(l-81 871
13713213911 0" LE SUEUR R I DE' 11,19,77 UWZ V "'dO_4_onk 87h
97920011 0" LI TTLE CoeB R I - OED 14,19 - y ,wcd-81 871

N- "
Co-82 CNTYNAME_WASHINGTQN WBT.LAKE ECOREGN-NCHf

HUC SED AUXID RCHNAME T1 AMNT AfECT EffECT SOURCE USE USE ".., DSN
ACT PDT

1371331313135 82-13854 Bone Lk I ,II 0 11.14 T U rIlso_6-f I 87,
137919206 82-13163 Clear Lk I '34 - 32,43 U - wd-rc 87h
971310206 82-0163 Clear III I 4340c - 32,43 U - wd-rc 8"
97919206 82-13129 Echo lI< I 320c - 55 - - wd-rc 87,
971319296 82-0129 Echo Lk I 320c - 65 - - wd-rc 8"
9791132136 82-9147 Egg Lk I 1e60c - 63,32,-43 - - wd-rc 87,
87819296 82-0147 ECjl9 Lk I 1860c - 63,32,-43 - - wd-rc 8"
87919296 82-0137 fish lk I 28.60c - - S - wd-rc 67,
137919296 82-9137 fish lk I 29.60c - - S - wd-rc 6"

82-1 Goose lk I ,II 6 1 1 , \-4 T U mso_6-f I 67,
07919296 82-9138 Horseshoe lk I SJ - 65,-43 S - wd-rc 67h
97919296 82-9138 Horseshoe lk I 530c - 65,43 S - wd-rc 6"
97919296 82-9139 long Lk I .80c - 16,11,65,43 S - wd-rc 67,
97919296 82-13139 LonCjl Lk I 480c - 16,1' ,65.43 S - wd-rc 8"
1379192133 8" 86-8282 LOUISa Lk I - ABDfCH 43,19,65,16 '" UX msof-J-mont 67d
13793139'05 82-9121 Mann Lk I 7.oc - 11 ,65 - - wd-rc 87.

.-
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C0=82 CNTYNAME=WASHINGTON WBT=LAKE ECOREGN=NCHF

HUC SEG AUXID RCHNAME Tl AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

137133131305 82-0121 Mann Lk I 74ac - 11,65 - - wd-rc 87k
07010206 82-0168 Mud Lk I 187 - - S - wd-rc 87h
07131132136 82-13168 Mud Lk I 187ac - - S - wd-rc 87k
0713113206 82-13140 Oneka Lk I 416 - 65 - - wd-rc 87h
137131132136 82-131413 Oneka Lk I 416ac - 65 - - wd-rc 87k
13701132136 82-13122 Pine Tree Lk I 174ac - 11,65,43 T - wd-rc 87e
137131132136 82-13122 Pine Tree Lk I 174ac - 11,65,43 T - wd-rc 87k
137131132136 82-13146 Rice Lk I 277 - - S - wd-rc 87h
137131132136 82-13146 Rice Lk I 277ac - - S - wd-rc 87k
07030005 82-0136 Round Lk I 26ac - 11 ,65 - - wd-rc 87e
07030005 82-0136 Round Lk I 26ac - 11,65 - - wd-rc 87k
07030005 82-0162 Shield Lk I a II B 80 Y Y msow-6-f I 87c
071310206 82-0153 Sunset Lk I 124ac - 11,65,43 S - wd-rc 87e
137010206 82-13153 Sunset Lk I 124ac - 11,65,43 S - wd-rc 87k
13713102136 82-13115 Tanners Lk I - BOG 32.41,43 TW UX wd-rw 87e
070102136 82-0167 White Bear Lk I 8416ac - 65,43,41 XU - wd-rc 87e
0713102136 82-0167 White Bear Lk I 8416ac - 65.43,41 XU - wd-rc 87k
070301305 82-0072 White Rock Lk I 65 - 65 - - wd-rc 87h
07030005 82-0072 White Rock Lk I 65ac - 65 - - wd-rc 87k

N= 35

C0=82 CNTYNAME-WASHINGTON W8T-STREAM ECOREGN-NCHF

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

? ? Anoka/ramsey JD1 - - - 31.32 - - wd-rc 87h
? ? Clearwater Cr - - - 16,32 - - wd-rc 87h
? ? Hardwood Cr - - - 16 - - wd-rc 87h
07010206 xe2 Hardwood Cr - - - 16 - - wd-rc 87k
0713102136 6132 RICE CREEK - - 8 63,66 - - wd-rc 87h

N= 5

C0=83 CNTYNAME=WATONWAN WBT=LAKE ECOREGN=WCBP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

137020010 83-0036 Kansas Lk I 388ac ABCDEFGH 11,19,76,71 YT UY mdow-4-nu 87b
1371320010 83-00413 Long Lk I 256ac ABCDEFGH 11.19,41,43,71,76 Xl UX mdow-4-nu 87b
07020010 83-131343 St James Lk I 252ac A8CDEFGH 11,19.41,43,76,71 UW XU mdow-4-nu 87b
137020010 83-0060 Wood Lk T - H 11 TW - swcd-8 870

N= 4
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-------------------- C0=85 CNTYNAME=WlNONA WST=AQUIFER ECOREGN=OA --------------------

HUC

N=

SEG AUXID

oqf-112brde

RCHNAME

Shallow Aqui fers

TI AMNT AFECT EFFECT

EC

SOURCE

11.18.19,65

USE
ACT

USE
POT

RMO

mdof-531

DSN

87h

C0=85 CNTYNAME=WINONA WBT=LAKE ECOOEGN=OA --------------------

HUC

1371341313133
0704ee0J
1371341313133
137134131303

N= 4

SEG AUXID

85-01311-131
e5-e011-02
85-131311-131
85-13011-132

RCHNAME

Lk Wi nona
Lk Winona
Winona Lk
Wi nona Lk

TI

T
T
T
T

AMNT AFECT EFFECT

AS
A8
B
B

SOURCE

11,19.413
11,19.413
76
76

USE
ACT

UXZ
UXZ
U
U

USE
POT

UX
UX

RMO

msof-5-lc
msof-5-le
IIwed-85
swed-85

DSN

86b
8lSb
87e
87e

--------------------- C0=85 CNTYNAME=WINONA w8T=STREAM ECOREGN=DA ---------------------

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE Rt.lO
ACT POT

DSN

1371341313133 13131
1371341313133 13132
1371341313133 13136
1371341313133 13137
1371341313133 13138
1371341313133 13139
1371341313133 1317
1371341313133 1324
1371341313136 13113
1371341313133 122
1371341313133 222
1371341313133 123
1371341313133 1318
1371341313133 1321

N= 14

MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
MISSISSIPPI R T
PINE CR I
S FK WHITEWATER R T
S FK WHITEWATER R T
UPPER GARVIN BROOK T
WHITEWATER R I
WHITEWATER R. M FK T

ADEFG
ADEFG
ADEFG
ADEFG
ADEFG
ADEFG
ADEFG
ADEFG
DEFGI
DEFGI
DEFGI
DEFGI
DEFGI
DEFGI

11.14,19.41.63.66.76.77
11,14,19.41,63.66,76.77
11,14,19,41.63.66,76.77
11.14,19,41.63.66.76,77
11.14.19.41.63,66.76.77
11.14.19,41.63.66.76.77
11,14.19,41.63.66.76.77
11,14.19.41,63,66.76,77
11 • 18. 19 •813
11 •18. 19 •813
11 •18. 19 •813
11.18.19.313
11 •18. 19. 813
11,18,19.813

TWZ UXZ
TWZ UXZ
TWZ UXZ
TWZ UXZ
TWZ UXZ
TWZ UXZ
TWZ UXZ
TWZ UXZ
T U
U' U
U U
U U
TV UV
U U

mso_5-wino
mso_5-wino
mso_5-wino
mso_5-wino
mso_5-wino
msow-5-wino
msow-5-wino
mso_5-wino
msof-5-le
msof-5-le
msof-5-le
msof-5-le
msof-5-le
msof-5-lc

87d
87d
87d
87d
87d
87d
87d
87d
86b
86b
86b
86b
86b
86b
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------------------- C0=86 CNTYN,fJ,lE_WRIGHT weT-LAKE ECOREGN-NCHf _

>fJC

07010204
e7010Z0J
07010203
07010203
078'82e3
07810203
07810204
07010204
07010204
87818283
87818283
0701028J
0701028J
078182eJ
0701e204
070182eJ
0701020J
070102eJ
0701028J
070'02eJ
0781020J
0701020J
07010203
07810203
07010284
07010204
07810284
07010204
07810204
078102&4
07810284
07818284
07010284
07010284
0781\'284
07810284
07818284

87810203
07818204
07810204
87810283
07010204
07810284
07010Z04
07010283
07818203
07010203
07010203

SED

."e"
e"
e"e"e2e.,.
".

el.".e..
el.
01'".
".
'"ee.
oo.

."e"

AUXID

86-8190
86-8284
86-0284
86-8284
86-0284
86-0284
86-8098
85-8090
86-8090
86-0281
86-8281
86-8281
86-8281
86-0227
86-0011
86-0252
86-8252
86-0252
86-0252
86-9252
86-0252
86-8243
86-0252
86-8284
86-9263
86-8263
86-e293
86-0941
86-8187
86-8187
86-8.184
86-8.184
86-&273
86-9273
86-8273
86-8217
86-9217
86-?
86-1
86-8243
86-8199
8~'99
86-e223
86---4J 106
86-8181
86-8106
86-8168
86-8168
85-8282
86-0282

RCHNAME

Ann Lk
Augusto Lk
Augusto Lk
Augusto lk
Augusto lk
Augusto lk
Bufrolo Lk
Buffalo Lk
Buffalo Lk
Carol in. lk
Corollne lk
Carol i ne Lk
Coroline Lk
Cedar lk
Charlotte lk
Clearwater Lk
Clearwater Lk
CI~rwohr Lk
Clearwater lk
Cleorwoter lk
Clearwater Lk
Clearwater Lk Cho 1'1

Cleorwoter lk Cho n
Clearwater Lk Cho 1'1
Cokoto Lk
Cokato Lk
Coil inwood Lk
Dean Lk
Dee.r Lk
Deer Lk
Dutch lk
Dutch Lk
french Lk
French Lk
French lk
Gronih Lk
Gron i Ie Lk
Gross lk
Cross lk
Gross lk
Howard Lk
Howard Lk
Ind;on Lk
l Woyerly
little Rock Lk
Little Waverly lk
Locke
Locke Lk
louisa Lk
Louisa LIl

TI

J
J
J
I
I
I
I
T
I
I
I
I
I
I
T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
T
I
I
I
I
I

""""T ArEeT

9000e."
8000e

."."."
lS1eoe

."'ee

."
1&880c
10900c."27880e

."."."
4&e0oe
40000c
40800e."
2840C
0·11

."

."
40Soc

8000c
3580c."
."."
4000c

."."

."."
5000c

urECT

BfEO
ABDfGH
ABCDEfC
ABorGH
ABOrG
ABCDEfC
ABOfGH
e
ABOfGH
ABDfGH
ABCOEfC
ABOFGH
AacOEFG
er
eE
ABOFGH
ABCOEFC
ABOrGH
ABOFG
ABOFG
ABCOErC
eor
eOF
eor
eOH
eOH
ABC
ABG
ABOrGH
"-BorGH
A80rGH
ABOFCH
eOH
Ae
eOH
or
o
"-BOrGH
"-BorCH
ABO_G
ABOtCH
ABorGH
e
ABOrGH
H
"-BO_GH
ABO_GH
ABO_CM
ABDrCH
"-BCOEFC

SOURCE

11,19,&5,80
48,151,65,18
11,14.'6,18,19
43,19,65,16
11,12,'4,16,19,43,65,76
19, " ,65, 111,30,40
40,19,65,18
41 ,90
43,19,65,16
48,19,65,18
11,14,16,18,19
43,19,65,'6
19,11,65,18,30,40
",19,65,S8
11,19,65,80
40,19,65,18
11,\4,16,18,19,80
43,19,65,16
11.12,14,16,19,43,65,76
11,12,14,16,19,43,65·,76
19,11,65,18,30.40
11,19,65,72
11,1S1,65,72
11,19,65,72

19,65,16
11.19,65,90
11 , ?
40,19,65,18
43.19,65,16
40,19,65,18
43,19,65,16
11,19,18,65
11 .65
19.65.16
11,'9,55.88
11,65
48,19,55,18
43.19,65.16
11 • 12 , 14, 16 , 19, 43,65.76
48,19,65.18
43.19,65.16
11.19,55
43.19,65.16
19.18
40.\9,55.\8
43. \9.65, 15
48,19.65.18
·8,19,65.18
",14.'6.111.19

USE
ACT

TW

TW
TW
TW
TW
TW
T.
TW

TW
TW

TW

TW
TW
TW
TW
TW
TW
T'
TW
TW
T.
sw
T.
TW
TW
TW
TW
sw
TW

TW
TW
TW
TW
TW
TW

TW
<JO
T.
TW
TW
TW

USE
PDT

UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
UX
U
UX
UX
UX
UX
UX

"""
clo-86
IllS 0 f-3-nlon t
clo-86
"'sof-J-mol'll
swed-73
clo-73
msof-J-mont
",do_,}-sc
"'sof-3_onl
"'so·f -.3_01'1 1
clo-86
"'sof-3_ont
clo-73
clo-86
clo-86
Illsof-J-mont
cla-86
"'sof-3-1IIoI'I1
swcd-73
swed-73
cl0-7.3
",do_3-sc
"'da-J-sc
mdo_3-sc
msof-3-mOl'l1
msof-3-mont
swco-47
mdo_3-se
msof-3_onl
msof-J-mont
msof-J-mont
msof-J.--f'Iont
msof-3-mont
"'dow-J-sc
"'sof-3_ont
elo-86
mdo_J-sc
msof-3_onl
msof-3-mol'lt
swcd-73
msof-3_ont
IIllof-3-mont
clo-86
msof-3--mont
"'lof-3-1 f
"'10'-.3_01'1'
",sof-3_0"t
IIIsof-3_onl
IIIsof-3-mOI'lI
clo-86

OS.

,7b
••b
e"
e"e7,•••e.be7,
87c.
e.b
e7b
e"•••."e"e.b
e"e"
e71
e7,
e••e7,
87,
e7,'.be7,
87,e7,
e.b
87,
e.be7,
e.b
87,
87.
87b
87,
••b
87,
87,
e.b
87,."87,
87i'.b
8li'.be.b
"b

~
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C0=86 CNTYNAME=WRIGHT WBT=lAKE ECOREGN=NCHF

HUe SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RMO DSN
ACT POT

137131132133 1315 86-13282 Louisa Lk I a I I A8DFG 11.12.14.16,19,43,65.76 TW UX swcd-73 87f
137131132133 1315 86-13282 Lou i so Lk I a I I ABCDEFG 19.1'.65.18.313,413 TW UX cza-73 860

86-? Maple Lk I a I I ABDFGH 413. 19 , 65, 18 TW UX msof-3-mont 86b
86-? lAaple Lk I - ABDFGH 43. 19 , 65. 16 TW UX msof-3-mont 87c

1370102134 86-0134 Mople Lk I 1eeeac BE 11 • 19, 14. 16 , 813 - UX cza-86 87b
13713102133 86-0137 Mar ie Lk I a I I ABDFGH 40. 19 , 65, 18 TW UX msof-3-mont 86b
137131132134 86-0009 Martha Lk I 1e1ac B 11.65 TW TX mdo_3-sc 87e

86-? Mary Lk I a I I ABDFGH 413 . 19 . 65. 18 TW UX msof-3-mont 86b
86-? Mary Lk I - A8DFGH 43. 19 . 65, , 6 TW UX msof-3-mont 87i
86-? Mink Lk I a I I ABDFGH 40 . 19 . 65. 18 TW UX msof-3-mont 86b
86-? Mink Lk I - ABDFGH 43. 19 . 65. 16 TW UX msof-3-mont 87e
86-? Mink Lk I - ABDFGH 43. 19 .65 • 16 TW UX msof-3-mont 87e

13713113203 86-13229 Mink Lk I a II A8DFGH 413. 19 . 65. 18 TW UX msof-3-rnont 86b
86-? Mud lk I a I I ABDFGH 413 . 19 •65. 18 TW UX msof-3-rnont 86b
86-? Mud Lk I - ABDFGH 43 . 19 •65, 16 TW UX msof-3-rnont 87e

071310204 86-0123 No Twin Lk I - ABOFGH 43 • 19 •65. 16 TW UX msof-3-mont 87e
070102134 86-13123 North Twin Lk I 011 ABOFGH 413, 19 •65. 18 TW UX msof-3-mont 86b
07010203 86-0251 Pleasant Lk I 8eeae BOEF 11 . 13. 19 . 41 . 43 , 813 U X cza-86 87b
07010204 86-0053 Pulaski Lk I 800ae CG 77,80 - UX cza-86 87b
07010204 86-0120 Ramsey Lk I all ABDFGH 40.19.65.18 TW UX msaf-3-mont 86b07010204 86-0120 Rom••y Lk I 3550e AS 11.41.43.65 SW UX mdo_3-.e 87e
07010204 86-0120 Ramsey Lk I - ABDFGH 43 . 19 .65. 16 . TW UX msof-3-mont 87c

86-? SilverLk I - ABDFGH 43. 19 . 65. 16 TW UX msof-3-mont 87i
07010203 86-0141 S i Iver Lk I a II ABDFGH 40. 19 . 65. 18 TW UX msof-3-mont 86b
070113204 86-0126 So Twin Lk I - ABDFGH 43. 19 . 65. 16 TW UX msof-3-mont 87e
07131132133 8G-e23e Somers I - ABDFGH 43 . 19 , 65. 16 TW UX msof-3-mont 87i
137131132133 86-132313 Somers Lk I a I I A80FGH 413 . 65. 19 • 18 TW UX msof-3-mont 86b
137131132134 86-13126 South Twin Lk I a I I ABDFGH 413 . 19 . 65 . 18 TW UX msof-3-mont 86b
137131132133 86-0223 Sugar Lk T 1eeeac B 11.19.65 - UY cza-86 87b
07010203 86-0289 Sylvia Lk T 1000ae 8 32,11.65 - UX cza-86 87b
137131132134 86-13114 Waverly I - ABDFGH 43. 19 •65. 16 TW UX IlIsof-3-mont 87c
137131132134 86-13114 Waverly Lk I a II ABDFGH 413. 19 , 65. 18 TW UX msof-3-mont 86b
07010204 86-13114 Waverly Lk I geeae BEDF 11 • 19 . 14. 16 •80 - UX cza-86 87b
07010204 86-13114 Waverly Lk I 498ac B 43.65 SW UX mdo_3-sc 87c
137010203 86-0242 Wiegand Lk I a I I A8DFGH 40 • 19 . 65. 18 TW UX msof-3-mont 86b
1371310203 86-0242 Wiegand Lk I - A8DFGH 43. 19 . 65 . 16 TW UX msof-3-mont 87c
13713113203 86-13242 Wiegand Lk I a'i ABCDEFG 19.11.65.18.313.40 TW UX cza-73 86a

N= 87
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Co-86 CNTYNAM(_WRIGHT weT-STREAM ECOREGN_~Hr

H\JC SEC AUXIC RCHNAME TJ ~T AFECT ErrECT SOURCE USE USE """ OSN
ACT POT

87818205 .., .A I 2600sqllli - - - - ero-a6 ."8701020J ." CLEARWATER CR I AeorGH 40,19,65,18 TW UX IIIsol-J-iTIanl ••b
0701020J .'5 CLEARWATER CR I 011 AeorGH 40,19,65,18 TW UX IIIsof-J-mant ••b
0701020J .'2 CLEARWATER L (CLEARWATER CR) I A80rGH 40,19,65,18 TW UX IIIsof-3-lIIanl ••b
87818284 ." CROW R, '" fK I ABOrCH 48,19,65,18 TW UX IIIsaf-3-mont ••b
87810284 ... CROW R, M fK I ABorGH 48,19,65,18 TW UX IIISOf-J.......on1 ••b
07010204 ••2 CROW R, N FK I AeOfGH 40,19,65,18 TW UX IIIsa f-3-mon I ••b
07010204 ••2 CROW R, N FI< I ABCOErGHI 011 - U eza-86 .7b
07010204 ••• CROW R, N F'K I 011 AeorGH 40,19,65,18 TW UX IIIsof-J-monl ••b
07010204 ••• CROW R, N rK I AeCOErGH! 011 - U era-86 ."070t8204 ••5 CROW R, N Fl( I ABOrCH 40,19,65,18 TW UX Itllof-3-mont •••07810204 ••• CROW R, N F'K I 26801QItli ABCOEF'GHT 011 - U ero-a6 .7.
87810204 ••• CROW R, N F'K I AeOfGH 48,19,65,18 TW UX IflSaf-3-mant •••1'701021'4 ••7 CROW R, N F'K I ABOF'GH 40,19,65,18 TW UX 1fI10f-J-Itlant ...
07010204 .'2 CROff R, N F'K I ABOrCH 40,19,65,18 TW UX IIllaf-J-mont ••b
07018204 ... L KORONIS (CROW R, N rl<) I ABOFGH 40,19,65,18 TW UX 'f1Saf-J-anl ••b... ,.

C0-87 CNTYNAME_YELLOW MEDICINE weT-LAKE ECOREGN-NGP

HUe SEC AUXID RCHNAME TJ AWNT AFECT EFfECT SOURCE USE USE """ OSN
ACT POT

87e2eee4 87-0096 811tton Lk I 126ae ABOF 11 , 19 SW 50 swed-87 .7.
87-0895 Burtan Marsh I 126ac ABor 11 . 19 50 50 Iwed-87 .7.

07e2eee4 87-8816 Curtis Lk I ... ABOF 14,16,18,19 50 - IlIsaf-4-spie .7h
87e28094 87-0016 Curtin Lk I 440ae ABor I 1 , 19 50 50 • wed-87 .7.

87-1 Oel Clark Lk I 147ac ABoF 11 , , 9 VSX UX • wed-a7 .7.
8782eee.. 87-6912 High Bonk Lk I 12Jae ABOr 11 , 19 50 50 .wed-87 .7.

87-1 John Lk I 17ae ABOr 11 , 19 SX TX swed-87 .7.
07828ee.. 87-8815 K"t,tad Lk I 113ac ABoF 1, , '9 SW SW swed-87 87c.
8702eae" 87-0e1J Lone Tree Lk I 163ae Asor 1I , 19 50 50 swed-87 ."
a7e.2eee" 87-6e61 Wieda Lk I 146ae ABOr 11 . 19 50 SW .wed-87 .7.
8702a0eJ 87-8182 MillerLk I 147ae ABor 11 , 19 SW 50 swed-87 .7.
e782OOe4 87-60J2 Wud Lk I 98ae ASDF \ 1 , 19 50 50 swcd-87 .7.
8762ee64 87-8e6e Splliltlan Lk I J8eae ABor 11 . 19 50 50 Iwed-87 .7.
87e2e8e4 87-0817 Ti_ Lk I 2J7ac ABOr 11 , 19 50 50 .wed-87 .7.
B7e2eee" 87-6919 Tyson Lk I 188ae Asor 11 . 19 50 50 swed-87 .,.
e782&ee4 87-eeUl Tylon Lk I ,.. AeO,," 14,16,18,1; 50 - Itl,of-4-sple .Th
8782&084 .2. 87~e38 Wood Lk I 4840e ABOF \1 , , 9 TW IJ'f • wed-87 .7.
8702ee84 '2' 87-e8J0 Waad lk I ••• Asor 14,16. US.'9 TW - "'sa f - 4-spie .7h

... ,.



22:54 FRIDAY. JULY 1. 1988 '23
YPCA 1987 Nonpoint-Souree Survey

By County. Woterbody Type. Nome

C0=87 CNTYNAME=YELLOW MEDICINE WBT=STREAM ECOREGN=NGP

HUC SEG AUXID RCHNAME TI AMNT AFECT EFFECT SOURCE USE USE RM() DSN
ACT POT

07020003 013 CANBY CR I OF 11.19.14 SW UW swed-87 87e
07020003 013 CANBY CR I a I I 0 19.11.65 V VI' ezo-87 860
07020003 015 CANBY CR I 0 19.11.65 V . -' ezo-87 860
07020003 115 CANBY CREEK I 10mi OF 11.19.14 SW UW swed-87 87e
07020003 215 CANBY CREEK I OF 11.19.14 SW UW swed-87 87e
07020003 011 FLORIDA CR I 10mi OF 11.19.14 SW SW swed-87 87e
07020003 011 FLORIDA CR - a II 0 19.11,65 - - ezo-87 860
07020003 001 LAC QUI PARLE R - a I I 0 19.11,65 U - ezo-87 860
07020003 eez LAC QUI PARLE R - 0 19.11.65 U - ezo-87 860
070Z0e03 012 LAC QUI PARLE R I Z0mi OF 11.19 SW SW swed-87 87e
07020003 012 LAC QUI PARLE R - 0 19.11.65 U - ezo-87 860
07020e03 e16 LAC QUI PARLE R I OF 11.19 SW SW swed-87 87e
070Z0003 016 LAC QUI PARLE R - 0 19.11,65 U - ezo-87 860
070Z0003 014 LAZARUS CR I 18mi OF 11.19.14 SW SW swed-87 87e
07020003 014 LAZARUS CR - all 0 19.11 .65 - - ezo-87 860
07020004 010 MINNESOTA R I OF 11 .19 TW UW !lwed-87 87e
07020004 011 MINNESOTA R I OF 11 . 19 TW UW !lwed-a7 87e
07020004 011 MINNESOTA R - 0 19.11.20.65.70 U - ezo-87 860
07020004 015 MINNESOTA R I OF 11 .19 TW UW !lwed-87 87e
07020004 015 MINNESOTA R - a I I 0 19.11.20.65.70 U - ezo-87 860
07020004 016 MINNESOTA R I OF 11 .19 TW UW !lwed-87 87e
07020004 017 MINNESOTA R I OF 11 .19 TW UW swed-87 87e
07020004 019 MINNESOTA R I 30mi OF 11 ,19 TW UW swed-87 87e
07020004 031 MINNESOTA R I OF 11 .19 TW UW swed-87 87e
07020004 026 MUD CR I 20mi OF 11 .19 SW SW swed-87 87e
07020003 x16 Spring Cr I 27mi OF 11 .19 SW SW swed-87 87e
07020004 022 YELLOW MEDICINE R T ABDF 11,19.71.72.76 Y Y msow-4-modi 87e
07020004 022 YELLOW MEDICINE R I OF 11.19 TW TW swed-87 87e
07020004 022 YELLOW MEDICINE R - 0 19.11.20.65 U - ezo-87 860
07020004 024 YELLOW MEDICINE R T ABOF 11.19.71.72.76 Y Y msow-4-modi 87e
01020004 024 YELLOW MEDICINE R I 2l!lml OF " .19 TW TW 8wcd-l!l7 l!l7.
07020004 024 YELLOW MEDICINE R - 0 19 . 11 .20. 65 U - ezo-87 860
07020004 025 YELLOW MEDICINE R. N BR T 29mi ABDF 11.19.71.72.76 Y Y msow-4-modi 87e
07020004 025 YELLOW MEDICINE R. N BR - a I I 0 19. 11 .20.65 U - ezo-87 860

N= 34
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APPENDIX H

A~sessment By Fish Tissue Contamination
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LOC

10

COUNTY

KEY TO THE FISH TISSUE CONTAMINATION TABLE

Location of the water body.

- Minnesota Department of Natural Resources lake identification
number (MDNR. 1968. An Inventory of Minnesota Lakes. Bulletin
25'1 St. Paul, Minnesota) or Minnesota Pollution Contl'ol Agency
Routine Monitoring Program station identification number.

County

POLLUTANT - HG, mercury; PCB, polychlorinated biphenol; TCDD, dioxin.

AREA Lake area, in acres, with fish tissue contamination.

MILES Stream area, 1n miles, with fish tissue contamination.

HUe U.S. Geological Survey hydrologic unit code. USGS. 1974. Hydrologic
Unit Map, State of Minnesota. Denver, Colorado.

SEG U.S. Environmental Protection Agency stream segment numbering
system or the Minnesota Pollution Control Agency stream segment
numbering system.

ON Identifies if the sampling site is ON the stream segment
listed or OFF the stream segment, but still represents
the stream segment listed.

ME Type of assessment - M, monitored; E, evaluated.



A. lAl<ES ( ,. "eM Acrn)

ACRES ruLlY SuPPOATINC RECRE... TlON.... L FISHING

lOC 10 COUNTY POLLUTANT AREA H\JC SEC ON "E

Ble STONE AT ORTONVllLE 86-8152 BIC STONE 12618 .,82ee81 ." orr "O[AO AT STAR LAICE 56--8383 OTTER TAll 7981 egeZel,' "TR.......ERSE 1 ~I NW BROWNS VALLEY 78-8825 TRA.... ERSE 11525 89828181 .,. orr "WINNIBlCOSH1SH AT BENA 11-8147 CASS 53.25 87818181 "-
'" ,464

ACRES PARTIAllY SUP~TJNC RECREATIONAL USES

lOC 10 COUNTY POLLUTANT AREA H\JC SEC ON "E

BASSWOOD-WHOLELAKE 9 WI NE OF ELY 38-lJS45 LAKE He 294" eg'''8el "8(1r,llDJI AT BDlIDJI e __elJ8 BELTR...... 1 He 642. .7818181 ." ON "BIC SANOY 18 W, N or WCCAECOR "-88152 AiTKIN He 6571 '7818183 "BIRCH 2 WI E OF BABelT 69-8093 Sf lOUIS He 7628 89938"' .., ON "BURNTStOE J wi NW or ELY 69-8118 Sf lOUIS He 1823. "8Jeeet ." ON "CASS AT CA5S lAkE 84-le)e BELTRoUIl He 29775 87818181 "CUll AT NISSWA 11~Je5 CASS He 9541 netttes ••• orr "lAl<E Of' THE WlXlOS (WHOLE LAKE) AT WARROAD 3g.....eeez-11 L OF' WOODS He 3128" "eJeee9 .,, ON "KA8ETOCAIU. AT l(A8E'TOCAtolA 1!19-9845 ST LOUIS He 1'813 ..,,,eH' .2. ON "LAC LA CROIX 7 WI E OF CRANE LAkE 6~224 ST LOUiS He .)4e7e egeJeeel "LEECH (MAIN BASIN) AT BREVIK 1, -.,ze3-e' CASS He 1e9175 I7I181e2 .., 0" "WillE LA~ AT CARRISON 48-e092 MILLE LACS He 132516 "lle2e7 "WINNETONKA (LOWER LAJ<E) AT ORONO 27-11J3-IZ l-IENNEPIN pce 6128 17119216 ••• 0" "IiI,NNEWASt(A AT CLDMOOO 61-9tJI POPE He 711e e782M9S ." orr "............ 12 IiII NE OF CRANE LAKE 69-9693 Sf LOUIS He 28268 "838ee3 ." ON E
OSAKIS AT OSAX IS 77-"21$ TOOD He 6758 e78182e2 .13 orr "onE" TAIL A.T OTTERTAIL 56-8242 OTTER TAIL He 14753 1982e1'3 "PELICAN AT BREEZY POINT 18-83'S CROW WINC He 8253 ""ele5 "PELICAN 3 ....IWQFORR 69-884' ST LOUIS He '894S ege3ee9Z ... ON E
RAINY 2 WI SE OF ISLAND VIE'flI 69-9694 ST LOUIS He 22eee8 1ge3eee3 "SACANACA U WI NW OF CRO MARAIS 1~633 COOl( He 196,e ege"eeet .., ON "TROUT " WI N OF TOWER 6g-"498 Sf LOUIS He 7641 Ig9Jeee2 .2. ON E
VERWILION AT TOWER 69-1378 ST LOUIS He 41557 egl,)lee2 ." ON E
WHITEFACE RESVR. 9 WI SE OF" MAl( IHEN 69-"375 ST LOUiS He 5691 e4.182el .2' orr "WHITEFISH AT CROSS LAJ<E 18-1318 CROW WING He 7378 e78111.S .., orr "

1891831

ACRES NOT S~TlNC RECREATIONAL USES

lOC 10 """"y POllUTANT AREA H\JC SEC ON "E

SAND POINT 7.S WI N OF CRANE LAKE 69-9617 ST LOUIS He 5e91 U131el" .2. ON "-8Me

---
TOTAL> 5.eee ACRES , .155.3/34



B. LAKES « 5.0ee oere.)

ACRES FULLY suPPORTING RECREATIONAL FISHING

LOC 10 COUNTY POLLUTANT AREA HUe SEG QtoI I,(E

BLACKDUCK 1 WI W OF BLACKDUCK 04-0069 BELTRAMI 2742 ege20302 030 OFF I,(
BYLLES8Y RESERVOIR AT RANDOLPH 19-0006 DAkOTA 1435 07040ee2 006 OFr I,(
CANNON 2.5 1,(1 W OF FARIBAULT 66-0008 RICE 1591 07040002 015 orF I,(
CARIBOU 7 1,(1 NW or DULUTH 69-0489 ST LOUIS 569 04010202 I,(
COON AT COON LAKE BEACH 02-0042 ANOI<A 1466 07e3e005 I,(
CRYSTAL IN BURNSVI LLE 19-0027 DAKOTA 292 e7020012 101
DAYTQtoI 2 WI SW OF FERGUS FLLS 56-0824 OTTER TAl L 275 89020103 eel orF E
ELYSIAN AT ElYSIAN 81-0095 WASECA 2289 0702ee11 016 o.r 101
ESOUAGAMAH 10 1,(1 W OF PALISADE 01-0147 AITKIN 835 07010104 025 orF 101
FINGER 8 1,(1 NW OF TOFTE 16-0646 COOl< 193 04010101 101
FOREST IN FOREST LAKE 82-0159 WASHINGTON 1898 07030005 I,(
HALL 2 1,(1 SW OF FAIRMONT 46-0031 IAARTIN 552 07020009 012 OFF I,(
HIGH 5 1,(1 N OF ElY 69-0071 ST LOUIS 277 09030001 I,(
ISLAND 9 1,(1 S OF IAARCELL 31-0644 ITASCA 19 07010101 101
KROAER 9 1,(1 SE OF IAARCELL 31-0645 ITASCA 64 07010101 101
LITTLE WOLF 2 WI W OF CASS LAKE 11-0505 CASS 490 07010101 I,(
LONG IN NEW BRIGHTQtoI 62-0067 RAMSEY 184 07010206 I,(
LONG 6 WI WOF Tooo 31-0175 ITASCA 86 09030006 I,(
I,(INNETONKA(UPPER LAKE) 1.5 1,(1 SE OF MOUND 27-0133-05 HENNEPIN 4280 07810206 808 orF I,(
PIKE 9 WI W OF GRND MRAIS 16-0252 COOl< 810 0401e101 032 ON I,(
REBECCA IN HASTINGS 19-0003 DAKOTA 41 07040001 I,(
REBECCA 4 I,(I NW OF WAPLE PLAIN 27-0192 HENNEPIN 234 07010205 I,(
SHETEK 3 toll E OF WASQtoI 51-0046 WURRAY 3351 0710ee01 005 OFF I,(
SOUAW 2.5 1,(1 SW OF OUTING 18-0207 CROW WING 82 07010105 I,(
STAR 3 WI SW Of DENT 56-0385 OTTER TAIL 4721 09020103 I,(
TETONKA AT WATERVILLE 40-0031 LE SUEUR 1209 07040002 817 OFf I,(
TOM 17 I,(I NE OF GR WARAIS 16-0019 COOl< 578 ••010101 "5 OFF E
WACONIA AT WACONIA 10-0059 CARVER 2607 07020012 I,(
WENCH 24 WI NW Of GR WARAIS 16-0398 COOK 24 04010101 029 OFF I,(
WHITE BEAR IN WHITE BEAR LAKE 82-0167 WASHINGTON 2585 07010206 I,(
WILLWAR AT WllLWAR 34-0180 KANDIYOHI 761 07020004 ...---

35.738



ACRES PARTIAllY SlFPORTlNC RECREATIONAl. USES

LOC 10 COUNTY ~LLUTANT AREA HI.<: SEC "" "E

ADAUS 15 wI NE or FOREST CTR 38-0153 LAKE He u. 898J6eel .2' orr EACATE 3.5 WI S or l,t,KE SHORE , 1-6216 CASS He 15. 87e,el8S ••s orr "ALPINE 28 WI NE OF FOREST CTR 15-e759 COOK He .,. 89938e8t .AS orr "...."'5ER t2 WI NE OF FOREST CTR 38-IJJ6 L"'I<E He ,,, 'ge3eee1 .,, orr EASH '3 WI NW OF ORR S9-9854 ST LOUIS HG ... egeJ8ee3 "ASPEN 1 WI S OF BICFORK 3'-8691 IT"'SCA He •• .983eee5 "SALL CLUB " w, NW OF CRM) """'IS 16-8182 COOK He ,.. 94e1"et "BALL CLUB 6 WI WOF OEER RIVER 3'-8812 ITASCA He 3935 178Un81 .,. orr "SASS 11. WI E OF EFFIE 3'-0315 IT...SC'" He 12S 1ge3et85 "SASSETT 6 WI N or 8RIUSON 69-894.' ST LOUIS He 'SJ 84.ele282 "SEAR HEAD 9 WI sE OF TOWER 59-8254. ST LOUIS He ." 148t82e' "SEAR ISlAND 3 W' N OF S"'89ITT 69-8115 ST LoolS HG 2667 198Jeeel "BElLO 8 WI sw or BICFORK 3'-9nS ITASCA HG .., InJee96 "B'G 14 WI NW or ELY 69-8198 ST LOUiS He t74.e 8ge3ee91 EBIG 9 WI WOF CLOQUET e9-{1l9J2 C"'RLTON HG S., 84118281 "SIC CARNELIAN 4 WI S Of MARIN-ST-cR 82-8949 WASHINGTON He .u ,78J8ees "SIC ......RINE 3 WI W OF MARINE-ST-CR 82-8952 WASHINGTON He 1577 e183eet5 "SIC MOOSE ,. WI NW OF [I.Y 69-83'5 ST LOUIS He 1832 898Jeetl ." "" E81e PINE 5 WI • 0' 'INl,t,YSON 58-1138 PINE He ,., .7.3ee83 '2' orr "81C T........RAClC 4 WI S Of" DUXBURY 58-ee24. PINE He 7S 171Jeee, "SLACK ISlAND 9 WI SE OF MARCELl. 3'-84'S ITASCA He I., 171'I'8J "SlAClCOUCK 18 W( N OF' ORR 59-8842 ST LOUiS He 1254 89t38813 '2' "" EIlRIJLE '9 "I' N OF LUTSEN 1~34.8 COOK He 4152 14118181 .,. "" "BUC!< 18 w, N OF NASHWAUK J'-e969 ITASCA He 4., 1781.'83 "CARIBOU 4 WI N Of LUTSEN 16-8368 COOK He ". 94811181 ... "" "CASC"'OE 15 w' N OF LUTSEN 16-9346 COOK He 4" 94."181 ... "" "CHRISTJAHSON 4 VI S OF MCNAIR 38-8758 LAKE He 15. .4.818182 "CHRiSTMAS 'N SHOREWOOO 27-9'37 HENNEPIN He.PCS ". 97818296 "COE '8 WI SW OF AUtQR... 59-8562 ST LOUIS He SI 941182et "COFFEE t 1 WI E OF F(llll(ST CTA J8-ee64. LAKE He 12' 8993ee91 ECRANE 24 WI NE OF ORR 59-e615 ST LOtUS He J98S 89839ee2 .OJ "" ECR:ESCEHT 1S WI N OF TOFTE 16-e4$4 COOK He ." 84811191 .,. "" EC'lI.U 14 WI E O~ EF~IE 31-e171 ITASCA He " "139ees "COT FOOT SiOUX (..... IN 9"'5IN)7 SW OF INGER J'-98S7-e1 ITASCA He 2128 e711.,et .., 0" "OAVIS 24 WI NW or CR .....R... IS 16-94.3$ COOK He 4SS 840818181 EDEER 9 WI 10M Of CRO RAPIDS 3'-8719 ITAseA He 31126 e7e'9lt' .., 0" "DEVIL TRACk 3 WI N OF CRNe URAlS 16-914.3 COOK He 1873 e411e'8' .,. "" EDEVll'S 4 WI SE Of OCILvt.E 3J-eeJ3 I(ANABEC He '" e7eJ8ee4 "DEVILF'lSH 12 WI "" or HOVlAHO 16-6629 COOK HG JOB e4etlle, "01 SAPPO INTVF:NT 13 WI N or FOREST CTR 38-6"S8 LAKE HG '16 698Jee9' ." orr "CUEELL 4 WI E or ISABELLA 3&-8393 LAKE HG ". 94.Ut1(tl "DUNNIGAN 14 WI NW Of" ISABELLA 3~664 LAKE He ., 8993"e1 ." orr "E. BEARSkiN 19 WI N OF CRJrrotI t.RAIS '~146 COOK He .., 84919'91 EEACLENEST '4 2 WI S OF ROBINSON 69-8285 ST LOUIS HG ,.71 899J8te2 "~GLES NEST NO. 4 8 WI E Of SQU)....N 69-e218 ST LOUiS He 2.2 999Jee82 "EAST CHUB 22.5 WI S OF ELY 3&-8674- LAKE . HG '4 e99Jeee1 .., 0" "ECHO '8 WI NE OF' ORR 69-861$ ST lOUIS HG 18$4 tgeJe882 "ELBOW 9 WI SE OF ORR 59-67u ST LOUIS HG '852 8993eee2 ." "" "ELBOW (WAIN S...Y) 'e WI NW or TonE 16-eS9s-e, COOK He SI. e4e,e'" "J:'ALL .5 WI NE or WINTON 38-ea'l LAKE He 2173 9903gee' Er ARN ISLA'-tI 1 WI sw or AITKIN e'-9tS9 AITKIN He 26$4 87e,ele.. "FAT 32 W, NW Of ELY 6~4.81 ST lOUTS He '" ege3e8e1 '2. 0" "

-. -



ACRES PARTIALLY SUPPORTING RECREAT]ONAL USES

LOC ]0 COUNTY POLLUTANT AREA HUe SEC ON ME

nSH 6.5 1041 NW OF DULUTH 69-6491 ST LOUIS He 3811 04010202 1394 On'" U
FIVE 13 UI '« or SANDSTONE 33-0003 KANABEC He 42 07030003 E
FREAR 12 IoAI NW OF TOFTE 16-0806 COOK He 277 04010101 M
FROST 26 IoAI NE or rOREST CTR 16-6571 COOl< He 236 09030001 E
CABIUICHICAMI 23 1041 NE OF rOREST eTR 16-6811 COOl< He 1236 09030001 043 OFr E
GARDEN 4 1041 SE OF ELY .18-0738 LAKE He 670 09039001 U
GE-BE-ClN-EOUAT 28 1041 NW or ELY 69-0350 ST LOUIS He 607 090300el 928 orF U
CREENWOOO 13 1041 S'« OF ISABELLA 38-6656 LAKE He 1469 09030001 011 orr loA
CREENWOOO 19 1041 NE OF CR MARAIS 16-0077 COOK He 1783 04010101 017 ON loA
GULL AT TENSTRIKE 04-6120 BELTR"""I He 2243 07010101 loA
CUN 3 1041 S'« OF PALISADE 01-6099 AITKIN He 760 07010104 loA
GUNrLINT 30 1041 N OF LUTSEN 16-0356 COOl< He 4047 090313901 loA
HANGING HORN 2 1041 S OF BARNUM 09-0038 CARLTON . He 409 07030003 1396 OFF loA
HANGING KETTLE 4 MI S OF" AITKIN 01-6170 AITKIN HC 302 07010104 loA
HARRIET IN MINNEAPOLIS 27-0016 HENNEPIN He ,PCB 353 07010206 loA
HIGHLIFE 13 MI N'« OF ISABELLA 38-0673 LAKE He 20 09030001 011 OFF loA
HILL (MAIN BASIN) AT HILL CITY 01-6142-02 AITKIN He 750 07010103 loA
HOBSON 5 1041 N'« or CHISOLM 69-6923 ST LOU]S He 66 07010103 loA
HOMER 17 1041 N OF LUTSEN 16-0406 COOK He 516 04010101 E
HORSEHEAD 5.5 1041 N or KEt'«AT]N 31-0047 ITASCA He 18 07010103 loA
HORSESHOE 1 104] S or RICHto()NO 73-0157 STEARNS He 995 07010202 loA
HUSTLER 26 104] N'« OF ElY 69-0343 ST LOUIS He 272 09030001 loA
ISIL13ElLA 1 1041 NE OF FOREST CTR 38-0396 LAKE He 1516 0903ee01 loA
]SLAND 11.51041 N or DULUTH 69-0372 ST LOUIS He 1715 040Ul202 008 OFr loA
JEANETTE 10 1041 E or BUYCl< 69-0456 ST LOUIS He 293 09030001 loA
JESSIE 18 1041 N OF OEER RIVER 31-0786 ITASCA HG 1635 09030006 1.4
JOHNSON 4 1041 N'« or CRANE LAKE 69-0691 ST LOUIS He 1685 09030003 U
JULIA 2 MI SE OF PUPOSKY 04-0166 BElTR""" I He 450 09020382 loA
LAKE OF THE WOODS \FOUR 1041 BAY) AT WHEELERS PT 39-0002-62 L OF WOOOS He,TCDD 5000 09030008 M
KANE 1.5 104] SE OF MCNAIR 38-6651 LAKE He 1 HI 04010202 M
KAWISHIWI 10 1041 E OF FOREST CTR 38-0080 LAKE He 400 09030001 021 OFF M
KJOSTAD 11 1041 NE OF ORR 69-6748 ST LOUIS He 444 09030002 E
LAKE FOURTEEN 14 MI N OF BUHL 69-0793 ST LOUIS He 402 09030005 012 OFF 104
LAX 4 1041 NW OF SILVER BAY 38-0406 LAKE He 274 04010102 E
LITTLE 2 1041 NE OF LINDSTROM 13-0033 CHISAGO He 159 07030005 M
LITTLE BASS 2 1041 N'« OF FINLAYSON 58-0127 PINE He 16 0703ee03 M
LITTLE CASCADE 16 M] N'« OF GR MARAIS 16-0347 COOK He 262 04010191 E
LONCYEAR (S. BAY) IN CHISHOLM 69-0857-61 ST LOUIS HG 70 04010201 104
LOON 29 MI N or LUTSEN 16-0448 COOl< He 1197 09030001 M
LOON 30 MI N OF TOWER 69-0470 ST LOUIS He 2616 09030001 E
MCDONALD 12 MI NW or GR MARAIS 16-0235 COOK He 99 04010101 E
MEDICINE 5 MI NW or TENSTRIKE 04-6122 BELTRAMI He 446 09020302 1.4
MIDGE 8 1041 SE OF BEMIDJI 29-0066 HUBBARD He 588 07010102 M
MINNETON1<A (CRAYS BAY) AT WAYZATA 27-0133-01 HENNEPIN PCB 188 07011!1206 00e orr M
I.4INNt'«AWA 4 MJ NE or MCGREGOR 01-0033 AITKIN He 2513 07010103 M
MOOSE :5 MI NE OF ORR 69-0e06 ST LOUtS He 977 09030002 007 ON M
UOOSEHEAO AT MOOSE LAKE 09-0041 CARLTON HG 291 07030003 006 orr 1.4
MORGAN 18 1041 N or GR MARAIS 16-0220 COOK HG 82 04010101 M
MUSOUASH 11 MI N OF GR MARAIS 16-0104 COOK He 141 04010101 026 OFF E
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ACRtS PARTIALLY suPPORTING RECREATIONAL USES

LOG 10 COUNTY POLLUTANT AREA H'~ SEG ON uE

TOOHEY 11 loll NW or TorTE 16-0645 CCJOt( HG 406 94019101 E
TROUT 9 ... I W or HOVLAND 16-0049 COOK HG,PCB 257 04010101 1.1
TROUT 1 1.11 S or COLERAINE 31-0216 ITASCA HG 11590 07010103 1.1
nrro ISLANO 7 ... I N'I'f OF" GRNO MRA IS 16-0156 COOl< HG 794 04010101 926 orr E
UNNAUEO ("'INARS) 3 1.11 E. or TArT 69-0951 ST LOUIS He 10 04010202 104
WABANA 6 "'1 N'I'f or COLERAINE 31-0392 ITASCA HG 2133 07010103 u
WASHBURN 4 loll N'I'f OF" OUTING 11-9059 CASS HG 1768 07010105 1.1
WAIJI(ENABO 5 loll W or PALISADE 01-0136 AITKIN HG 644 07010104 1.1
WHITE EARTH 4 loll NE WHITE EARTH 03-0328 BECKER HG 2005 09020198 u
WHITE IRON 2 "'1 SE or ELY 69-0004 ST LOUIS HG 3429 09030e01 E
WHITE SWAN 1S loll E or "'ARCELL 31-0260 ITASCA He 148 07010103 104
WHITEWATER 2 "'1 SE or AURORA 69-0376 ST LOUIS He 1210 04010201 934 orr ...
WILSON 13 "'1 E or ISABELLA 38-0047 LAKE He 622 04010101 104
WINDY 11 1.11 SE OF rOREST CTR 38-0068 LAKE He 450 09030001 E
WINONA (SOUTH BAY) IN WINONA 85-0011-01 WINONA He 300 07040003 1.4
ZI.M3RO 2 loll NE OF ORONOCO 55-0094 OLI.4STEO PCB (He) 991 07940004 90S orF 1.1

146.009

------
TOTAL 181.747 ACRES « S.000)

1.367.131 ACRES ASSESSED

C. GREAT LAKES

SHORELINE "'ILES NOT SuPPORTING RECREATIONAL USES

LOC 10 COUNTY POLLUTANT • MILES HUe SEG ON I.4E

SUPERIOR SE OF F"RENCH RIVER 16-0001-N036 ST LOUIS PCB ~HG~ 04020300 loA
SUPERIOR SW or SPLl T ROCK PO INT 16-9091-N035 LAKE PCB HG 04020300 loA
SUPERIOR 2.5 loll E OF BEAVER BAY 16-0901-11I037 LAKE PCB 04020300 1.4
SUPERIOR S OF TERRACE POINT 16-0001-1\1934 COOl< PCB (He) . 04020300 104
SUPERIOR S OF HAT POINT 16-0001-N933 COOl< PCB . 04020300 104-

272 MILES

• ( ) pollutont found at partially supporting levels



D. RIVERS

WILES SUPPORTING RECREATIONAL FISHING

ASSOCIATED REACHES~INCIPLE LOCATION
ASSOCIATED LOCATION

10 COUNTY POLLUTANT WILES

HUe SEC ON "'

Z4.1

11.1
26.3
24.4

15.5

21.5

28.3

t7. t
34.5
28.S

29.4

CANBY CK AT RD BTN S13/HI 3.5 WI SW OF CANBY

CEDAR R. C$AH-1 WOF WALTHAW

CENTER CR SELeM' D..... AT CEORGE LK ....T F.... IRMONT

CARVIN BROOK ....T STOCkTON
MISSISSIPPI R. BY LAkE IT....SC....
ROCK RIVEA t Wilt EAST or HOLLAND

ROCK R.-EAST BRANCH 2.5 loll w. or WOODSTOCk
STRAIGHT R AT CR-13 1 WI N OF WEDFORD

STR.... IGHT RIVER ....T CR BR 1 WI N OF HOPE

WID SR WHITEW....TER A NEAR .....14 2.' loll SW OF ELBA
N 8R WHITEWATER R Z loll WOF ELBA
S 8R WHITEWATER R CR-21 J.5 WI SW OF ALTURA

WHIT[WATEA RIVEA N.W. OF UTICA

CN9-15.6

CD-31

CEC-Z9.6

CS-l1.3
l,/tol-I365
Ro-e".4
ROE-I.5
ST-15

ST-48

-..
W'IIIIN-3.5
WWR-23
WWR-Z6

YELLOW 1ol£DIC!NE

.....,.
IolARTIN

WINONA
CLEARWATER
PIPESTONE
PIPESTONE
STEEL[

STEElE

WINONA
WINONA
WINONA
WINONA

17121el3

Inee2e1
e7888281
171zeee'
171ze8eg
e78488e3
17811111
ll1t7U84

.7148082
'7'48882
17e4e8ez
t784eeez
tl784e8ez
1714eeez
,784ee9Z
1714teeZ
l7e4eeez
171"8883
17e488e3
1714"13
"78~1883

Z51.3 w,t ..

815 ON

321 ON
eZ3 ON
tie ON
112 ON
eZ3 ON
1'33 ON
.35 ON

." ON
et" ON
eZ1 ON
122 ON
123 ON
222 ON
825 ON
9Z7. ON
12e ON
12t ON
1'21 ON
eZ2 ON
8ZZ ON

",
",,,
"
"

""",

WILES PARTIALLY SUPPORTING RECREATIONAL USES

....SSOCIATED REACHESPRIJrCIPLE LOC....TlON
ASSOCI ....TED LOCATION

10 COUNTY POLLUTANT WILES

HUC SEC ON "'
BUFF....LO CK AT CR-54 4.5 WI NE OF ST[WART
BIG FORk RIVER NEAR SIC FORk.WINNESOTA
BIG FORk RIVER NE OF "lin NEAR HARRISON LANDING
BLut EARTH RIVER AT MANKATO

BLut EARTH RIVER BY RAPIDAN D......
CA.....".. RIVER NE OF NQlRTHFlELD

CANNON RIVER SE OF NORTHFIELD

CEDAR RIVER 2.5 WI. W. OF LYLE
CEDAR RIVER J loll S. OF AUSTIN

-

,

8FC-39.5
SF-134
SF-15'
8E-I

BE-II
CA-3e

CA-41.S

co-.
CD-Ie

-.

IoCLEoo
ITASCA
ITASCA
BLUE EARTH

BLUE EARTH
DAKOTA

RICE

.....,......,.

He
He
Hepc.

He
He

He

He. PCB
HC.PCB

41.',..
.12.5

1.1

••••. 3

23.3

t 1. 5

17111295
"13etle6
"IJI.es
.7828889
17129etl9
17928899
8784et9Z
8784888Z
17948eez
1784eee2
8784etlez
878"e882
87888281
818882el
87888281
e798e2el
1'7888281

"7•••••••••'.2
2"".•••..,
2'.
'"."..,..."...." ,

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

""""
",
,
,,



YILES PARTIALLY SuPPORTING RECREATIONAL USES

ASSOCIATED REACHESPRINCIPLE LOCATION
ASSOCIATED LOCATION

10 COUNTY POLLUTANT YILES

HUe SEC ON YE

YELLOW MEDICINE He

PCB ,He

He.PeB.TCDO 8.6

S rK CROW R AT CSAH-2 5 YI N or GLENCOE

Io4AIN BR LAC OUI PARLE R AT CR-56 S or: DAWSON
W BR LAC OUI PARLE R AT U$-75 4 YI S or MADISON

W BR LAC OUI PARLE R BELOW ON.! AT DAWSON
LESEUER R YN-66 1.5 YI NW or RAPIDAN
YINNESOTA R. CSAH-9 N or JORDAN

YINNESOTA R. SH-22 AT ST. PETER
MINNESOTA R. USH-71 AT MORTON

YINNESOTA R.• USH-212 AT GRANITE rALLS

YISSISSIPPI R. USH-169 AT ANOKA

YISSISSIPPI RIVER AT MONTICELLO

YISS R BLO YILL ISLE ABV RR BRIDGE. LITTLE rALLS

YISSISSIPPI RIVER AT JACOBSON

MISSISSIPPI R. BY GRANO RAPIDS

YISSISSIPPI R. CSAH-62 COHASSET
N BR PIPESTONE CK AT CR 71 4 MI W OF PIPESTONE
RAINY RIVER BRIDGE AT BAUDETTE

RAINY R BY CR-8S BLO RAPIDS 2 MI NE or BIRCHDALE
RED LAKE RIVER-EAST CRAND FORKS

CRS-49

LOP-1S
LOPW-S.S

LoPW-0.7
LSR-1
MI-39

MI-8S
MI-196

MI-2S2

UM-872

UM-89S

UM-973.6

UM-1137

lJt,I-1172

UM-1178
PCN-2.6
RA-12

RA-39.3
RL-0.2

IK:LEOO

LAC OUI PARLE
LAC QUI PARLE

LAC OUI PARLE
BLUE EARTH
SCOTT

NICOLLET
RENVILLE

ANOKA

SHERBURNE

MORRISON

AITKIN

ITASCA

ITASCA
PIPESTONE
L or: WOODS

KOOCHICHING
POLK

He

He
He

He ,PCB
PCB
PCB.He

PCB
PCB

PCB.He

He

HC

HG
HG
HG

TCDO
HG,PCB

26.5

16.6
18.6

1.5
5.2

26.6

5.7
42.8

14.9

60.8

89.7

26.1

3.4
21.2
13.4

47.7
38.1

87818285
87010205
137020003
137820003
07020003
07020003
87820011
07828812
07820012
07020812
079280137
.,78213887
87828884
87028004
87820004
87828884
e7e2eee4
87e2eee4
1378206134
87828884
87828884
878208134
87820064
87820884
87818286
878182136
87818286
878182133
07010203
07018203
07810184
07010194
07010183
07818184
07010104
07810184
07018184
07818183
87818183
07818103
878181133
87818183
87818183
10170283
0983888e
89830808
89836664
096213303
696213363
69620303

004
106
1312
1305
2133
183
061
004
06e
003
082
821
117
816
815
811
8Hl
888
806
88S
13131
317
819
031
1386
284
00S
0131
089
118
182
061
1312
226
814
1315
1324
1301
882
823
822
131
331
935
0135
061
8131
13131
003
1137

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

u

Y
tJ

M
E
M

E
E

E

'"
E

M

E

M

E
M
E

M
E



lollLES PARTIALLY SUPPORTING RECR~TTONAl USES

PRINCIPLE lOCATION 10 COUNTY POLLUTANT MILES ASSOC IATED REACHES
ASSOCIATED lOCATION

HUe SEC ON ""
REO R OF" THE N ON ......171 AT ST. VINCENT Rt-IS7 I(fTTSON "" .2.6 M828J!1 ee, ON •89828J!! ••• ON

REO RivER SK-l BRIDGE AT OSLO
999Z9JII ,.S ON

RE-274 .....RSHAll He,PCS ee.J e99ZeJ96 ••• ON •198Z'Jl! ,.s ON
.9121311 ••• ON
19,Z.J.5 ee, ON
t9.2.JeS ee, ON
.9I2'J,6 .., ON
'99Z.JeS ••s ON
.gezeJel .., ON
89828J81 '.J ON

REO RivER AT GRAND fORkS RE-J88 POLK HG.PCB 112.8 1982.J81 ee. ON •'98Z8J81 ,., ON
"828J81 ••• ON
899Z8381 .,. ON
n828J81 ." ON
89.Z8187 ee' ON

REO AIVER ~2ee BY HAlSTAD AE-l7l ......... He,PCB '98Z8187 ee, ON •89f28187 eeJ ON
.,828117 ee. ON
8912111. .., ON
191211•• ,., ON

RED RIVER ..... IN t: F'lRST AT FARGO RE-.52 C"'V He.PCB ...s 8982111. ,., ON •898211e. ee, ON
19821Ht4 ••• ON
""28tt. ,.s ON

REO R ABOVE OAM AT BREOCENUOCE AE-S47 WILKIN HC,PCS ,., 8ge2818. ,.s ON •
""'" RIVER AT AH(I(A ........ AHOIlA "" 11. 2 87118287 ee' ON (

17811Z.7 .., ON
RtAl RIVER C~2 •• ST _ FRANCIS R\N-,. ANOKA PCB 34." '781'287 ees ON •17.18Z17 ee' ON
SAUl< RIVER AT CSAli-58 IN COLO SPRING 5"-21. g STEARNS "" S.S 87818282 ,., ON •
SAUl< RIVER .T CSAK-I!IS BRIDGE NEAR "'£lAOSE SA-7. STEARNS "". 47.9 878t1Z82 ,.. ON •8781'Z82 ,., ON

178t12e2 ••• ON

S.t.lM: R .T MELROSE 2"" HET .BOYE DAM 504-75.9 STEARNS "" 16.8 17"1282 ,.. ON •
SAUl< 'UVER AT CSAH-1J IN WEl.ROS£ SA-7S.1 STEARNS HC.I'CB 17'''282 ,.. ON •

ST. LOUIS R .5 '" E or SCANLON AT SCANLON 004110I SL-21.9 CARLTON PCB ,.. ....,.2t" '" ON •
ST. lOUIS R. lJSK-2 BY BRCO<STON SL-Jl5 ST LOUIS "" Je .• e.1182el ." ON (

••81'281 ." ON
••8182e1 .,. ON
'''''82el .14 ON

ZUMBRO RIVER ON CSAH-2 AT MILLVILLE ZWo-J·.J WABASHA He ,PCB "I.e ""'8ee" .., ON (
17•••e... .., ON

5 SA ZI.N3RO RIVER BEl(JJIII zu,eRO VJ(E 0"'-1 Z1..W-57.J wAB.t.SHA. He.PCB S.S .78.ee,4 ". ON •87••,e". ee. ON

1121.2 Wlln

_.



~ILES NOT SuPPORTING RECREATIONAL USES

PRINCIPLE LOCATION 10 COUNTY POLLUTANT. ~ILES ASSOCIATED REACHES
ASSOCIATED LOCATION

HUe SEG ON ~E

LESUEUR R AT CR-54 5.5 ~I S OF JANESVILLE LSR-40.2 WASECA PCB ~HG~ 18.7 07020011 013 ON ~

~INNESOTA R. U$H-169 AT SHAKOPEE 10.11-25 SCOTT PCB HG 30.8 07020012 M1 ON E
~INNESOTA R. AT FT. SNELLING PK. ~I-3.5 HENNEPIN PCB 07020012 001 ON loA

IoAINNESOTA R. SH-19 AT HENDERSON 10.11-64 SIBLEY PCB (HG) 20.4 07020012 013 ON E
07020012 019 ON
07020012 029 ON
07020007 001 ON

MINNESOTA R. 3.5 MILES S.E. OF NORTH STAR 10.11-94 NICOLLET PCB 40.5 07020007 0e3 ON E
07020007 ee4 ON
07020007 005 ON
07020007 00a ON
07020007 009 ON
0702M07 010 ON

loA INNESOTA R., CSAH-35 BY NEW UlJ,l 10.11-155.5 NICOLLET PCB 43.4 07020007 011 ON E
07020007 019 ON
0702e007 018 ON
07020007 016 ON
07020007 015 ON
0702e007 013 ON

MISSISSIPPI R. AT LA CROSSE IJM-698 HOUSTON PCB (He) 22.3 07040006 001 ON 10.1
07040006 0e2 ON
07040006 108 ON
97060e01 021 ON
07060001 217 ON

MISSISSIPPI RIVER AT DAKOTA ~7e7 WINONA PCB (He) 15.2 0704ee06 20a ON 10.1
MISSISSIPPI R. BY LA MOILLE IJM-714 WINONA PCB '::,7~4e006 009 ON loA

MISSISSIPPI R. BY ftlNONA lJM-728 WINONA PCB 11.4 070"0003 102 ON loA
e7040e03 024 ON
07040003 001 ON

~ISSISSIPPI R AT FOUNTAIN CITY, WI UIof-733 WINONA PCB 10.0 07040003 202 ON 10.1
07040003 006 ON
07040003 107 ON

MISSISSIPPI R 1 MI SW OF BUFFALO, WI UIof-744 WABASHA PCB (He) 15.5 07040003 207 ON 10.1
07040003 00a ON

MISSISSIPPI R. BY KELLOGG IJM-752 WABASHA PCB 07040003 109 ON E
MISSISSIPPI R. AT WABASHA lJM-76e WABASHA PCB 49.4 e7040003 017 ON loA

0704ee03 209 ON
MISSISSIPPI R 1 MI S OF PEPIN, WI ~767 WABASHA PCB 07040001 e01 ON 10.1
MISSISSIPPI R. AT LAKE CITY lJM-772 WABASHA PCB 07e4e0e1 001 ON 10.1

e7040001 002 ON
MISSISSIPPI R.-HEAD OF LAKE PEPIN UM-7S5 GOODHUE PCB 07040001 eEl4 ON E
MISSISSIPPl RIVER AT RED WING ~790.5 GOODHUE PCB e7040001 90S ON 10.1

07040001 006 ON
e7e40001 108 ON

MISSISSIPPI R.- AT RED WING l.JM-797 GOODHUE PCB (He) 18.3 07040001 20S ON 10.1
MISSISSIPPI R. 1.5 MI NW OF DIAMOND BLUFF,WI lJM-802 GOODHUE PCB 0704ee01 20S ON 10.1

07940001 010 ON
MISSISSIPPI R. BY CONFLUENCE WITH ST. CROIX R. Uto4-81 1 . 5 DAKOTA PCB 07040001 011 ON 10.1
MISSISSIPPI R. AT HASTINGS UM-815 DAKOTA

·CB n 07010206 1El1 ON loA

MISSISSIPPI RIVER 2.5 10.11 NW OF HASTINGS UM-817 DAKOTA PCB HG 197 07010206 201 ON loA

MISSISSIPPI R.-SPRING LAKE N. E. OF SEOIL UM-821 DAKOTA PCB HG 07010206 201 ON E
MISS R. AT GREY CLOUD ISLAND UM-826 WASHINGTON PCB HG 07010206 201 ON M
MISSISSIPPI R. S OF ST. PAUL UM-830 WASHINGTON PCB 07010206 301 ON E

• [ ) pol lutante at partially eupporlln9 level.

,



WILES NOT SuPPORTING RECREATIONAL USES

PRINCIPLE LOCATION 10 COUNTY POLLUTANT • WILES ASSOCIAT£O REACHES
ASSOCIATED LOCATION ..., S'C ON .,

MISS RIVEA WABASHA ST-ST. PAUL uY-l!I48 RAMSEY PCB (He) 12. S 81eltZeS .., ON •'7111206 102 ON
MISSISSIPl:'1 RIVER - WINNEAPOlIS l.U-l!I53.5 HENNEPIN

PCB n s.s 17919296 2.2 ON •WISSISSIPPI R. AT rRlDLEY ~1!I59 J.4ENNEPIN PCB He 1Z.~ 87919296 '.2 ON ,
MISSISSIPPI RIVER BELOW COON RAPIDS DAM IN-1!I66 HENNEPIN PCB HC 97811286 ,.. ON •MISSISSIPPI R. AT SAUK RAPIDS l.N-93e BENTON PCB HC s., 17818ze3 ". ON •171 I IZ93 .., ON

RAINY RIVER AT CLDlENT50N RA-19.7 l OF WOODS
TCDD ~HCl 2.' Ige38eee ••7 ON •RAINY R 2 III E OF LOMAN NEAR WATROUS 15 RA-51.5 KOOCHICHING TCDO He •. s 8geJege4 .ll ON •RAINY R. AT INTERNATIONAl FAlLS RA-a3 I<OOCHICHING 'COO HC 19.3 egeJeee4 1lJ ON •89838ee4 ." ON

$Al.M' R '.5 WI NW OF ST CLOUD 5"-3.5 STEARNS PCB fHCl 8711t212 .., ON •
SAUK RIVER CSAH-1 ST. CUXA' SA-I STEARNS PCB HC 13.2 87e1t2.82 .., ON ,

ST CROIX R AT AFTON SC-l1 WASHINGTON PCB 32.2 .783e8S .., ON •87838985 .., ON
ST. CROIX RiVER NEAR NlOSON SC-17 WASH I NCTON pce (HC) 8713eee5 ••3 ON •
ST. CROIX R.SH-212 AT STILLWATER SC-23 WASHINCTON pce ,783eees .e7 ON •

S1 CROIX R A·T WARINE~ST CROIX SC-31 WASHINGTON
pce !HCj '7.'

17931895 Ba ON •
ST LOUIS BAY AT DULUTH-SUPERIOR SL8-1 ST LOUIS PCB He 15.9' ••8112t., .., ON •ST. LOUIS BAY e.5 WILES E. OF DULUTJ.4 5L9-2.8 ST LOUIS pce HC 8491t28t 00' ON ,

ST LOUIS BAY ON ST LOUiS R .5 WI S OF DULUTH SL8-5.7 ST lOUIS pce HC 148t8281 .., ON ,
ST. lOUIS BAY ON ST. LOUIS R 2"1 NE OF CARY SlB-a.6 Sf LOUIS TeDO (He.PCB) 841182e, ••• ON •14818281 ,., ON-

471.8 11I1 t.~

---. ( ) polluto",t at partially suppartl"'g l.v.l, l!!1SS.3 "II., osse,,,ed



APPENDIX I

Information Related to Minnesota's Acid Rain Program
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MINNESOTA POLLUTION CONTROL AGENCY

ACID PRECIPITATION PROGRAM

WORKPLAN AND BUDGET

1988-89 BIENNIUM

(March 28, 1988)

INTRODUCTION

In July, 1986, the Minnesota Pollution Control Agency (MPCA) Board adopted
Minnesota Rules parts 7005.4010-7005.4050 relating to an AClo Deposition
Standard and Control Plan. The adoption of the 11 kilogram per hectare per year
(kQ/ha/yr) wet sulfate deposit Ion standard and the control plan, which requires
S02 emission reductions from two coal-fired power plants and places a cap on
statewide S02 emissions as well as state utility t:I,dssions fUlfilled most of thu
four major mandates of the Acid Deposition Control Act of 1982 (Minnesota
Statutes 116.42-116.45). The Acid precipitation Program's 1986 Biennial Report
to the Legislature provides a brief review of the standard and control plan
development process, the proposed standard and control plan, the resulting Acid
Rain Hearings, Findings of Fact from the Hearings, and the Board's adoption of
the stated Rules.

Beginning In 1980, the Acid Precipitation Program had four broad
objectives:

A. Characterize and quantify acidic deposition in the state.

B. Detormlne where acid rain In Minnesota COllies from.

C. Determine the resources at risk to acid precipitation.

D. Determine the effect of acid rain on Minnesota's environment.

In general, the~e four objectives have been met through the various studies
conducted by the Acid Precipitation Program, through research conducted by
ottter state agencies, university scientists, the National Acid Precipitation
Assussment Program, and industry funded projects. However, testimony during the
Acid Rain Hearings, conducted from January-May, 1986, Indicated that further
work remains, Including characterizing dry deposition, the deposition and
effects of nitrogen OXides, episodic Impacts to streams and wetlands, and the
effects of acid deposition on toxic metals sUch as mercury. The general lack of
long term precipitation chemistry, deposition, and lake and watershed data was
also brought out In the Hearings. Lon\;j term data, on the order 01" decades, Is
needed for trend analysis and to fully assess the Impacts of acid deposition on
the environment. Since Minnesota Is on the edge of the "effects area," this
long term data Is critical for evaluating Impacts from acid deposition.



Continued funding for the Acid Precipitation Program Wi.lS approvaa bi' the
Legislature during the 1987 legislative session. This continued funding wilt
allow the Program to continue working toward the following broad obJectives:

A. Monitor campi lancd with the acid deposition standard and control pl~n.

B. Continue assessing the sensitivity of Minnesota's resources to aCid
deposition.

C. Establish long term data bastls tor evaluating acid depo~itlor' In,p.lcl:l 011

Mlnnosot~'s envlronm~nt.

To address the ongoing research and regulatory acttvltlu$ r~qulrtld by
the adopted Acid RaIn Rules, and to satisfy the r~Qulrcm~nts of In", 1987
1691slatlon, tht: Acid Precipitation Program has dt:veloped d .....orkplan which Is
ouilined In tlld following pages. In brief. th", workpl3n focu~us on dOPO:;ltIOI'
monitoring. potential epIsodic Impacts on strealn~ during ~nowmolt, and lon~ lofn,
~OiJ'iOna I and Intons'vo I<lke monitor Ing.

2
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ACID PRECIPITATION PROGRAM WORKPLAN FOR THE 1988-89 BIENNIUM

DEPOSITION MONITORING

BACKGROUND

Precipitation has been monitored In the stute since the late 1970's by a
variety of groups, using a variety of collection and analytical techniques.
Data comparisons between the networks has been difficult due to the different
collection and analytical techniques used. Table 1 Indicates the monitoring
sites that have been operated In Minnesota, and some of their char~cterlstlcs.

A more complete description of the monitoring networKs can be found In the
Agency's Statement of Need and Reasonableness Pertaining to ~n Acid Deposition
Standard and Control Plan (1985). Currently, al I the monitoring networKs
operating In the state use an Aerochemetrlcs wet/dry col lector (Figure 1) at
their sites. Figure 2 provides a spatial view of the monitoring sites
currently operating. The networks are described below:

National Atmospheric Deposition Program/National Trends NetworK (NADP/NTN)

This Is a nation-wide research program under the direction of the U.S.
Geological Survey. NADP/NTN sites In Minnesota are located at the Marcel I
Experimental Forest near Grand Rapids, Fernberg Road near Ely, Agricultural
Experiment Station near Lamberton, and Camp Ripley near Brainerd. Precipitation
Is collected on a weekly basis, analyzed in the field for pH and conductivity,
and sent to the Central Analytical Laboratory at the I I I Inois Institute of
Natural Resources, State Water Survey DIVision. Laboratory and field data dre
rigorouslY reviewed by program staff at Colorado State University and val idated
data are available as hard copy or on magnetic tape.

Great Lakes Deposition Program (GLOP)

The GLOP operates In those states bordering the Great LaKes. At one time,
the GLOP operated four wet deposition sites In Minnesota. Currently, only the
Hovland site Is operated by GLOP, with Agency staff overseeing field operations
and assisting In site maintenance. Samples are collected on a weekly basis and
mal led to the Environmental Protection Agency Region V Laboratory In Chicago,
II I I no Is.

Minnesota Pollution Control Agency (MPCA)

The Agency's deposition program was Initiated In 1983 as a direct result
of the Acid Deposition Control Act of 1982. The primary goals of the monitoring
network were to spatially characterize acid deposition in the state and its
effect on vegetation, sol Is, lakes, and streams; and validate long range
transport model reSUlts to determine the contribution of In-state and out-of
state sources to deposition at various locations In the state. From 1983-1986,

3
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TdltlE: 1. Precipitation Monitoring Sites Oper,Jted HI Minl1£:sotu (1917 to 19a71~-:-
-------------------_. __ ._----------------~---~-------- ---------------------_ .. _--

~~c:-:-:.,,~-;-:c--:-::-:-:-:-;:~--'-------,-~. --',~,--------
A sites currently in operation

4 .

,
: National Atmospheric DeRosition ProgrammLitional
~ Minnesota-Wisconsin Power Suppliers
: Minnesota Pollut ion Con.tro') Agency
= Great lakes Depos it ion Program .
: Minnesota Power
= Acid Precipitation in Ontario Stu~y

,

t
I.,
"i
",,.
F
i
I.

F
~

l

!

J.
\,
!
~

I
I

I'
i,,,
",

,~

I
(

A~r oc tll::lIle t r i cs
Krupd :>iJmp It:r

Afjrocheme~rjcs

Aerochcim~tr ic~.

Aerochemr=tr ics

Aer octiemc:t ric 5

TYPE: of
Collector

Ae:rochern<:trics
Aerochcmetrics

Aerochcnletr ics

Aerochem~trks •
Krupc1 sllrrlpfer

Aerochemefr i.C~'

Aerochemetrics
Aerochcrnetrics

Aerochcmctrics

Krupa sdrnpler

Krupa sampler

Krupa sumpler

Aerochernetr 1'cs"

Aerochemetr'1 c·s'-·

Aer ochemE{t ric ~;~' ';

Aerochmlletr ic~

·KruPll stJ/IIpler
AE:roch~mitrlcs

Aerocl.emitrics

.-

Trend's Network

. .,." -

Week'l y (year round)
Event (April-Oct,)

.' Week l-y (year round)

.Event (ycdr round)
Weekly (year round)

Event (Apr iI-Oct.)

Event (April-Oct,)

Event (April-Oct.)

. Weekly (yedr round)

',c W~ek~l.,y ,'(year round)

", Week Iy (year round)

Weekly ~yei.lr round,~
Weekly yedr round

,

','
.'. We,ek !.y (year round ),

Mon itor i ng SiJmpling
Network Frequency
--.-------- ---------

. MP Event ~y~dr round)
MWPS Event Apr i 1-0ct.)
NAOP/NTN' Wee~ly ~yeur round)
APIOS'" We(:~ly yedr round)

NADP/NTN' W~e~ly (YCdr ro~nd)

MWPS Event (April-Del.)

NADP/NTN' ·Week l~ (year rOund)

NADP/NTN' . Week ly (Yf;dr round)

MPCA Weekly (year round)

MPCA' Week Iy (Yf.:.i.lr round)

MPCA Week ly (year round)

MP
MPCA'

MRCA'

MPCA
GlDP'

MPCA'

, MPCA'
MWPS

MWPS

MWPS'

MWPS

GlDP

.. :G,lDP

GLOP

Site locat ions

Lulllberton (Red.....ood County)

fNnberg Roud. Ely
(luke County)

Birch lake (Cook County). .

Sundstone (Pine County) .

Marcell (Itascd County)

CdlOP Ripley (Morrison)

Agassiz (Marshall County)

Cedar Creek (Anoka Cnty)

Forestville (Fillmore)

Ilovland (Cook County)

Voyageurs Park (KooCQicning)

Isabella (lake County)

Grand RapidS (ltusca)

Big lake (Sherburne)

Monlieello (Wright)

Duluth (St. louis County)

Gooseberry Falls (l~ke)
.~-:,'

Gull lake (Crow Wing)

NADP/NTN
MWPS
MPCA
GLOP
MP
APIDS
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seven sites were operated by the Agency. currently only five sites are In

operation at 1) Cedar Creek Natural History Area near East Bethel In Anoka
County; 2) Grindstone Lake near Sandstone In Pine County; 3) Voyageur~

National Park near International Fal Is In Koochlchlng County; 4) the
Environmental Learning Center near Isabella In Lake County; and 5) Birch Lake
on tho Gunflint Trail near Grand Marais In Cook County.

Proclpltatlon samples are collected on a weekly basis by the local site
operators and analyzed for pH In the field. Samples are mal led to the Agency
the samG day they are collected. Upon arrival at tile Agency, tl)(j samples Jro
assigned an Identification number and taken to the laboratory for analysis.

Low-volume fl Iterpack col lectors are also operated by the Agency at Cedar
Creek, Sandstone, Isabel la, Birch Lake, and the Marcel I and Ely NADP/NTN sites
(Figure 3). Ambient concentrations of sulfur dioxide are determined from the
fl Iterpacks and the data are used to estimate dry deposition of sulfur species
In the sensitive areas.

Lab analyses on both the precipitation and fl Iterpack samples are performed
at the contract analytical laboratory (currently Interpoll. Inc.). Parameters
analyzed In the samples are listed In Table 2. Table 3 lists the detection
limits for each of the parameters. Quality assurance guldel ines require ten
percent of the precipitation and fllterpack samples be sUbmitted for duplicate
analysis. Spikes, spotted samples, knowns, sample spl Its, and Interlaboratory
aUdits are Included In the quality assurance process.

DEPOSITION MONITORING GOALS AND OBJECTIVES

The goals of the Acid Rain Program's monitoring network are:

A. Monitor campi lance with the acid deposition standard of 11 kg/ha/yr wet
sulfate In the sensitive areas of the state.

B. Collect data needed to characterize acid deposition and Its effect on
lakes, streams, and wetlands and the biota Inhabiting these aquatic
erw Ironments.

C. Develop data on the dry deposition of acidic and toxic SUbstances. Data
on dry deposition in the state Is minimal.

D. Refine and update the spatial and temporal variations in the composition
of atmospheric deposition In Minnesota.

E. Determine the role of Minnesota In acid deposition trends, both as a
contributor and a receptor,on a regional and national basis.

F. If needed, determine approximate contribution of In-state and out-of
state sources to deposition at selected monitoring sites.

7



FIGURE 3. Dlsass=7'::lI~j Filter ?3ck Used In the Mlnr.esota Pollutlcn Control

Ager;tcy's Acid Oeposltlon Monitoring t~et ....or\(.
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IdLJIc r, f'ur'dmders to 1)(: AnJlyzed in Wet Jnd Dry Deposllion Sdll,p1ts From the
Mlnnesotu Pollu!. Ion Control Agency's Monitoring Nutwork.

lid Deros it Ion: pH
Conduct iv Ity
Ammon iUIII, sod lUlII, Mid poLISS iUITI by ion cllr'omutogruphy
Cut Ions by Inductlvely Coupled Argon P1dsmJ Spectroscopy

(CJ, Mg, Mn, Fe, Ni, Cu, Zn, dnd B)
[ll~llIel1ts by Alomic Absorpll0n (Furndce) [I'b Mid Al)
Anions by Ion ChromJtogruphy (504, N02, 503, N03, 1'04,

C1, F,Br)
All Sdmp les wi 11 be f i lterl:d dfter rH mCdSLd'l:lflcnt

fine filter": Anions by Jon ChrolTlJtography (504, N02, N03, P04, Cl, F, Br)
Cdtlons by PJXE (Cd, K, Mn, Al, Pb, Fe, V, Zn, As, Bd, 51, Hg)
Ammonium by EPA Method 350.2 (Direct Colorimetric)
Sample Splltting for ion chromatographic work

KOI!· Hnpregndted: 502 and lyzed as 504 by Ion Chromdtograph

Nylon Fi lter: HN03 Jndlyzed as N03 by Jon Chromatograph
S02 dndlyzed as 504 by Ion Chromatograph

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

PIXf ~ Pr'olon Induced X-ray Emission
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lLlbl~ J. PolrrJlIn.:lcrs to b~ .:lnLllyzcd from Wet ,Jr,d Dry Dt:po~ltion $•.ullpl~~rIJ---
Alte/ldolnt DE:teclable limits ilnd Analytic.ut Method!>.

Wd S.:llOp I e lJl y $umple

(

Pdrdmeler Note ppb ueq/l Andl. Method ng/clll2 lotul ug AU.JI. Mdhod

(

PIXE
PIX!.
PIXE
PIX!.
ICAi'. i'IX!.

IC
IC
I C
IC
IC
IC
IC
IC

1'1 X!.
PIX!

PIX!
ICAP. PI>:!

ICAP.I'IX!
PIX[
PIXE

ICAP. I'IXE

O. ,52
0.4~0

0.377
0.13B
o.0(,0

0.472
o. I 20

0.900
0.264

0.Q94
0.~-10

0.3·1b

0.107

40.0
70.0
60.0
22 .0
11 .0

75.0
19.0

N/A
42.0

15.0
70.0
55.0

17. 0

1.0 ICAP

N/A IC
0.28 IC
0.26 lC
0.22 ic
0.16 IC
I. 58 IC
0.62 IC
0.21 IC

pll meler
Cond. /lIeter

dnd metdls
0.44 M

1.40 ICAP

1.30 ICAP
0.01 ICAP
0.21 ICAP

1.02 IC
0.08 ICAP
0.15 ICAP
I. 30 IC
0.01 ICAP
0.04 M

5.0

30.0
0.4
4.0

J2 .0

40.0
1.0
3.0

30.0
0.4
4.0

10.0
10.0
5.0

10.0
10.0
50.0
50.0
10.0

3
3
3
3
3
3
3
3

pH
Conductivity 2
AIKdllne Edrth: elements

AI 3 4.0
I\s 4
II 5
~d 4
C. 3
Cu 5
Fe 3
Hg 4
K 3
Mg 5
Mn 3
Nd 5
Ni 5
Pb 3
5 4
~i 4
V 4
Zn 3

Anions:
Or
CI
F
tW2
N03
1'04
503
504

NH4
502 .s 504
IIIW3 " N03

3
6
7

25.0 1.38 IC
N/A N/A

Co lor
IC
I C

Notes: I = Accepldble ilccurdcy for pH is O~05 pH units
2 ::: Minimum detectdble 1imit fQf c.onqu~~ wit)' lS 1 ulllho!./Clll
3 = Analyses for bolh wet anq dry s....mp1es"\fine fIlters)
4 = Analyses for dry S.:lnlp)es ohly (fine fj ters)
5 ::: Analyses for wet sampl~s only .
6 ::: Analyses of KOH-impfe9fldleq fjllers
7 = Analyses of Nylon Filter for HN03 ~s H03

I~A = Nol applicable
Ie ::: Ion chromatography
reAP = Inductively'coupled drgon plasma
PIXE :: Proton induced X-ray emlss'lon
AA ::: Atomic Absorption
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MONITORING ACTIVITIES

To meet these goals, the fol lowing objectives and tasks are outlined for
the 1988-89 biennium:

1. Continue monitoring acid deposition at the 5 sites currently In
operation.

2. Continue ful I chemical analyses of precipitation and fl Iter-pack ~amples

to accomplish goal (A) to (D).

3. Maintain consistency With NADP/NTN network for precipitation samples to
accomp I I sh goa I (E).

4. Maintain consistency with past Agency sample collection methods to
ensure meeting goal (D).

5. Continue operation of the fl Iterpack samplers at the monitoring sites
to accompl Ish goal(C).

6. Initiate changes In the fl Iterpack beginning July 1, 1987:

a. remove the coarse fl Iter from the pack, and collect total
particulates on the fine fl Iter. The large majority of ambient
sUlfur dioxide particles are In the fine-size fraction, thus they
pass through the coarse fIlter, and are collected on the fine fl Iter.
By eliminating the coarse fl Iter, the Agency obtains comparable data
at a reduced cost. The KOH-Impregnated fl Iter wi I I remain In the
pack and be analyzed as before. This change wi I I provide greater
compatlbl I Ity with collectIon methods used by Canada and the National
AcId PrecipItation Assessment Program thereby helping meet goal (E).

b. add a nylon fl Iter to the pack for the purpose of collecting nitric
acId gas. The fl Iter wi I I be analyzed for nitrate by Ion
chromatography. Since the fl Iter may collect some sUlfur dioxide,
sulfate wi I I also be analyzed on the nylon fl Iter. This change In
the methodology wi I I provide data for the preliminary Investigation
of nitrogen species In dry deposition to meet goal (C).

7. Based on staff time, funds available, and need, conduct long range
transport modeling to determIne the relative contribution of In-state
and out-of-state sources for a particular year for which data Is
available. This wi I I accompl Ish goal (F). This task wi I I only be
undertaken If the emission projections for Minnesota sources changes
SUbstantiallY from those submitted during the Acid Rain HearIngs.

REPORTS

Chemical species of Interest wi I I be reported for each calendar year
(January 1 - December 31) beginning with 1986 data for each of the MPCA sites.
Mean chemical concentrations In precipitation and deposition data wi I I be
reported after al I the data has been received from the laboratory for a
partiCUlar year, and Agency staff have reViewed and validated the laboratory
data.

11



A regional assessment of deposlton data wa~ prepared by Agency staff for
th~ Statement of Need and Reasonableness Pertaining to an Acid Deposition
Standard and Control Plan (1985). Another regional assessment Is planned for
1991. The state of Wisconsin Is also Interested In reglqnal assessments of
d~posltlon data. and Agency staff will cooperate with Wisconsin If their
assessment Is prior to our planned 1991 date.

National assessments of deposition data wll I be conducted In cooperation
with the NAOP/NTN network, and the National Acid Prc;clpltatlon Assessment
Program (NAPAP). currently. Agency ~taff cooperate with NAOP/NTN coordlncators
on supplementing the NAOP/NTN data base with Quality assured data from the state
monitoring network. NAPAP plans ~n assessment of national deposition data for
1990. which will be very helpful In our planned regional assessment.

Fllterpack data wll I be reviewed. Quality assured, and utilized In
determining dry deposition at the various monitoring sites. No estimate of when
this product will be available can be made at this time. Some prelimInary work
along these lines Is currently being conducted at the University of Minnesota
and should be completed tn FY 88. Since this Is new Information. and there are
no established techniQues for this type of work, th~ Agency wll I be cautious In
Its approach to determlng dry deposltlon contrlbut Ions to the sensltlvtl i1f1)as.

FUNDING AND FUTURE WORK

Funding for the deposition monitoring Is approximately $91.000 per year.
excluding staff salaries. These costs should remain fairly stable during the
next several years.

Future work Is projected to remain at current levels, with developing the
dry deposition data base and evaluating nitric acid In dry deposition a high
33pr lor It Y.

12
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REGULATORY COMPLIANCE

BACKGROUND

Minnesota Rules 7005.4010-7005.4050 require two coal-fired power plants
In the state to reduce emissions of sulfur dioxide (S02) on January 1, 1990, by
requiring Reasonably Available Control Technology (RACT), caps the system-wide
S02 emissions of Northern States Power and Minnesota Power at 130% of 1984
levels, respectively, and places a statewide cap on S02 emissions of 224,000
t~ns per year by January 1, 1990, and 194,000 tons per year by January 1, 1994.
The Implementation of RACT for each power plant and the system-wide emission
caps wi I I be handled through the Division of Air Quality's Permits Unit, with
review by the Acid Precipitation Program staff. The statewide emissions cap
wi I I primarily Involve the Division of Air Quality's Program Development and Air
Ana I ys I s Un Its.

REGULATORY COMPLIANCE GOALS AND OBJECTIVES

A. Develop and formalize a process to track statewide and uti I Ity sulfur
dioXide emissions for compl lance with Minnesota Rules 7005.4050 and the
specific requirements of the Acid Deposition Control Plan regarding a
statewide emissions cap and system-wide emissions cap for the Minnesota
Power and Northern States Power Generating SYstems.

B. Review and modify permits for two coal-fired power plants to meet
emission limits set In the Acid Deposition Control Plan through the
application of RACT.

REGULATORY ACTIVITIES

1. RACT

a. Draft permit for Minnesota Power's Clay Boswel I plant. This permit
has been In negotiation since July 1987.

b. Draft p~rmlt for Northen States Power's AI len S. King plant.
Negotiations are expected to begin In the summer of 1988.

2. System-wide S02 emissions

a. Power generation system permits for both NSP and MP.

b. Determination of actual 1984 S02 emissions for each uti I Ity system.

c. Annual reports from each uti I Ity detal ling projected emissions for
the next calendar year beginning In July 1989. These reports are
to Indicate potential for exceeding th~ emissions cap.

d. Enforcement discretion used in dealing with exceedances of the
respective uti I ity system emission caps.

13



3. Statewld~ S02 emissions

a. Analysis of EmissIon Inventory data.

b. Revl~w projections of future emissions (rom various source~.

REPORTS

Minnesota Rules 7005.4050 require staff to provide the Agency With a status
report by February 1, 1988 on the heed for additional control reQulremehtl;l to
meet the 1990 statewide emission cap, the 1990 utlilty systeril caps, and the RACT
requirements (also by 1990) for the two coal-fired power plants. This report
has been prepar6d and Is attached In Appendix A. A second report Is duo by
February I, 1992 on the need for additional regulatory requlr~ments heeded tb b~

Imposed on emission facilities In Minnesota to maintain or achieve a statewide
sulfur dioxide emission limitation of 194,000 tons per year on and after
January 1, 1994.

Individual permits for the Clay Boswell and Allen S. King generating planls
need to be finalized and Implemented by January " 1990.

Power generation system permits must be flnall:u~d and Irnplernented by
January 1, 1990. Reports on the projected emissions fr~n the NSP and MP systems
for calendar year 1990 must be made available to Agency staff by July or Auou~t

1989 for review and comment to ensure all modlflcatlon5 are mado prior to
January 1, 1990. These emission prOjection reports are to be submitted by the
respective utility to Agency staff In JUly or August of each succeeding yoar.

FUNDING AND FUTURE WORK

Funding for the regulatory compliance work Is approximately $16,850 per
year, Which Is solely for staff salary. These costs will rise approximately
4 percent per year due to annual salary Increases.

Permit modifications for the Clay Boswell and At len S. King plant$ aru
expected to be completed by the end of 1988. The system generation p"mlls
are also expected to be completed by the end of 1986, or In early 1989. This
should reduce the need for staff tIme from the Division's PermIts Unit.

(
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SEASONAL LONG TERM LAKE MONITORING

BACKGROUND

As part of the state's ongoing program to assess the Impact of acid
precipitation on aquatic resources, the MPCA and Minnesota DNR cooperatively
undertook a comprehensive survey of fifteen lakes In northeast and central
Minnesota In the spring of 1981. Additional lakes were addtJd In 1982 and 1983,
respect Ively. to bring the total to 36 study Idkes. These survtJys consisted of:

1. fisheries assessments - conducted every third year after the Initial
survey of a lake.

2. fish tissue analysis - conducted every third year after the Initial
survey of a lake.

3. water chemistry - seasonal samples col lectdd each year after Ice-out,
during mid-summer, and during fal I turnover from a dapth of one-meter
below the water surface at a mid-lake site.

The Intent of the program was to monitor the chemical and biological
components of the stUdy lakes over an extended period of time to assess the
possible Impacts from acid deposition. Several reports have been prepared by
Helskary and Helwig (1983; 1985) and describe the project In more detal I.
Sampling of the lakes has been completed through the fal I of 1986. Based on
Information from the Acid Rain Hearings (January-May, 1986), Acid Rain staff
have suggested the fol lowing changes Which wi I I be Incorporated Into the new
phase of the project:

1. lakes InclUded In the study have alkalinities less than 100 ueQ/I.

2. lakes InclUded In the study should be headwater lakes, located near the
top of the major watershed.

3. have color values less than 30 Platinum-Cobalt Units (clear lakes).

In addition to the Agency's seasonal lake monitoring, Dr. Pat Brezonlk from
the University of Minnesota has conducted seasonal lake sampling on eleven lakts
In the state since 1982 as part of the Cluster Lakes Program, Which collected
data from lakes In Minnesota, Wisconsin, and the upper peninsula of Michigan.
Dr. Brezonlk's program was part of the National Surface Water Survey's Long Term
Monitoring (LTM) Project funded by the National Acid Precipitation Assessment
Program. The LTM Project was designed to detect and measure trends In the
chemistry of low acid neutralizing capacity (ANC) surface waters over gradients
of hydrogen and sulfate Ion deposition In different geographic regions. Funding
for the project was terminated In 1987, but as of March 1988, has been renewed
at a reduced level. Dr. Brezonlk wi I I continue to sample his cluster lakes, In
conjunction with the Agency's lake sampling program.

15



SEASONAL LAKE MONITORING GOAlS AND OBJECTIVES

The goals of the seasonal lake sampling t>rogralll are to:

A. Monitor water chemistry of select low alkalinity lakes over sev~r~1

years (at least 10) to evaluate lake response to changing d~posltlon.

B. Monitor lakes over a gradl~nt of hydrogen and sulfate Ion deposition.

C. MaintaIn compatibIlity with slrnllar laku salnpling being conducttld by thtl
WisconsIn Department of Natural RtlSOUrC6S In Wisconsin and tho upp~r

peninsula of Michigan to assess lake chemistry r6spons~ to changing
depositIon on a regional basis.

Specific objectives and tasks to meat these goals are outlined below:

1. Select lakes wIth alkalinitieS less than 100 ueq/I. Thaso vl3ry dllutb
systems arb most I ikely to reSPdnd to changes In d~posltlon and meet
goal (A).

2. Select one or two lakes with alkailnltl~s batwoen 100-200 ueq/I to
provide Information on Isss susceptible systoms.

3. Select lakes which proVide gOOd geographic coverage of the state
(Figure 4) to meet goal (8). Table 4 provldoS background InformatIon on
each of the proposed study lakes.

4. Each study lakes will be sampled 3 tlmbs each year; early May, late
July. mid-October. Samples will be analyz~d by thu Natural Resources
Research Inst I tute Lab In Duluth for the parameter::.: Iistad In Tahiti 5.

5. Adopt the protocols In Appendix B to maintain compatibility with data
being collected In Wisconsin .r.nd Michigan to 11166t goal eC). As thusu
protocols are changed for the Tdmporally Integrated Monitoring of
Ecosystems (TIME) study, which Is eventually to replace tha LTM ProJ~ct.

the changes will be adapted Into the ssasonal lake sampling.

Changes which we would liKe to Incorporate Into the seasonal lake sampling
program, and which differ slightly from those tn AppendIx B, are;

1. Alkalinity (Acid Neutralizing Capacity. ANC) - The two end-point
tltrlmetrlc procedure has been comparQd to the Gran plot titration
by the AcId Precipitation Mitigation Program for surface waters In
Minnesota. A difference of less thah 5% has been found between tho
two methods If the ANC Is greater than 50 mlcroequlvalents per
liter (ueQ/L). The Gran plot will be run on a sma! I number of
samples to determine If the relationship holds for the low
alkalinity lakes sampled by the MPCA on a seasonal basis. If the
relationShip does not hold, the Gran plot wll I De used excluslvdly.

16
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To!:>le 4, Bockliround lroforlftotio" 0" Pro;lo:ta LO·H~ 7er/t. Seo:or.OI Le~et.
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I toseo

TOWI'IShip
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Meond,r

Dunn i 'Olon
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Boss
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Corlton

Pine
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38-664

35-256

~6-~57

\6-033
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fABLE 5. Parcmeters to be Analyzed from Lake. Stream, and Snow Sa~~les. Minimum Detection Limits, cr-d Analytical Methods.

TYPE CF StJ.':>lE

PARAMETER UNITS La ke Stream Snow ME7HOD l.IE'HOD # REFERENCE
--- --- --- ---

• ~H (0 ire c; u iii bra ted) SU -+- .132 +- .e2 +- .e2 Potent i O"'let ric 410.3 Hillman et ci. ;986
pH (closed headspace)

Conduct ivi ty uS/cm <1. e <1.13 <1.13 Wheatstone bridge 1213.1 USEPA 1983

Acid Neutral izing ueq/I 5 5 5 Tit r i ~e t ric. two 3113.1 USEPA 1983
Capacity; A"JC end-point

Acid Neutralizing ueq// 5 5 5 Gran plot titration Gran 1952;
Copacity; ANC Hillman et 01. 1986

Organic Carbon, dissolved rng/J 13.1 13.1 -- Oxidation (IR detect jon) 415.2 US EPA 1983

Cations:
Calcium, dissolved ueq/I 6.5 0.5 6.5 Atomic absor~tjon•• 215.1 USEPA 1983
Magnesium, dissolved ueq/I 6.8 6.8 0.0 Atomic absorption •• 242.1 USEPA 1983
Potassium, dissolved ueq/I 0.3 0.3 6.3 Atomic absorption •• 258.1 USEPA 1983
Sodium, dissolved ueq/I 6.4- 13.4 6.4 Atomic absorption •• 273.1 USEPA 1983
Ammonium. dissolved ueq/I 13.6 13.6 13.6 Sol icy/ate method 3513.2 USEPA 1983

Anions:
Sulfate. dissolved ueq/I 1 .13 1.e l.e Ion chromatography D onex Corp. 1984; Sma! I et a I. 1975
Nitrate. dissalved ueq/I 13.1 13.1 13.1 Ion chromatography o one x Corp. 1984; Smal I et a I. 1975

f-'
\.0 Chloride, dissolved ueq/I 13.3 e.3 e.3 Ion chromatography D onex Corp. 1984; Smal I et a I. 1975

Total Pho~phorus mg/I e.ee2 -- -- Co lor ime t ric, automated 365.1 US EPA 1983
(ascorbic acid)

Aluminum
Total dissolved mg/I 13.13135 e.ee5 -- Atomic absorption, furnace 2e2.2 US EPA 1983
Total monome ric mg/I -- e.ee5 -- Extraction. atomic 262.2 USEPA 1983; Barnes 1975;

absorption, furnace Driscoll 1984-

Si02, dissolved mg/I e.e5 0.135 -- Co lor ime t ric. automated 425 E APHA 1985
(reactive) (heteropoly blue)

True Color Pt-Co 13 -- -- Platinum Cobalt 1113.2 USEPA 1983

• only leke samples wi I I be bubblea with stendord air co~toinTng 31313 ppm C02 for 213 minutes for air equi I ibrated pH; stream
sa~ples ere assumed to be air-equi I ibrcted at time of sampling .

•• Atomic absorption by di rect aspiration.

uS/em
uec../I
mg!1
Pt-Co

microsemens per centimeter
~jcroequivolents per I iter
mil I i grams pe r lit e r
Platinum cobolt units



2. AmmonIum - The phenate method (USEPA method 350.1) Is usually specified
by the USEPA (1983) for the analysis of amn~nlum I~ lake water.
However. phenol Is a hazardOus compourd and known sensitizer which
can create potential health and was~e disposal problems. An
automated salicylate method does not reQuire the use of phenol and
the m~th04 Is morp stable and gives better sensitivity to low (
ammonium concentrat Ions t~an the phenate methqcf. In the MPCA lalee
samples. the automated salicylate method (Method 350.2. USEPA,
1983) will be useq to detqrmlne ammonium concantratlons.

3. Total phosphorus - The laboratory wi II us~ an ammonium persulfatQ
digestion of the sample I~ an autoc!ava follQwe4 by an automated
ascor~tc ~cld method 4sl"9 the Lachat autoanalyzer. T~!s Is
eQuivalent to USEP.A methoq 365.1 (1983).

4. Silica, diSSolved - Dlssolvecl silIca wi J I btl determlneq by the a~tornatad

heteropoly blue methoq usl~g th~ Lachat autoanalyzer. This Is an
automated version of ~SEPA mQthod 370.1 listed as Method 425E In
Standard Methods (AP~~, 1~85?

5. Filtering of samples will ~ccur In the lab, rather than In the field. to
simplify field procedures qurlng Inclement weather.

6. Additional Information to be cqllected Includes:

a. annual precipitation volume from the nearest operating rain oage
(by month).

b. precipitation chemistry from ~he nearest wet deposition site (mean
annual volume-welghteq concentratIons of Ions).

c. watershed CharacteristIcs: water~~ed ar~a, 10rest vegetation.
slopes and aspect. sol Is (ddpth. t~xtures. types. available
chemistry data), and ~stl~ate~ o,'lnflow and outflow stream
discharge.

This supplemental Information may help explain a significant amount of
among-I alee. or within-lake varlabll Ity an~ help considerably In building modols
to analyze time trends In some 01 the chemica" parame~ers (Newell at al., 1907).

REPORTS

This study Is anticipated to run approxlmatoly \0 years. The Agency will
produce yearly progress reports on the proJ~c!. ~nd ~~ In~erJ~ report after 5
years. The InterIm report wI II assess d~ta COll~cte~ up to thot point In time.
Preliminary analysis of the data will be conducted for the Interim report and
will provide a basis for the more sophisticated-analysis In the 10 year report.

FUNDING AND FUTURE WORK

Funding for the seasonal la!<e sampling program Is approJlmately $13.3UO ptH
year, excluding staff salaries. These costs should remain fairly stable over
the course ot the stUdy period.
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~uture work Is projected to remain at current levels. There may bd some
sediment core analysis to determine when sulfate deposition Increased In
selected study lakes. This may be a potential Indicator for acidification and
If funds are available, wi I I be Investigated through the University of
Minnesota. Dr. Larry Baker has submitted a study proposal to the Water
Resources Research Center at the University of Minnesota for potential funding.

HEFERENCES FOR SEASONAL LAKE SAMPLING SECTION

American Public Health Association. 1985. Standard methods for the examination
of water and wastewater. Washington, D.C., 16th Edition.

Barnes, R.B.
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1975. The determination of specific forms of aluminum In natural
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Dlonex Corporation. 1984. Ion chromatograph: 2000i/SP -- operator's manual.
Sunnyvale, California.

Drlscol I, C.T. 1984. A procedure for the fractionation of aqueous aluminum
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Helskary. S.A., and D.O. Helwig. 1985. Acid Rain, Intensive Study Lakes
Program. Status report for the study lakes (1981-1984). Minnesota
Pollution Control Agency. Division of Water Quality. Staff report. 73 pp.

HI I Iman, D.C., J.F. Potter, and S.J. Simon. 1986. National surface water
survey. eastern lakes survey (Phase I - Synoptic Chemistry) analytical
methods manual. EPA-600/4-86-009. Office of Research and Development,
Environmental Monitoring Systems Laboratory, Las Vegas, Nevada.
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chromatographic method using conductlmetrlc detection. Anal. Chem. 47:
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U.S. EnVironmental Protection Agency. 1985. Working protocol for sampl lng,
sample analysis, and QA/QC for the EPA long-term surface water monitoring
program. Appendix A. EnVironmental Research Laboratory - Corval I Is,
Oregon.
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EPISODIC ACIDIFICATION STUDY

BACKGROUND

Studies conducted by the Mlnnosota Dapartment of Natural R~sources (MDNR) {
and the U.S. Environmental Protection Agency - Duluth lab hav~ documented
episodic pH and alkalinity .depresslons during spring snowm~lt on sfiv~ral t~orth

Shore streams and rivers. It Is unclttar due to the lack of t;tream dlschargo
data whether the observed depression Is occurlng In respon$~ to dilution or the
rtllease Of acidic deposition stored In the snowpack. Also unclear Is thu
biOlogical significance of theStt episodes rulatlve to the associated flshory.

The purpose of the proposed study Is to resolvb the uncertainties of past
Investigations and to address Questions raised with regard to episodic eVdnts
during the Acid DepositIon Rulemaklng HearIng. Episodic snowllleit Impacts were
not considered In formulating the 11 kglha wet deposition standard. Results
of the proposed study should provide Information needed to evaluate the
effectiveness of the acid deposition standard In protecting Ulnnesota streams
from episodic acidification.

STUDY GOALS AND OBJECTIVES

A phased approach Involving Increased levels of sampling Intensity wll I be
Initiated to test the hypothesis that pH and alkal lnlty depr~~slons In North
Shore streams are due primarily to dilution. Study goals and obJectlvus are as
follows:

A. Document chemical and discharge characterIstics of select North Shore
streams during snowmelt to assess their sensitivity to episodiC Impacts
and provide the background data needed to select two streams for
Intensive study.

B. Document snowpack chemistry In select North Shore stream watershdds and
aetermlne the relative contribution and source of sulfates and nitrates
In the Intensively studied waters~eds.

C. If declines In stream alkalinity and pH ar6 found, aSSbSS tha Inlportance
of sulfate and nitrate to these declines.

Due to the need for background chemistry data, the stUdy wi! I be Implemdntdd In
phases, which are explained In the following paragraphs.

PHASE I

Due to an overall lack of data ttIe goal o'f Phase I Is to develop a chomlcal
database and discharge rating curves for several North Shor6 streams. Data from
Phase I monItoring will be analyzed and a prelIminary assessment made regarding
the sensitivity of these streams to acidic episodes and the role of dilution on
any observed chemical depressions. In addition, Phase I will provlao thtj nued(ld
background Information to select two streams for Phase II monitoring.
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PHASE I ACTIVITIES

Stream Selection

Seven streams within the Superior Highlands Region have been selected
from a list of 30 candidates for seml-lnten~lve water quality and discharge
monitoring. Thirty streams were Identified as potential candidates by MPCA
and sampled during Fal I 198J to assess baseflow pH and alkalinity. Additional ~

Information regarding general watershed charcterlstlcs, ease of access,
sultabl I Ity for In-channel discharge gaging, and apparent cUltural Impact were
also gathered. Fisheries Information was solicited from the ~Innesota

Department of Natural Resources and th~ Tofte and Gunflint Districts of the
U.S. Forest Service. Dlschage characteristics of North Shore streams and
gaging techniques were discussed with researchers from the University of
Minnesota.

In general the seven streams can be characterized as second or third order
trout streams with year-round flow and fish populations. In general these
stroams do not originate In extensive surface Impoundments (lakes), drain
extensive bog areas, or are culturally Impacted. Streams were chosen to
represent a range of water quality, watershed Characteristics, snowfal I
accumulation, and geographical distribution. The fol lOWing I 1st Identlfle~

the selected streams and proposed sampling locations:

West Spl It Rock River
Little Marais River
81 Inu Temperence Creek
Indian Camp Creek
Gauthier Creek
Timber Creek
Irish Creek

Stream Discharge Measurement

- County Rd 3, T55N R9W, Lake County
- Hwy 61, T57N R6W, Lake County
- Forest Service Rd 116, T60N R4W, Cook County
- Hwy 61, T60N R2W, Cook County
- judge Magney Park, T62N R3E, Cook County
- Gunflint Tral I, T63N R1E, Cook County
- Arrowhead Tral I, T63N R4E, Cook County

Accurate stream discharge measurements wi I I be critical In assessing
the role of dilution on water chemistry. Stream discharge Is the total volume
of water flowing past a given point In a known unit of time and Is a function
of the cross-sectional area of the stream and the speed with Which the water
Is flowing.

Discharge gaging sites have been selected and equipped at 81 Ind Temperance
Creek and Gauthier Creek. Discharge gaging prior to Ice-fred conditions
wi I I only be conducted at these two sites. Gaging wi I I be Initiated at the
remaining sites when conditions ensure a stable control section.

At 81 Ind Temperance Creek a CUlvert wi I I be serve as the control section.
A 14 foot section at the downstream edge of the culvert was equipped In January
1988 With a heated enclosure to maintain Ice-free conditions In order that
discharge gaging could commence at the onset of sample col lactlon. At Gauthier
Creek, natural constrictiOns of the stream bed by exposed bedrock provide.
ready-made gaging sites. A heated enclosure was not neccessary at Gauthier
Creek. In both cases, the control sections provide a channel of known
proportions with a relatively smooth bottom.
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Discharge rating curves wi II be developed for Blind Temperanc~ and
Gauthier Creek from polnt-In-tlme velocity measurements and stream stage
data. Continuous stream stage wll I be recorded using a Campbell eRIO data logger
and Geokon vibrating-wIre pressure transducers. The transducers w~re pinned
to the stream bottom adjacent the discharge control section of each resp~ctlv~

stream In Feburary 1988. Each data logger was programmed to rl3ad strearn stage at t
10 second Intervals and average and store these readings every 15 minutes.
Minimum and maximum data wi II be recorded on a 24-hour Interval.

Water Sampling

Sampling for a full suite of chemical parameters began thu week of March
14. 1988 and will continue for 12 weeks or until post-melt ba~e flow conditions
are reached. Semi-weekly (MOnday and Thursday) grab samples will be col lectud
from each stream by Agency staff. Samples wI I I be submitted to the Natural
Resources Research Institute Analytical lab In Ouluth within 24 hours aftor
collection. Samples for monomeric aluminum will be filtered In the field al
the time of sampling. All remaining samples will be flltereu and preserv~d

upon arr Ivai at thu analyt leal lab by agency staff.

Chemical analyses of stream water samples wI II follow methodologies
outlined for lake water samples. Pages 15 and 16 of this document outline
modifications that will be made ~n these methods. One additional chang~ Is
for dissolved monomeric aluminum. Samples for rnonOOlorlc aluminum analysis
wi II ~e collected and filtered In 50 ml syringes In the field. Samples wi II be
extracted upon arrival at the lab. Samples wi II be complexed with bufferod
8-hydroxYQulnolan and extracted Into methyl Isobutyl ketone In accordanco
with the method of Driscoll (1984). Alumlnunl determination Is run on the
extract by atomic absorption usln graphite furnace atomization.

Snow Samp I Ing

Snow sampling for chemical analyses will be conducted to determlntl the
snowpacK concentration of sulfate and nitrate. Bulk snow collectors (Nlphdr
gages) have been borrowed from the Ontario MInistry of the Environment, Thunder
Bay District, and placed In the watershed of GauthIer and Blind Temperonctl
Creeks. respectively. Samples are to be collected monthly and 9ubmlttod to the
Natural Resources Research Institute lab for chemical analysis. Param~ters to
be analyzed. methods of analysis, and detection limits are presented In Table 5.
Snow courses will be run to calculate mean snow depth within the wat~rshed of
Gauthier and Blind Temperence Creeks. respectlvety.

Phase II

The goal of Phase II monitoring I's to document stream chemistry and
discharge characteristics of two North Shore stream watersheds over se~eral

years to document the frequency and magnitUde of acidic snowmelt or storm
related episodes. Two streams wIll be /'nstrumented for cont I'nuous discharge
measurement and automated water sample collection. Continuous dlschargo data
will provide the needed Information to test the dl luflon hypothesis. Watershed
Oata wi II be col lectad and analyzed to determine the rela~lve contribution and
source of Individual acidity components (natural versus anthropogeniC acidity).
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Iseo automatic water samplers will be placed on the two Instrumented streams to
provide stage actuated or sequential sampling. AI I samples wi I I be Shuttled to
the lab the day of collection In order to ensure timely filtering, preservation
and analyses. The sampling schedule wi I I be developed once the final number of
streams Is determined. Phase I I streams wi I I be selected afte~ data collected
In Phase I has been thoroughly evaluated.

Phase I I I

Phase I I I Is dependent on the resu Its of Phase II lOon Itor Ing. If cont Inued
monitoring Is warranted Phase I I I wi I I assess the biological significance of
acidic snowmelt or storm related episodes. Phase I I monitoring activities wi I I
continue In conjunction with Phase I I I. Design of Phase I I I monitoring wi I I
not be detal led In this work plan.

REPORTS

Data collected during Phase I study wi I I be reported before the selection
of Phase I I streams. This report wi I I be developed as data becomes available to
Insure the timely selection of Phase I I streams.

FUNDING AND FUTURE WORK

Funding for the Episodic Acidification StUdy Is approximately $30,000 per
year, exclUding staff salaries. It Is expected that costs will remain the same
for the Phase I I portion of the study.
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ACID PRECIPITATION PROGRAM BUDGET

Fiscal Year 1989

Salary & Fringe (5 posItions)

Repair SerVices

Printing

Professional Services

Precipitation Lab Analysis
Stream/Snowmelt Samples
Lalce Samples

572,654
$24,410
$11,740

$169,015

t 1,120

$ 900

5100.804

\

Purchased Services (preclp monitoring contracts)

Data Processing

Communications

In-state Travel

Out-state Travel

UtilIties

Supp ties

Equipment

Tota I
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• 4,300

• 1 .220

• 2,000

• 9,615

• 2.780

• 500

• 3. 166

• 400
--------
$303,900



IWI>[NDIX 1\

STArt: or t.lllJt JeSOTA

DAlE:

10 :

Office IvIenlorandllnl
Janucu:y 26, 19811

MPCA Doard Members

fllOM :

PIIONt: :

Cera 1d L. \H 11 e t
Commissionor

296-7301

SUUJ[CT : ACID 08POSITION CONTROL REQUIREMENTS

In July 1906, the MPCA Doard adopted Minn~sota Rules
7005.4010-7005.4050 which: 1) established an acid d~positivn

~Ulndord of 11 kilograJIIs per hecta"e per y~ ..H· w~t sulfatll in th..::
~unuitive aredS of the state; 2) requires reductions in sulfur
dioxid~ (SO~) emissions from two electric glln~rdting f~cilitills

by cVf]uidna Heasonably Available Control '1\;chnology (RAC'!'); 3)
e~;tilbli~lwd a tiystem-~,lide cap on Northern States Power (t~SP) and
Minnesota Power (HP), respectively, to 130% of 1904 SO? emissions
uffective January I, 1990; and 4) established a state-0ide ~O~

umiusion limit of 224,000 tons per year by January I, 1990, and
dn S02 emission limit of 194,000 tons per year by January I,
1994. The rule requires staff to provide tho Agvncy with a
.st~tU5 report by February I, 1980, inclUding any addition~l

-control ruquirements necessary to meet the 1990 emission c~p.

Hith respect to MCT for the l-1innesota Power Clay Doswell Steilrn
1':lecLdc Sti.1tion cit Coll.:.ls~0t, Aaency staff ha~ pr:opos0d lind
l'1innl):.lota POWer h<..l~; i.lQruud to defining this i.1:.i 0.33 pound:..; of SO')
ernL~;ion~j pel: million Btu heat input (lb SO')/~lH13tu) for Unit llo.
II. Ily l'uducina the emis~ion ri.!tl: of Unit lW. 4 from O.G lb
~)O.)/I·\I·llltu hei.lt input (1904 reference yei.lr) to O.:3J 1l> SOr)/Hl'lutu
by-1900, the i.lnnudl aVt;c<.l<jc (;mi~:.>ion [(.lctor: [or dll fouc-units
should be ilppl'oxiuli.1tcly 0.75 Ib SO::JM~lntu hoat input, which is
consistent with the definition of RAC'1' propost;d in the Acid Iwin
lIei.lrin(j:J (l90G).

fOl: Northern States Power Company's Allen S. Kina CenecatinQ
l'lilnl, the A<]ency staff has proposed RAeT as 1.2 lb SO./I-I~ll3tLl

he~l input. NSP has undertakt::n a fuel suitability test aMi
monitorina proQl:am which should be completed by Pt;bruJry 15,
10(10. This test program includes the firina of \lyomina coal or
I)lends of Wyoming and Kentucky coal in lieu of Montana coal to
Qet lower SO~ emissions without an unacceptable dari.lte in power
(jt;/H.:riltina capacity. A progcess report 0/1 this tu~ting ~nd

llIonitol~in(J program is being prepared by NSP for thL: Agl,;ncy's
reV te\'J.

.1.',-"('
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MPCA GOard Members
J~nuary 26, 1988
Pug..:! Two

Dc",ft cl~ctdc utility powor lJ~nerD.ticsn lly~tCJn pct.'lil~ fue
implcrn~lftiltion of the systcrn-wid~ SO? emissions ca[l$ \J~CC

submitted to both HP and N5P for Coml'l\~nt. NSP h.:tti im.lic4Itcd
"'grccmcrlt to a sy~tcm cap of 93,500 ton~ SO.., poc yc-uc, ulld IH' to
40,]00 tonti SO, per year by 1990. The::>..:: cmls:-.;ion limit:..; ur..:
sliallt1y higher than thl,] cluisslon liJllit~ discu:-.iscd in thu Acid
Hain IIc.,Jring:3 (91,000 tons/l'c foe NSP; j9,OOO ton~/yr fot HP) and
Agency staff ace currently investig"ting the tcil:iOrlU foe the
differences. These system permits ara hew to both the "gency "nd
the utilities, but the cohC(;pt hilS bcol1 well received by bc.ch lol~P

and ~Il) 4Ind it is presently antici~atad th~ Unr~501v~d i~s~~~ C~l\

be nel)otia.ted to achicvoJ prOQrilm objoctivus.

The stat~-wide SO') emi~sion limit of 224,OdO ton,:;:> pl2:r Y~iJ.r

(tons/yrl by January 1, 1990, will be inf:t. 'l'?~ mozt r~c~nt d",tu
available from 1984/1905 shows IS5,5~1 tons of SO') bcillQ Clllltt~d

in th~ stato. Th~~~ ~lnis$iond .arc c~pected .to incr~~~;(:: ~li?lltly

over th~ next sev(::cal years, but should be well b~low th~ 224,000
tons/yr Ii/nit In 1990. This irtfor~atlon indic~te~ no ~ddition~l

r~gulatory requirf:ments ne~d to be imposed on cmitision f.Jcilitics
in Minllusota in ord~r to maintain dr aChieve a statewide sulfur
dioxidoJ enlission limitation of 224,000 tons/~r on ~nd iJ.ft~r

·V Jilnu~ry 1, 1990.
"". '

For further informution on the activitie~ a~sociatcd witl\ tll~

. Acid uoJposition Control Requirements ih ~innesota, plc~tic cont"ct
>.Oavid "rhornton (612/296-7265) or Cliff Twat"o~l;i (612/2~(j-7UOO) in
,~~ the Divi~ion of Air Quality.

"'~~ GlH: Vmffi

".'
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APPENDIX B

WORKING PROTOCOL FOR SAMPLING, SAMPLE ANALYSIS, AND QA/QC FOR

THE EPA LONG-TERM SURFACE WATER MONITORING PROGRAM

Environmental Research Laboratory -- Corvallis

U.S. Environmental Protection Agency

200 S.W. 35th Street

Corvallis, Oregon 97333

May 1985

72



,,
i
j
r

WORKING PltOTOCOL FOR SAMPLING, SAMPLE ANALYSIS, ANI) QA/QC

FOR TilE USEPA LONG-TERM SURFACE WATER MONITORING PROGRAM

Inlroduction

AnJ~PA..program for long-term monitorina of lakes iUl~ $tre~f!ls was initiated in 1982 within

lhe NAPAP organiz:uional framework. An aj:J hRI: committee, "Vith represent3tion Crom USEPA,

USGS, TVA, USD-FS, U~FWS, USNPS, ~nd :af09kl~.'V~t) N"ti~Q~1 J..~bor\lory. devclppe4 a. draft

s1mpling and analysis protocol 19 SI3Qdardize "lOnitQfin~ efforts among the member Task Group

E agencies. This document, with periOdic reviews ~nd upj:lalcs. has serve" 3S the s13ndar~

prolOco! for the EPA surface waler qlonitoriog prpsrllffl Jlnce its iflception.

In 1984, EPA initiated the National Surf3ce W"ter Survey (NSWS). This three-phase

prog13rn is scheduled to culminate in the selection of 8eographiJ;ally repn::sentative lakes fllr

long-term monitoring in the east, upper midwes1, 4pd mqijmajOQ!J$ welit. This third phase of

NSWS is expected to subsume the existing Jon~-terrqI1l9nitorin& program. Most of the existin~

sites are probably compatible with Phase III QWillg tQ their locatior) in low alkalinity r':k:ions and

their positioning with respect 10 minimization of ~Jl'rilf1ep'US effects Ih:a could compromise

intcrpretations of oblierved changes or trends.

The methods manual developed for NSWS (Hillman et 31.) ha$ bee", used, tOGether with the

Task Group E sampling and analysis protocol dQclJ1Jl.e'H, to p.roduce tile present ·working

protocol ft for the long-term monitoring program. L~bQra.tPry analytiq,l methodology, detection

limits, and QA/QC procedures are more adequately and precisely specified; ~ite stlection critcria

are not included. The objective has been to align the long-term monitoring methodology with

that of NSWS, without undue disruption of existing QlonitorinJ procedures. The present

document replaces the Task Group E protocol (Aquatic EffeclS Ta.sk Group, Marc'. 1984 revised)

as the procedural document for the EPA monitoring prograrq. Participating agcncies and

institutions must be able to demonstrate their use of thes~ or equivalent sampling, analysis, and

QA/QC procedures. Audits will be conducted to determine cQmpliance wi,h these procedures.

This document recognizd that U.S. Geological Survey protocob used in their stream

research and monitoring program are not necessarily identical with those StH forth here. Dy

prior agreement wilh Ihe EPA project officer, USGS prolocols are acceptable in tlit existing,

cooperalive EPA-USGS slream studies. Differences are few. an4 are noted where appropriate in

this documenl. The USGS laboratory at Denver, where samples frOJlllhe cooperativ~ studies are

analyzed, is a participant in lhe NSWS. Therefore, thcre should be no diHerepccs ill laboratory

analytical methodology.
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1.0 COLLECTION OF SAMPLES IN THE FIELD

1.1 Lakes

Lakes should be sampled near their deepest points (at least 20 m from shore if possible).

If the water column is not thermally stratified, one sample should be collected approximately

one-half meter beneath the water surface. If the water body is stratified, one sample should be

collected approximately one-half meter beneath the water surface and a second one or two

meters above bottom. These two samples should not be mixed or composited. A plastic closing

sampling device of the Van Dorn type should be used to obtain samples at depth; do not usc a

metal sampler. Samples should be collected from the sampling device in plastic bottles that have

been treated as described in 3.0. (See 6.1 regarding replicate samples).

1.2 Streams

Samples are obtained by hand as near mid-stream as possible, using a properly cleaned and

rinsed plastic container of appropriate size. (See 6.1 regarding replicate samples). Keep hand

away from mouth of container, and minimize the number of persons handling samples.

1.3 Carefully reco~d any observed conditions that might affect analysis or interprdation of

samples in field notes or sampling log.

1.4 Key project personnel who are responsible for sample integrity must be identified.

2.0 MEASUREMENTS

A set of "core" measurements are specified for the EPA monitoring program. These

measurements, which are considered to provide sufficient characterization of stream or lake

water quality for assessment of sensitivity and changes related to acidification, are:

pH (field and laboratory air-equilibrated)

total alkalinity

specific conductance

temperature

Secchi disc transparency (lakes)

true color

major cations (Ca, Mg, Na, K)
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major anions (SO". NO). CI)

10t:.1 aluminum (filtered)

Addilion:ll measurements. jncluding titrated acidity, DIC. DOC, F~ I Fe, Mn, NH4. Si02, and tOlal

P, 3re being made by NSWS: some of these analyses, while not required, are also bein~ made by

some cooperators in the monitoring program.

Care must be taken to assure that the highest quality deionized water is used throu~houl

:1.11 stages of s:lmpling ::and analysis. Specific conducl:lnce of such waler should not exceeeJ 1.0

IIS/cm.

3.0 SAMPLE CONTAINERS

3.1 Type

Containers should be composed of high density line~rpolyethYlene, with polypropylene caps

(do not use polyse31 caps).

).2 Cleaning of Plastic Containers

3.2.1 Containers to be used for pH, acidity, alkalinity, an~ apjop ~etermjn~tionswill be rinsed

three times with deionized water, [jlled with deionized water and allowed to stand for 48 hours,

then emptied and sealed in clean plastic bags until used in the field.

3.2.2 Sample containers for catiol!s and p1e~als wi" b~ rinsed ~hr~~ tirne$ wiJh deionized water,

rinsed three times with 3N HN03 (prepared rrom Balter Ins,ra~A(1aIYnd tlNO) or equivalent),

then rinsed six times with deionized water. They will1hen be filled with deionized water and

allowed to stand for 48 hours. They arc Jh~n ~rnp~i~~, capped, iJJl4 pJilc~4 ;Jl cle~n plastic bags.

3.2.3 After the initial cleaning, S percent or Ihe coptainers wjJj be check~j:I l>Y fillipS with

deionized wilter, capping. and slowly rOl3tin& J~e C9~f~i(1_er $0 wa1~r JOuc~~s ;all surfaces.

Check conductivity; if greater than J f'S/COl in anr or the checked cpf)tainers, rerinse all

containers and retest 5 percent.
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j
I 4.0 SA~IPLE FlLTRATION

4.1 For \Inion un\llY.ill (including S04, NO), CI): Rinse a cleaned 250 ml bOllle three times

with sampil' water which has been filtered directly into the sample bottle (discarding each

rjll~c). Then fill to 250 Illi with filtered sample. Use a QAi lIn) pore sire ml'mbrane filta (e.g.,

Nuclcoporc polycarbonate or cellulose acetate). Ice or refrigerate. A good portable unit for

filtering samples al field sites is described by Kennedy et aI., J976.

4.2 for mel:t1~ \lnd C\ltiQn IIn,lIyses (including Ca, Mg, Na, K): Filter JOO 011 of sample into an

acid-washed bottle (see 3.2.2) after rinsing three times by passing JOO ml of sample through a

0.45 J.Jm filter and discarding each rinse. Add a J-ml ampoule of concentrated ultrapure nitric

acid (Daker Ultra or equivalent) to lhe sample. Ice or refrigerate.

4.2.1 U.S. Geological Survey presently uses 0.1 J.Jm filters for AI, Fe, and Mn in their :ilream

work. (They arc conducting comparisons of various pore sizes).

4.3 Samples for pH, alkalinity, specific conductance, and true color are not filtered.

5.0 SAMPLE PRESERVATION AND MAXIMUM HOLDING TIMES

5.1 Refriger~lion at 4·C is the only recommended method of preservation for the following

constituents. (Maximum allowable holding times appear in parentheses). for present purposes,

icing must be considered equivalent to 4·C refrigeration.

specific conductance (14 days)

color ('18 hr)

pH (no approved holding time; field sample should be analyzed immediately, and air

equilibrated bboratory samples as soon as possible)

alkalinity (14 days, according to NSWS protocol)

sulfate (28 days)

chloride (28 days)

silica (28 daY5)

nitratc-njt,.o~en (7 days)
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5.2 Refrigeration at 4·C plus acidification with nitric acid to pH < 2 is recommended for the

following consliluents:

calcium (6 months)

ffi3gncsium (6 months)

sodium (6 months)

POl3ssium (6 monlhs}

31uminum (6 months)

SJ Labels on 311 conl:::liners should include sutficient inform31ion to permit tracing the sample

back 10 poinl and time of collection.

6,0 QA/QC SAMPLES: LAKES

Replicale samples, filtralion blanks, 3nd container blanks (rotal of four addition31 samples)

are to be obtained one time for approximately every ten lakes sampled, us described below in

Sections 6.1, 6.2, and 6.3. These are minimum requirements. For each projecl, this results in

t

the following:

NQ. or Rep/mank S,I$ (

Projecl Per Sampling Interval· l\:r Year

University of Minnesola J (I'/state)' 9

UniversilY of Maine I 3

Vermont 2 8

Syracuse Universjly 2 8

TVA I 4

USGS Colorado 1 6

• Sampling inlervals are:

Minnesota, Maine -- spring, summer, fall.

Vermont, TVA -- spring, summer, {aO, winter.

Syracuse -- quarterly (17 lakes 3re sampled monthly; 2' rep/blank sels per qua-rter).

Colorado -- monthly, summer only.
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6,1 Replicate Samples

Obtain a replicate sample by repeating step 1.1 or 1.2. Th~se r~plicate samples arc

analyzed to determine the adequacy of the sampling process in obtaining a representative sample

of the Jake or stream at a particular point in time.

6.2 Filtration Blanks

Prepare two filtration blanks by filtration of deionized water into properly cleaned (I)

anion container (3.2.1) and (2) cation container (3.2.2). Analysis of the filtrate for the

Ilppropriate ions determines the adequacy of the filtration process hnd the cleanliness of the

sample containers.

6.3 Container Dlanks

Prepare one \Infillert;d container blank by filling a properly cleaned container (see 3.2.1)

with deionized water. Analysis of this sample for pH, alkalinity, specific conductance, and

strong/weak acidity (if applicable) provides a check on the adequacy of the container.

6.4 EPA-USGS Cooperative Stream Monitoring Projects

Replicate samples, filtration blanks, and container blanks will be taken at the primary

(intensive) stream site each time that site is sampled. In addition, replicates will be obtained

on two satellite streams three times yearly under low, intermediate, and high flow conditions.

7.0 MEASUREMENT METHODS

7.1 pH

7.1.1 fi('lc1 measurement. Measure as soon after collection as possible. pH should be measured

to ± 0.02 units ming a high quality pH meter with an expanded or digital scale. A good

electrode is the Corning No. 476182 glass combination or the Ross Modt.:! 81-02. The electrOde

should be calibrated in the field in pH 4 and 7 buffer solutions and checked with a sulfuric acid

solution with a theoreticr..1 pH of 4 (5 x 10-5 molar H2S04). Rinse probe copiollsly wjlh sample
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or deionized w3ter ::lnd immerse in sample. Do nOI slir. The electrode should rem3in in the

s:lmple unlillherc is no disccrnabJe drift in the pH reading, but no longer III::ln IS minutes. AI

Icast 10 percent of samples must be measured in replicate. Upon completion of measurement of

a sample bJ.ICh, recheck pH of acid solution.

1.1.2 J.ubof\!wry rair-cQlliljbrjllrdl ffirjlSUremcol. For normalization of pH v:alues obl3;lleLl by

various parlicip:lljng investigators, air-equilibrated pH measurements should be obtained in the

labor:lIory. Equilibr:llion is achieved by bllbbling s3mples wjlh standard air containing 300 ppm

C02 for 20 minutes while stirring on :1 magnetic stirrer. Use an acid-washed (see 3.2.2) ftitled

gl:m diffuser for dispcrs~lof air in the ,s~m~le. Me~sure pH immcdi~telyfollowing equilibration,

following procedure in Section 7.1.1. At least 10 percent of sampl~s must be Illc:.surcd in

replicate (Ref: Hillman ct al.).

7.2 Soecific Conductance (uSlcm ill 25·C>. Measured in the laboratory using a whC:stStOll..:

bridge type conductivity meter. See Section 8.2 for calibration and QA/QC jnslructions (Ref:

Hillman et al.).

7.3 True color. Comparison of centrifuged sample with platinum-cobalt color standards. (Ref:

USErA. 1979).

7.4 Tolal alkalinity. Titration Wilh 0.020 N "2S04 using Gran plOI calculations. Fixed endpoint

titration is !!!!1 acceplable (Ref: Gran, 1950, 1952; Golterm3n and elymo, 1969; Zimmerman and

Harvey, 1978-1979; Hillman et al.).

1.5 Calcium, magnesium, sodium. lind DOI!lssium. Atomic abSQrplion spectrometry, direct

aspiration (Rd: USEPA, 1979).

7.6 Sulf:us", chloride, njwl)(. Ion chromatography (Ref: Hillman et 011.).

7.7 Aluminum. toW' fillered. Graphite f\.lrnace atomic absorptiQn (EPA Metpod 2V2.2) (Ref;

Hillman et al.; USEPA, 1979).

7.8 Phosphorus, Iota I. Colorimetric, automated, bloc)( digestor AAJI (USEPA, 1919), or USGS

colorimetriC', phosphomolybdate, automated (Hillman et al.).
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7.9 Ammonium. Colorimetric, automated phenate (USEPA, 1979).

7.10 K jeldahl nHrogen. Colorimetric, automated phenate (USEPA, 1979).

7.11 Table I states desired minimum analytical detection limits and within-laboratory relative

precision goals.

8.0 QUALITY CONTROL PROCEDURES

Procedures normally followed by participants in the long-term monitoring program should be

continued. The intent of this section is to ensure the common use of standardized quality

control procedures for comparability of results. Any of the procedures given here that are not

now being followed by cooperating agencies or institutions should be added to their QA/QC

programs.

8.1 Precision and Accuracy

8.1.1 Precision

8.1.1.l Definition: Precision is a measure of agreement among individual measurements of the

same property, under prescribed similar conditions. In this program we recognize (1)

jntri\lilbQ[DtoTY and (2) sampling and analysis precision.

8.1. 1.2 In tralaboratory Precision

Intralaboratory precision is determined by analyzing an individual sample in replicate. This

should be done for at least one sample per batch for each variable being measured. The

difference between the two resultant values is multiplied by 0.89 to approximate the standard

deviation. The standard deviation divided by the mean of the duplicate values and multiplied by

J00 yields the relative standard deviation (RSD) in percent. The RSD is an operational statistic

(also called the coefficient of variation) indicating the dispersion of a set of replicate

measurements as a percentage of the mean value. In reporting precision for a given variable,

show the number of replicate analyses, range of RSD values, and average RSD.
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Table I, Required minimum analytical detection limits (note reporting unils), within-bboutory
relative precision, and bias limits. (NOTE: Some listed ineasuremenlS may not apply
10 the existing long-term monitoring procram. S.e 2.0).

I

Jntralab
Required Relative Dias
Detection Precision Upper

Parameter (3) Units Limit Go'l (%) (b) Limit (%)

Acidity p.q/I S 10 10
Alkalinity p.q/I S 10 10
AI, TOlal mg/I 0.005 10 AhO.OI). 10/20

20 (AI<O.OI)
Co p.q/I 0.5 S 10

CI- p.q/I 0.3 5 10
Color ALPH units 0 ± S (c)
DlC mgll O.OS 10 10
DOC mg/I 0.1 S (DOC>S), 10

10 (DOCd)
F- p.q/I 0.3 S 10

F. mgll 0.01 10 10
K p.q/I 0.3 S 10
Mg p.q/I O.S S 10
Mn mg/I 0.0 I 10 10 (

No peq/I 0.4 S 10
NH4 peq/I 0.6 S 10
N03 peq/I O. I 10 10

pH, field pH units ± 0.1 (c)
pH, I,b pH units ± 0.05 (c)

S;O~ ms/I 0.05 S 10
SO, - peq/I 1.0 5 10
Specific pS/cm (d) I 5
Conductance

Total P ms/I 0.002 10 (P>O,OI), 10/20
20 (P<o.ol)

(a) Dissolved ions and metals are determined, except where noted.
(b) Unless otherwise noted, this is the relative precision at concentrations above about 10

times instrumenlal dClcclion limits.
(c) Absolute precision goal in terms of applicable units,
(d) UlaRk must be < 1.0 pS/cm.
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8.1.1.3 Sampling and Analysis Precision

Sampling precision cannot be estimated directly. However, the precision in the combined

sampling and analysis procedure can be estimated from the analysis of the duplicate samples

taken in the field (see 6.1). Then the sampling variance can be estimated by subtracting the

analytical variance obtained in 8.1.1.2. The precision in the combined sampling and analysis

operation is estimated by applying the same methodology described for intralaboratory precision

(8.1.1.2).

8. 1.2 Accuracy

8.1.2.1 Definition: Accuracy is a measure of the closeness of an individual measurement or an

average of a number of measurements.to the true values. Accuracy includes both precision and

recovery and can be expressed as a percent recovery or percent bias interval.

8.1.2.2 Evaluation of Accuracy

Two approaches are specified:

8.1.2.2.1 Fortify an actual sample with a known amount of material, an:dyze the fortified

(spiked) sample, and calculate the percent recovery. This should be done for at least one

sample per batch for each variable being measured. In reporting accuracy for a given variable,

show the number of spiked analyses, concentration of spike, range of bias (+ and - percent), and

average bias (+ or - percent).

8.1.2.2.2 Audit samples are provided three times each year by an independent contractor.

Analysis results are compared with the known concentrations to determine (1) intralaboratory

bias and (2) comparability of measurements among the various monitoring projects.

8.2 Ca U lions Regarding Specific Conductance and Alkalinity

&.2.1 Specific Conductance

After calibration and prior to measuring the first sample, measure the conductance of a QC

standard. The standard should have a theoretical or certified conductance of about 50 JjS/cm

(0.0005000 M KCl has a conductance of 73.90 JjS/cm at 2SeC). It must be prepared from a stock

solution that is different from that from which the calibration standard is prepared. If the
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meOlsurcd conductivity is not within t I pcrcent of the cert~fied value, 'hen restOlndardiu thc

meier :lod ccll and repeOlI the measurement.

\
Remeasure the conduct:IoOce of the QC standard OIl least once eVl!ry 10 nmples.

One s:lmple per batch must be measure4 in duplicate.

8.2.2 Alkalinity

Al Icast 10 percent of alkOllinity titrations must be run ip replicate. Agreement m\.!st be 1:

10 percent or less. If not, run a thirc~ determination.

8.3 Further Procedural Checks

Once each variable in a sample has been determined, there arc scver:ll procedures which

must be followed to check the correctness of the analyses. These are outlincd below.

8.3.1 Cation-Anion Balance

Theorr;tically. the sum of equivalents of anions equals the sum of equivalenls of cations in a

sample. In practice, this rarely occurs due to analytical variability ilnd ions which ~re present

but not measured. For e:ach sample, the sums of the measured anion and calion equivalents,

101:11 ion strength, and ion percent difference are calculated QS follows:

L an;on•• (CI-) • IF-) • ("10)-) • (5042-J • (HCO)-) • (COl-]

L cal;on•• (Na'] • [K·). [Ca2.) • (Mg2'J' (NH4') • [u+j

t anions - Ecalions

% Ion Difference - x 100

I: anions + t calions

TOlal ion strength. t anions t E cations

(Omission of F-, coi~, and NH4+ will not significantly affect results.

Alkalinily plus H t (calculated Crom pll) may be used for HC03-).

All concentrations are expressed as microeQuivillenu/liter (peQ/I). Table 21i5ts factors for

converting mg/l to peQ/I for each of the parameter$.

(,
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Samples which have a poor ion balance may have to be reanalyzed. Table 3 lists the

reanalysis criteria.

8.3.2 Specific Conductance Balance

An estimate of the specific conductance of a sample can be calculated by summing the

equivalent conductance values for each measured ion at infinite dilution.

The calculated conductance is determined by multiplying the concentration of each ion (in

~eq/l) by the appropriate factor (F) in Table 4.

The calculated conductance for the entire sample is obtained from the relationship,

L (F x Cone. in jicq/l)

Calculated Conductance •

1000

The percent difference between measured conductance and calculated conductance is given

by

Calculated - Measured

% Conductance Difference.

Measured

x 100

Samples which have percent conductance differences exceeding the limits listed in Table 3

may have to be reanalYled.

I

I

J~
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Table 2. factors 10 convert mg/l to Ileq/l

Ion

C~2+

CI-

coi-
F-

K+

Mt2+

No+

NHI1+

N03

soi
Alkalinity

(as CoC03)

Fac!or

(~~Q/I per mg/I)

49.9

28.2

33.3

~2.6

25.6

82.3

43.5

55.4

16.1

20.8

20.0

8S

(
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Table 3. Chemical reanalysis criteria

I A. Cation-Anion Balance

I.2.tll Ion Strength (AlcolU

< 50

~ 50 < 100

~ 100

D. Calculated vs. Measured Conductance

Measured Conductan~1( (/JS/cm)

< 5

~ 5 < 30

~ 30

% Ion Difference!.

> ± 60

> ± 30

> ± IS

% ConducHlDce Djfference

> SO

> 30

> 20

- If the percent difference exceeds these values. the sample is reanalyzed. When reanalysis is

indicated, the data for each parameter are examined for possible analytical error. Any suspect

parameters are then reanalyzed and the above percent differences recalculated.

Table 4. Conductance factors (F) of ions

Conductance Conductance

(IlS/cm at 2S·C) (llS/cm at 2S·C)

lona per Ileq/I lona per Ileq/l

Ca2+ 0.052 N03- 0.071

Mg2+ 0.047 CI- 0.076

Na+ 0.049 5042- 0.074

K+ 0.072 HC03- 0.044

H+ 0.350 OH- 0.198

NH4+ 0.075

a Ht and OIr calculated as; [J~+]. 10-pH x 106 JJeQ/1.
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Minnesota Clean -Water Partnership Act

115.091 CITATION

Sections 15.091 to 115.102 may be cited as t~e "Minnesota clean water
partnership act."

History: 1987 c 392 s 1

115.092 PURPOSE

(a) It is the purpose of the legislature in enacting the Minnesota clean
water partnership act to protect and improve surface and ground water in
Minnesota, through financial and technical assistance to local units of
government to control water pollution associated with land use and land
management activities.

(b) It is also the purpose of the legislature to:
(I) identify water quality problems and their causes;
(2) direct technical and financial resources to resolve water quality

problems and to abate their causes;
(3) provide technical and financial resources to local units of

government for implementation of water quality protection and improvement
projects;

(4) coordinate a nonpoint source pollution control program with clements
of the existing state water quality program and other existing resource
management programs; and

(5) provide a legal basis for state implementation of federal laws
controlling nonpoint source water pollution.

History: 1987 c 392 s 2

115.093 DEFINITIONS

Subdivision I. Applicability. The definitions in this section apply Lo
sections 115.091 to 115.102.

Subd. 2. Agency. "Agency" means the pollution control agency.
Subd. 3. Best management practices. "Best management practices" means

practices, techniques, and measures, that prevent or reduce water pollution
from nonpoint sources by using the most effective and practicable means of
achieving water quality goals. Best management practices include, but are not
limited to, official controls, structural and nonstructural controls, and
operation and maintenance procedures.

Subd. 4. Director. "Director" means the director of the pollution
control agency. _

Subd. 5. Local unit of government. "Local unit of government" means a
statutory or home rule charter city, town, county, soil and water conservation
district, watershed district, an organization formed for the joint exercise of
powers under section 471.59, and any other special purpose district or



aUlhority exerclsmg authority in wa-ter and rdated land rc!'ources
management
at the local level.

Subd. 6. Nonpolnt source. "Nohpoihl sourte" is a land management
activity or land use activity thai contributes or may contriblJte 10 ground and
surface water PoiliJlion as a result of runotr. seepage, or percolation and
that is not defined as a point source hi settlon 115.01, subdivision 15.
Nonpoint sources include, but are hot limited to, rural and urban land
management activities and land use activities and specially larid Usc
activities such as transportation.

Subd. 7. Official controls. "Orritiii contmls" mcans ordil1ances and
regulations that control the physical deveiopment or the whole or part of a
local government unit or that implemeht the general object!ves of the local
government unit.

Subd. 8. Project. "Project" melitis lhe diagnostic study of water
pollution caused by nonpoint sollrces water poliution, a plan to implement besl
management practices, and the physical features constructed or actions laken
by a local unit of government to irtlplcliicnl best management practices.

Subd. 9. Watcr pollution.. "Waler poillition" means water pollution as
defined in section 115.01, sllbdivision S.

Suhd, 10, Waters of the shUe. "Wattrs or \he slale" me"ns walers as
defined in section 115,01, subdivision 9.

HiSlory: 1987 c 392. 3

115.094 CLEAN WATER l>ARTNEFlSflii> PROGRAM
ESTABLISHED

A etean water partnership p~ograh\ is established as provided in !ieclions
115.091 to 115.102. The agency shali acfminiiHe'r the program in accordance
with those scctions. As a basis ror the ptogtam, the agency and the
metropolitan council shall conduct an assessment of watcrs in accordance with
section 115.095, The ag'ency shall then provjde financial and technical
assislance in accordance wilt, sectioii 115.'096 \0 l'ocal units of government for
projects in geographi"cai areas 'that t'Oiitrihlilc to surface or ground water
nows. The projects shall provide for ~r'otectro'n a'nd improvement of surfacc
and ground water from n"onpoint sour-c'cs of water pollution.

History: 1987 c 392 s 4

115.095 STATEWIDE RESOURCE ASSESSMENT

The agency shall condu'ct an 'is"sessn"ent -o'r 'wal'e'rs 'Ot 'he sd'le that have
been polluted by nonpoint sources a'rid elf geog'ralJ'hic'al areas wilh waters of
I h c
stale thai have a high pole'nrial for waler polh:JH'o'n ca'U~e'a by nonpoint
sources. The r'nel'ropoli'la'n .'council sha~'1 'cond6:ct Ihe assdsl'n'e'n~ in Ihe
metropolitan area, as 'de'fj"ned in !ie'diM 473.12"1. subdivis'i'o'n 2, in
cooperation with the agency. The asses.~·ment sMIl 'be 'completed by July 1.
1988.

History: 1987 c 392 s 5
,,
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115.096 FINANCIAL AND TECHNICAL ASSISTANCE:
ELIGIBILITY

Subdivision I. Financial assistance. The agency may award grants for up
to 50 percent of the eligible cost for (1) the development of a diagnostic
study and implementation plan, and (2) the implementation of that plan. The
agency shall determine which costs are eligible costs and grants shall be made
and used only for eligible costs.

Subd. 2. Technical assistance. The agency may provide technical
assistance to local units of government in order to cnsurc efficient and
effcctive development and implementation of projects and coordination of
projects with other water management activities.

History: 1987 c 392 s 6

115.097 ELIGIBILITY FOR ASSISTANCE

Subdivision I. Generally. To be eligible for the financial or technical
assistance or both as provided in section 115.096. a local unit of government
applying for assistancc must (1) have authority to coordinate and entcr into
contracts with. local, state, and federal agencies and private organizations,
raise funds, and adopt and enforcc official controls; and (2) provide the
agency with those documents required in subdivision 2.

Subd. 2. Documents requircd. (a) An applicant for assistance shall
submit the following to the agency:

(I) an application form as prescribed by the agency;
(2) evidence that the applicant has consulted with the local soil and

water conservation districts and watershed districts, where they exist, in
preparing the application; and

(3) one of the following documents:
(i) the comprehensive water plan authorized under chapter 1108;
(ii) a surface water managemcnt plan required under section 473.878;
(iii) an overall plan required under chapter 112; or
(iv) any other local plan that provides an inventory of existing physical

and hydrologic information on the area, a general identification of water
quality problems and goals, and that demonstrates a local commitment to water
quality protection or improvement. After July I, 1991, only projects that arc
a part of. or are responsive to a local water plan under chapters. 1108, 112,
or sections 473.875 to 473.883 will be eligible under this clause.

(b) The document submitted in compliance with paragraph (a), clause (3)
must identify existing and potential non point source water pollution problems
and must recognize the need and demonstrate the applicant's commitment to
abate or prevent water pollution from nonpoint sources in the geographic
areas
for which the application is submitted.

History: 1987 c 392 s 7



115.098 AGENCY REVIEW OF APPLICATIONS; RANKING
OF PROJECTS

The agency shall rank application~ for technical and financial assistance
in order of priority and shall, within the limits of available appropriations.
grant those applications having the highest priority. The agency shall be
rule adopt appropriate criteria 10 dClcnnine the priority of projects.

The criteria shall given the highest priority "10 projects thai best
demonstrate compliance with the following Objectives:

(a) The project demonstrates participation. coordination. and
cooperation between local units of government and other public agencies,
including soil and waler conservation districts or watershed districts. or
both those districts.

(b) The degree of water quality improvement or protection is maximi7.ed
relative to the cost of implementing the best management practices.

(c) BCSI management practiccs provide a feasiblc means to abale or
prevent nonpoinl source ~ater pollution.

(d) The project goals and objecLivel'l arc conl'li!iilcni wilh the !iitale waler
quality management plans. the slatewide resource assessment conducted undcr
section 115.095. and othcr applicable state and local rel'lource managemenl
programs.

History: 1987 c 392 s 8

115.099 PLAN IMPLEMENTATION

Subdivision I. Implementation according to law and contract. A local
unit of government rccciving technical or financial assistance or bolh from
the agency shall carry out the implementation plan approved by the agency
according 10 the terms of thai phln. any contract or grant agreement made
wi Ih
the agency and according to scctions 115.091 to 115.102, the rules of the
agency. and applicable federal requirements.

Subd. 2. Review by agency. The director or the director's designee may.
at any reasonable time. inspect jlny project and review Ihe expenditure of
financial assistance funds grantcd by the agency in order to dctcrmine
whether
the local unil of government has complied with subdivision 1.

Subd. 3. Enforcement of agreements. The agency may bring a civil action
in district court to recover from a local governmental unit any financial
assistance funds used in violalion of subdivision I.

History: 1987 c 392 s 9

115.10 RULES

The agency shall "dopt permanent rules neceJ;sary 10 implemenl sections
115.091 10115.102. The rules shall contain at a minimum:

(1) procedures to be followed by local units of government in applying
for technical or financial assi!itancc or both;

(2) conditions for the administration of assistancc;
(3) procedures for the development. evalualion. and implementalion of

best management practices;

<'



(4) requirements for a diagnostic study and implementation plan;
(5) criteria for the evaluation and approval of a diagnostic study and

implementation plan;
(6) criteria for the evaluation of best management practices;
(7) criteria for the ranking of projects in order of priority for

assistance;
(8) criteria for defining and evaluating eligible costs and cost-sharing

by local units of government applying for assistance; and
(9) other matters as the agency and the director find necessary for the

proper administration of sections 115.091 to 115.102, including any rules
determined by the director to be necessary for the implementation of federal
programs to control non point source water pollution.

History: 1987 c 392 s 10

115.101 NONPOINT SOURCE POLLUTION CONTROL PLAN AND
PROGRAM EVALUATION

For the purpose of coordinating the programs and activities used to
control nonpoint sources of pollution to achieve Minnesota's water quality
goals, the agency shall:

(1) develop a state plan for the control of nonpoint source water
pollution in order to meet the requirements of the federal Clean Water Act;

(2) work through the environmental quality board to coordinate the
activities and programs of federal, state, and local agencies involved in
nonpoint source pollution control and, where appropriate, develop
agreements
with federal and stale agencies to accomplish the purposes and objectives of
the state nonpoint source pollution control plan; and

(3) evaluate the effectiveness of programs in achieving water quality
goals and recommend to the legislature. under section 3.195. subdivision 1.
any necessary amendments to sections 115.091 to 115.102.

History: 1987 c 392 s 11

115.102 INTEGRATION OF DATA

The data collected for the activities of the clean water partnership
program that have common value for natural resources planning must be
provided
and integrated into the Minnesota land management information system's
geographic and summary data bases according to published data compatibility
guidelines. Costs associated with this data delivery must be borne by this
activity.

History: 1987 c 392 s 12

115.103 PUBLIC AGENCY COORDINATION

Subdivision 1. Project coordination team; membership. The director
shall establish and chair a project coordination team made up of
representatives of the pollution control agency, department of natural
resources, soil and water conservation board, department of agriculture.
department of health. state planning agency, Minnesota extension service.



University of Minnesota agrieuhural- experiment sial ions, United States Army
Corps of Engineers, United States Environmental Protection Agency, United
States Department of Agriculture Agriculture Stabilization and Con~ervation

Service, United States Department of Agriculture Soil Conservalion Service.
water resources board. metropolitan council, Association of Minnesota
Counties. League of Minnesota Cities. Minnesota Association of Town~hip~. and
other agencies as the director may determine.

Subd. 2. Duties. The project coordination team shall advise the agency
in preparation of rules. evaluate projects. and recommend to the director
those projeelS that the team believes should receive financial or technical
assistance or both from the agency. After approval of assistance for a
project by the agency. the team shall review project activities and afisist in
the coordination of the state program with other state and federal resource
management programs.

History: 1987 c 392 s 13
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Adopted Permanent Rules Relating
to Clean Water Partnership

CHAPTER 7076
MINNESOTA POLLUTION CONTROL AGENCY
WATER QUALITY DIVISION
CLEAN WATER PARTNERSHIP GRANTS

7076.0100 PURPOSE

This chapter provides for lite administration of lite state clean water partnership grant program and lite federal nonpoint
source management program as provided by United States Code, title 33, section 1329. Parts 7076.0100 to
7076.0290 implement lItese programs by establishing the substantive criteria and procedural conditions under which the
agency may award state matching grants and provide technical assistance for lite development and implementation of
nonpoint source projects.

7076.0110 DEFINITIONS

Subpart 1. Scope. The terms used in Parts 7076.0100 to 7076.0290 have lite meanings given litem in Minnesota
Statutes, chapters 115 and 116 and rules adopted under lItose chapters and lite meanings given litem in this part. If terms
defined in litis partconnict willt the definitions in Minnesota Statutes, chapters 115 and 116and lite rules adopted under those
chapters, lite definitions in litis part govern.

Subp.2. Agency. "Agency" means lite Pollution Control Agency.

Subp. 3. Best management practices. "Best management practices" has the meaning given it in Minnesota Statutes,
section 115.093, subdivision 3.

Subp.4. Commissioner. "Commissioner" means lite Commissioner of lite Pollution Control Agency.

Subp.5. Land occupier. "Land occupier" means aperson, who possesses lands in the projectarea whetheras owner,
lessee, renter, tenant, or otherwise, including successors of a land occupier who received a payment during lite minimum
effective life of a best management practice.

Subp. 6. Local share. "Local Share" means lite contributions of a local unit of government to the eligible cost of
a project, including the value of cash expenditures and in-kind contributions of labor, equipment, material and real property
used for and expended on eligible project activities.

Subp.7. Local unit of government. "Local unit of government" has lite meaning given it in Minnesota Statutes,
section 115.093, subdivision 5.

Subp. 8. Local water plan. "Local water plan" means a comprehensive water plan authorized under Minnesota
Statutes, ch. I1OB, a surface water management plan required under Minnesota Statutes, section 473.878, an overall plan,
required under Minnesota Statutes, ch. 112, or until July I, 1991 any other local plan lItat provides an inventory of existing
physical and hydrologic information on lite area, a general identification of water quality problems and goals, and lItat
demonstrates a local commitment to water quality protection or improvement.

Subp.9. Nonpoint source. "Nonpoint Source" has lite meaning given it in Minnesota Statutes, section 115.093,
subdivision 6.

Subp. 10. Official controls. "Official controls" has the meaning given it in Minnesota Statutes, section 115.093,
subdivision 7.



Subp. II. Person. "Person" bas lhe meaning given 10 it ~Minn. Stal section 115.01 Subd. 10.

S.ubp. 12. P'r'qjoc:l "Project" ,bas lhe meaning given it in MinMSOta Stat!-JLCS, section 115.093. sU,bdivision It

Subp. 13. Projecl area. "Project~" means the~ i.~qfied i!S byd(QI0J!:i~J1Y conuibuJing JO lhe water of
concern (or wbich I1"e diagnoslic stlldy anel Jmple~n1ftion plaJ) H'C~ve~ ~<I implcrn~tpd.

Subp. 14. Project continuatiol;l grant amendmept. "Project continuation grant amendment" means all
amendmellt to an existing prp.ieet .lmpJem.entati90 pant. tp ~vide Cunds to continue implemen~tion ofactivities identified
in an approved diagnos~c study and implelJlen~on p~ Lb" were not fumSed in the inili~ projcc~ i"1plemcntation granL

SlIbp. 15. Projcclcoqrdination J.t.Wn. "Project~rdinalion~" means the public i~teragC!lcy grol,lpestablishcd
in Minnesota S.tatutes. section 115.JQ3, s!lJidivis,iOfll.

Subp. 16. Projcc.1 develop~el),L "Project ~v~lop.ment" means the developmep! oC .,. d',~PJqstk: study and
implcmentaf,ion plan. .

Subp. 17. Project development gra,n~. "Proj!:Ct ~eveJopRJel)J grant" means a grant Crom Vle ,agency to the project
sponsor Cor the prcparaJ-ion of a diagnostic Sh,ldy an~ ~pl.e~~tatio/l plan. '

Subp. 18. Projectimplcmentation. "ProjecJ imple~entatipn" means theimplementation ofan approved diagnostic
study and implementation plan or their equivale.nt.

Subp. 19. Project implementation granl. "Project implemel)tation grant" means a grant from the agency to the
project sponsor for the implementation of a diagnostic sJudy and implementation plan or their equivalenL

Subp.20. Projecl sponsor. "Project sponsor" means the local unit of government that applies for a grant, entcrs
into a grant Contracl and is responsible Cor development and implementation of the prOjecL

Subp.21. Water pollution. "Water pollution" bas the mean,ing givCll it in Minnesota Statutes. section 115.<11.
subdivision 5.

Subp.22. Waters oCthe state. "Waters ofl.hc stalc" has Utemeaning given it in Minnesota Statutes, section 115.0J,
subdivision 9.

Subp.23. Water ofconcern. "Water .of concern" means thc specific water of the state which the project is focused
on improving or protecting.

7076.0120 AVAILABLE ASSISTANCe

Subpart t. Financial assistance. nacre~ tW,l? ,types of~ts availablc or nonpoint source projects: (I) project
development grants, and (2) project implementation grap.ts. The gra'1ts arc for a maximum of 50 percent of the eligible cost
of the project. Grants must be awarded, within the limits oC avajlable appropr}ati.ons, to those applicants having the highest
priority.

Subp.2. Technical assistance. The ageJlcy may provide tee~.nical assisJ,ance to local unitsof government in or(ler
to ensure cfficient and effective development aJJ.d imple~nta(jon pf prpjects. Technical assistance must be given to local
units oC government that receive grants. within the limits oC avalla.bJp~es.

7076.0130 ELIGIBILITY CRITERIA

Subpart 1. EJigibleapplicams. On.ly local UJlits oCgovel1l1Jl~tar.eeJ.igib.le toapplY for grants and receive technical
assistance. A local unit ofgovemmen~is eJigiblc ~o 8pp}y Cor ~tate ~,IC~jng ~ms;t,IJd rcqutst tcchnical assislatlcc if they
have the following:

A. the authority to .coor~il)a,te and enler in.to contracts with locaJ. s.late aJ)d fedcral agencies and private
organi7.8tions for the purpose of carrying o.ut a projccl;

B. the authority to gencrate casb rev~,ues and in-,ki,nd contributio.ns for the local share of a project; and
C. the authority to adopt. implem.ent al)(! ~fo~ official controls.

\
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Subp.2. Eligible costs. Project costs are eligible for state matching grants if the costs are reasonable and necessary
and allocable for the development of a diagnostic study and implementation plan, or for the implementation of the plan, and
if the cosl" are related to any of the following activities:

A. water quality monitoring, water resource and project area data and information collection, data and
information analysis and assessment, and related tasks;

B. fiscal and management activities including report preparation;
C. selection, design, layout and installation of best management practices;
D. development, review and inspection of installation, operation and maintenance procedures for best

management practices;
E. development and implementation of public education materi.als and activities;
F. development and implementation of official controls;
G. acquisition of easements and property; and
H. other activities determined by the agency or established by federal regulation to be necessary to develop

and implement the project

Subp. 3. Ineligible costs. Ineligible costs include any costs that are not related to the activities in subpart 2. In
addition, the following costs are ineligible whether or not they relate to the activities in Subpart 2:

A. installation of best management practices prior to the grant award;
B. operation and maintenance of best management practices;
C. activities regulated by the National Pollutant Discharge Elimination System permit program, Minnesota

Rules, Parts 7001.1000 to 7001.1100, the State Disposal System permit program, the Petroleum Tank Release Clean-up Act,
Minnesota Statutes, chapter 115C, the Environmental Compensation and Liability Act, Minnesota Statutes, chapter 115B,
the Compreltensive Environmental Response, Compensation and Liability Act, United States Code, title 42, section 9601 to
9675; and the Resource Conservation and Recovery Act, United States Code, title 42, section 6901 to 6991;

D. activities regulated by a condition of a solid waste or hazardous waste permit or the agency solid wa<;te
rules, Minn. Rules chapter 7035,or the agency h87.ardous waste rules, Minn. Rules chapter 7045;

E. activities funded by state or federal grants for wastewater treatment facilities;
F. regulated practices to control spills of pesticides, fertilizer, petroleum and related materials from bulk

stomge facilities;
G. regulated practices to manage toxic or hazardous materials;
H. commercial operations and industrial processes and land use and land management activities directly

related to commercial operations and industrial processes including plant yards, access roads, drainage ponds, refuse pilcs,
stomge piles and material product loading areas;

I. active and inactive mining activities;
J. building and utility construction;
K. highway and road construction;
L. dredging of harbors, lakes and ditches;
M. activities intended primarily for flood control; and
N. activities that violate local, state and federal statutes, rules and regulations.

Subp.4. Eligible local share. At least 30 percent of the project costs must be derived from nonstate and nonfederal
sources. Cosl<; incurred by a land occupier for the installation of best management practices may be considered a part of the
local share paid by the local unit of government provided the following conditions are met:

A. the primary purpose of the best management practices is for imprpvementand protection ofwater
quality;

B.
C.
D.

management practices.

the best management practices must be designed for a minimum effective life of ten years;
the best management practices are a part of an approved implementation plan; and
there must be an operation and maintenance plan for the minimum effective life of the best

7076.0140 NOTICE OF ~RANT AVAILAB~UTY

Subpart I. Notice. The agency will publish in the State Register a notice that applications for project development
grants and project implementation grants will be accepted whenever the agency determines that funds are available to award
such grants. The notice will contain a deadline for application submittal, which must be no less than 60 days from the date
of publication.

Subp. 2. Notification list. The agency shall maintain a list of those local governmental bodies that wish to be
notified of grant application periods. Any local governmental body that wishes to be placed on the list shall notify
the agency by writing to the director of the public information office. Whenever the agency publishes notice in the State
Register, the agency shall mail notice of the grant application period to those local governmental bodies on the list.



Subp.3. Grantapplication periods. Theagcncymayestabtish agrant application period from time lolime but there
must be at Ie8st onc application period each calendar year if funds are available.

7076.0150 GRANT APPLICATION

Subpart 1. General rtQuirements. Thegrant applicatiofl shaD besubmiued by theloca~ uoitorgovernment lhat will
be lhe project sponsor. A grant application mw! be submitted in. tirn~ty fashion 10 be considered. The grant application
must be subnlitted 00 a fonn provided by the agency and l'inisl cohUlin the infonnation required in the form and by this part.,

I

Subp.2. Project development grant. Any applicant submittingan application (or a project development gram must
submitlhc following information:

A. a resolution by lIle local unit of government thai wID be the project sponsor, authorizing the filing of the
8W1ication and designating an official authorized Ioexceule the grant application. the grantcontractand ollter re4lted project
documenls;

B. wriu.en documentation that the projectsponsor hasconsulted wilh soil and waterconservation disuiclS and
watershed disbicts in the project area, in preparing the~t ap~lication;

C. identification of agencies and organizidons that wiD be involved in project developmenl;
D. resolutions from each tmticipating local unit of government which identifies their rolc in projcct

development and identification of their contribution 10 the local share of project development costs;
. E. the amount ofgrant funding requested;

F. a list identifying the amount, type, and source of tho local share;
G. a work plan and schedule that contain tile following:

(1) the identification ofeach water or th~ slate that will be afrected by the project:
(2) a description of the existing or potential surface and ground water problems that arc to be

addresSed in the project;
(3) a workplan listing the activities that the grant would make possible; and
(4) a schedule containing milestones for project development.

H. a local walCrplan lhat provides an invenlOryofexistingphysical and hydrologic information on theprojcct
area, a general identifICation of waler quality problems, and goals for resource usc, and demonstrates a local commitment
to water quality protection or improvements; and

I. documenls required by Slale or federal statutes, rules and regulations. (

Subp.3. Project implemcntation grant. Any applicant submiuing an application for a project implementation grant
shall submit the following infonnation:

A. a resolution by the local unit ofgovernment that will be the project sponsor, authorizing the filing of the
application and designating an official authorized 10execute the grantapplication, the grant contractand other related project
documents;

B. wriuen documentation that the projectsponsor has consulted with soil and waterconservation districL<;<lntl
watershed districts in the project area, in preparing the grant application;

C. adiagnosticstudy and implementation plan that hasbeen approved under Part7076.0260,oranequivalent
study and plan that addresses the requirements or a diagnostic study and implementation plan and that has been
approved under Pan 7076.0260 and which contains a local water plan that provides an inventory or existing physical and
hydrologic information on the project area, a general identifteation or water quality problems, and goals ror
resource use, and demonstrates a local commitment to water quality protection or improvements;

D. resolutions from each participating local unit ofgovernment that identify their role in project implemen-
tation and their contribution to the local share or project implementation costs;

E. a detailed work plan and schoduk: for project implementation during the grant period;
F. a detailed budget for the grant period including the identification of the amount requested in the grant;
G. a list identifying the amount, type, and source of the local share;
H. a description of the work and the budget ror project implementation beyond the grant period, including

an indication of whether the project spOIlSQr anticipates applying for a pro~t conlioUitioo grant amendment; and
I. documents required by sta.te or federal statutes, rules and. regulations.

7076.0160 REJECTION OF GRANT APPLICATION

Subpart I. Grounds. An application for a project development· grant or a project implementation gmnt shall be
rejected by lhe Commissioner for the following reasons:

A. an ineligible applicanl; I,

B. ineligible costs;



C. a late submittal; or
D. failure to comply with any requirement of statute or rule.

Subp. 2. Procedure. The commissioner shall review each grant application within 30 days after the deadline for
application submittal. The commissioner shall notify each rejected grant applicant of the rejection of its application
and the rcasons for the rejection.

Subp. 3. Effectofrejection. Agrant applicant whose application is rejected fora reason otherthan for latesubmittal
has 14 days from receipt of the notice of rejection to correct any deficiencies, if correction is possible. If the application is
corrected within the 14 days, the application must be accepted and the project must be ranked with other approved grant ap
plications. An application that cannot be or is not corrected must not be further considered. A grant applicant whose
application is rejected and not corrected must reapply in a subsequent application period in order to be considered for a
grant.

7076.0170 PROJECT RANKING

Subpart 1. Process of ranking. Upon completion of the commissioner's review of the grant applications for
acceptability, the agency shall proceed to rank the acceptable grant applications in order of priority. Each project for
which an acceptable grantapplication has been submitted mustbeawarded the numberofpriority points the project is entitled
to under subparts 2and 3. The project with the highest numberofpriority points will be given the highest priority. All projects
will be given a ranking depending on the number of points awarded. The project development grant applications shall be
ranked separately from the project implementation grant applications.

Subp.2. Priority points forprojectdevelopmentgrant applications. The following criteria must be used to determine
the numberof priority points to bcawarded in the evaluation ofeach projectdevelopmentgrantapplication. The agency shall
award each project between zero and ten points under each of the following criteria, depending on how well the project
satisfies the criterion. The number of points awarded under each criterion must be added together to determine the project's
total point value. This total number must be used to determine the project's overall ranking and priority. The criteria arc as
follows:

A. the extent to which the proposed project demonstrates a high potential for project success based on
community support and involvement as well as participation, coordination and cooperation of federal, state and local
agencies and units of government for water quality protection and improvement;

B. the extent to which the proposed project takes place where local units of government have adopted and
implemenled authorities or official controls to abate or prevent water pollution from nonpoint sources;

C. the extent to which the waler of concern is identified as a priority waler in the local water plan;
D. the extent to which the proposed project affects waters identified in the statewide resource assessment

conducted under Minnesota Statutes, section 115.095, as waters that could not be expected to attain or maintain compliance
with applicable water quality standards or goals without additional control of nonpoint sources;

E. the extent to which the project demonstrates a likelihood of transferability to similar resources;
F. the extent to which the project is of a size and scale to promote successful project management and water

quality protection and improvement; and
G. the priority placed on each project by the project coordination team.

Subp. 3. Priority points for project implementation grant applications. The following criteria must be used to
determine the number of priority points to be awarded in the evaluation of each project implementation grant application.
The agency shall award each project between zero and ten points under each of the following criteria, depending on how
well the project satisfies the criterion. The number of points under each criterion must be added together to determine the
project's total point value. This total number must be used to determine the project's overall ranking and priority. The
criteria are as follows:

A. the extent to which the project demonstrates a high potential for successful water quality protection and
improvement based on a comparison of existing water quality and the project's goals and objectives with maximum
contaminant levels and recommended allowable limits for drinking water, water quality standards and regional lake and
stream water quality criteria published by the agency, the Minnesota Department of Health and the United States
Environmental Protection Agency;

B. the extent to which the project employs best management practices which provide a technically and
economically feasible means to abate or prevent water pollution from nonpoint sources;

C. the extent to which the project maximizes water quality protection or improvement relative to the cost of
project implementation;

D. the extent to which the project goals and objectives are consislent with stale waler quality management
plans and other applicable state and federal resource management programs;

E. the extent to which the project demonstrates a high potential for project success based on community



support and involvement as weD as panicipation, coordination and cooperation of federal, Slate and local agencies and units
of government for water quality protection and improv~m<;nt;

F. the extent to which the projectdemonslriltes a sig,!ificant d~grce of Itansferabilily to similar local units of
government; and

G. the priority pla~ on each project by the project coordination team.

Subp. 4. Project coordination Leam. The project coordination team has 60 days from the close of the application
period to assign points to each prpjecl seeking a grant. In the evept that the project coordination team fail!; to assign points
toall projectswifh approved gnmtapplj~tion~, the projects ptust be~cdwithoutconsideringany points undp' the calcgory
for the project coo",ina400 team. The project cpordination team mpst ",se the criteria establis~ed in Minnesota StalutC.'l,
section 115.098, to assign points to each project seeking a grant

7076.0180 ALLOCATION OF FUNDING

Subpart 1. Project continuatioo grant amendments. Each year by March 1, the agency shall delennine how much
of the available funds will be set ~ide to meet that )'W's anticipated requests for project continuation grant amendmCnL'l.
If the agency sub~uently detenn~es that the amo~nt ~l asi~e for project continuation grant amendments is more than is
required for grant amendments in that year, the agency lI'l~y rr-aJlocate dJis money to other project develoPlTlent grants and
projecl implementation grants or carry over the mopey 10 another gnpll application period.

Subp.2. Grant fund allocation. Within 90 $ys of the close of an application period, the agency shall determine
how much oftheremaining funds, after seUingaside fun4s for pfPjectcontinuation grantamendments, will be made available
for project development and project implementation grant awards. In ~iding how much money to make available for new
grant awards, the agency shall consider the necessity to havem~ey llvailable for subsequent grant periods, the necessity to
have money available for anticipated project CQnlinuation graq~ amendments in the next year, and otber factors relating to
the agency's ability to ensure that money will be available for upcoming projects.

Subp. 3. Development; implementation split. Within 90 4ays of the close of an application period, the agency
shall detennine how much of the funds avai~ble fQr new grants in t.l:Jat applicatio:n period will be available for project
development and project implementation grants. In ~tlTJining!.he allQC<ltion of funds between project development and
project implememation grants, the agency shall consider.

A. the availability and conditions for pst pf federal fupds; and
B. the phasing in and continuity of projects in the program.
If the money imended for project develop!,"ent Qt prpjcc, ifllRlcmentation grants, or both. is not awarded during a

grant period, the agency may reallocate the funds to the olhcr kind of grant or to a subsequent grant period.

7076.0190 SELECTION OF PROJECTS FOR GRANT AWARD

Subpart I. Ranking. The agency shall complete its r8l!king ofall projects for which an acceptable grant application
has been submitted within 90 days of the c1pse of the applic~tion period. The agency shall rank. development projccL~

separately from implementation projects.

Subp.2. Projects funded. Theagency shall select those Pfojects that will bcawardcd grant funds by awarding granL'l
10 the highest priority project developmenf and project implementation applications within the limits of available funds
established under 7076.0180 subpart 2. Aproject that receives~ th!ln 40 W!'!lS will not be considered for award ofgrant
funds. .

Subp. 3. Agency decision. All decisions of the !lsency in f3'lldng projects and awarding grants must be made at
a regular or special board meeting.

Subp.4. Timing. The agency shall make its decisioq pn fund allocation, project ranking, and projects to which
grants will be awarded within 90 days of the close of the application period.

Subp. S. Reapplication. A grant applicant who.sc application is not awarded grant funds mll'lt reapply in a
subsequent application period to be considered for 4 grant.

7076.0200 PROJECT CONTINUATIO~GRANT AM~NPMENT

Subpart I. Eligibility. A project sponsor who has been awarded a project implementalion grant is eligible for a
project continualion grant amendment to continue the project after the expiration of the inilial grant The requirernenL'l that



applied to the initial grant apply to the project continuation grant amendment. Aproject sponsor is eligible for one project
continuation grant amendment on a particular project.

Subp.2. Request. A project sponsor who seeks a projectcontinuation grant amendment shall submit a request for
the grant amendment in the year that tile activities funded through the initial project implementation grant will be completed
and additional funds will be required to continue project implementation. The request shall be submiUed on a form provided
by ilie agency and may be submiued at any time during ilie calendar year ilie funds will be needed. A project sponsor who
fails to submit a request for a project continuation gmnt amendment in ilie year ilie funds are required forfeits the right to an
amendment. That project sponsor may apply in a subsequent grant period to continue the project and compete wiili oilier
applicants for a project implementation grant.

Subp. 3. Approval. The agency shall approve ilie project sponsor's request for a project continuation grant
amendment if it meets ilie following conditions:

A. the project sponsor has satisfied ilie terms and conditions of ilie grant to date; and
B. the project sponsor has identified ilie source of the local share of funds necessary for ilie project

continuation grant amendment.

7076.0210 GRANT CONDITIONS

Subpart I. Amount. A gmnt that is made must be for ilie amount requested by ilie applicant, up to a maximum of
50 percent of the eligible cost of project development or project implementation.

Subp.2. Grant period. The grant period for a project development grant will be for a period of two years. The grant
period for a project implementation grant will be for a period of iliree years and may be extended an additional iliree years
with agency approval of a request for a project continuation grant amendment in accordance with part 7076.0200.

Subp. 3. Grant contract. The project sponsor must enter into a contract with ilie agency before a grant will be
awarded. The contract must include ilie provisions established in Part 7076.0220.

Subp.4. Records. The project sponsor shall maintain all records relating to ilie receipt and expenditure of grant
funds for a period of at least three years from the date of termination of ilie grant contract.

Subp.5. Audit. The project sponsor must agree that the books, records, documents and accounting procedures and
practicesof the project sponsor relevant to this program may beexamined at any time by iliecommissioneror commissioner's
designee.

Subp.6. Annual progress report. The project sponsor shall submit an annual progress report to ilie commissioner
by February I of each year the grant in effect. The report must include ilie following information:

A. a discussion of work progress relative to ilie schedule, and difficulties encountered meeting ilie schedule
during the year;

B. a discussion of the project findings appropriate to ilie work conducted during the year;
C. a report of expenditures in the year and those anticipated during the upeoming year;
D. a discussion and summary analysis of monitoring data and a discussion of the changes in water quality

that appear to have resulted from the protective and restorative activities implemented during the year; and
E. water quality monitoring data collected during ilie year must be included in the format required by the

agency.
Subp. 7. Mid-year update. The project sponsor shall give the commissioner a mid-year update by August I ofeach

year the grant is in effect. The mid-year update shall include a brief report on project progress and difficulties encountered
in meeting the project schedule.

Subp.8. Monitoring plan. The project sponsor shall submit 11 monitoring plan to ilie commissioner wiiliin 60 days
of the award of ilie grant. The monitoring plan must be revised annually and submiued to the commissioner by January 31.
The monitoring plan must comply wiili the requirements of Part 7076.0230.

Subp.9. Diagnostic study and implementation plan. The project sponsor for a project development grant shall
submit to the commissioner before the final grant payment is made a diagnostic study and implementation plan that meets
the requirements of Parts 7076.0240 and 7076.0250.

Subp. 10. Eligible costs. No grant funds shall be used to reimburse ilie project sponsor for costs incurred after the
end of the contract period.



7076.0220 GRANT CONTRACT

Subpart I. Contents. The agency and the project sponsorshall cnler jnlO a grant contract. The grant contract mu.<;t:
A. establish the teml and conditions of the grant; .
B. provide that the project sponsor may enter into contracts, under !erms and conditions spcciricd by lhc \

agency,lO complete the work. specified in the contract;
C. provide that the cost o'o'erruns are the sole responsibility of the project sponsor;
D. require that that project sponsor suhm'it periodic progress repons and a final report 10' the agency in a

formal prescriOOd'by the agency; and
E. incorponuc tenus and conditions requited' by federal or Slale statutes. rules and regulations.

Subp. 2. Amendments. A grant contraCt may be amended upon agreement of the agency and the project sponsor.

Subp. 3. Contract period. Grant contracts (or projectdcvclopment will be for a period of up to two years. Grdm
contracts for project implementation will be fot a period of up 10 six years. The agency may allow one year extensions of
either of these grant contracts.

7076.0230 MONITORING PLAN

Subpart 1. Requirements. The monilOring plan required to be sUbmit~ to the commissioner as a condition of the
grant must:

A. identify and provide rationale for the selection of monilOring siles. monitoring frequency and parameters
to be monitored; and

B. identify laboratories ttiat will do anaiyses and explain their quality assurance and quality control
procedures.

Subp.2. Review. The commissioner will review the monhoring plan and approve it or identify deficiencies in
writing within 45 days of its receipt. The project sponsor shall have 15 days to correct any deficiencics.

Subp.3. Grant payment. No grant payments stiaJl be p-aid after March 31 in any year in which a monitoring plan
has not been approved.

7076.0240 DIAGNOSTIC STUDY

Subpart 1. General requirements. The diagnostic study required to be submitted by 1:I project sponsor under pan
1076.0210. subpart 9. must include: '

A. a dela.iled description of the water ofconcern;
B. a detailed description of the project area;
C. an analysis and assessmentof the data and information collected as a requirement ofsubparts 2 and 3; and
D. the identification and documentation o(ihe melhods. procedures, model and other tools used to prepare

and complete the diagnostic study.

Subp. 2. Description ofwater ofconcern. The diagnostic study must contain a detailed description of the water of
concern that includes:

A. a summary of rustoricai useS and clianges resulting from water quality degradation;
B. a discussion of previow studies and oilier historic baseline physiCal, chemical and biological data; and
C. current data or information for the following:

(I) if the water of C9flCem is a lake, the description shall include t.hc foUowing:
(a) identification or measurementoflake surtacearea, maximum depth, averagc depth. one

in ten year low and high as well as average hydraulic residence time. temperature profiles. secchi disk D'Bnsparcncies. the
area of the watershed draining to the lake. its tributaries. their estimated contribution to innows and a hydlologic budget
including ground water now;

(b) measuretnentofdis9ll ...odoxygen. totiiIPhOsphorus.dissol ved inorganic phosphorus,tOlaI
Kjeldahl nitrogen. nitrite plus nitrate nitrogen, total suspended solids. totaJ albJinity. chloride concentrations. color. pH.
conductivity; determination of mass loadings of lOCal phosphorus. IOta! KjeJdabl niuagen. and IOIaI suspended solids (rom
major tribuwies and completion of nutrient and sediment budgets for the lake.

(c) measurement of average summer epilimnetic chlorophyll a, a description of predomi·
nant phytoplanklOn. zooplanklOn and sobmerged.. noating and emergent vascular plant communities; measurement of fecal
streptococcus and fecal coliform bacteria where human health may be impacted: and

(d) a suml1)ary of available fisheries information.
(2) if the water of concern is a stream, the description shall include the following:

(



may be impacted; and

(a) identification or measurement of stream length, sinuosity, order, substrate, estimated
maximum high flow for 24 consecutive hours that has a recurrence interval of 25 years, mean flow for the available period
of record, and annual minimum flow for seven consecutive days that has a recurrence interval of ten years;

(b) measurement of flow and biochemical oxygen demand, total phosphorus. nitrite plus
nitrate nitrogen. ammonia nitrogen, organic nitrogen, total dissolved solids, total suspended solids. and diurnal dissolved
oxygen concentrations. turbidity, pH, and conductivity;

(c) measurement of fecal streptococcus and fecal coliform bacteria where human health

(d) completion of invertebrate and fishery assessments using standard benthological and
ichthyological techniques; identification of significant biological habitats including riparian vegetation and spawnings
arcas; and

(3) if the water of concern is an aquifer, the description shall include the following:
(a) identification or measurement of the aquifer physical type, size, temperature, saturated

thickness. recharge sources. discharge sources, transmissivity, hydraulic residence time, range of hydraulic gradients and
underlying lithology and stratigraphy;

(b) measurement of chemical oxygen demand, total organic carbon, total Kjeldahl
nitrogen. ammonia nitrogen, nitrite plus nitrate nitrogen, total phosphorus. chloride, sulfate, calcium, magnesium, iron.
manganese. potassium,sodium, bicarbonate, and alkalinity concentrations. oxidation potential. pH. and specific conduc
tance;

(c) measurement of organic compounds, pesticides and metals in areas where they are
pollutants of concern;

(d) measurement of fecal streptococcus and fecal coliform bacteria where human health
may be impacted; and

(4) if the water of concern is water other than a lake, stream or aquifer, the data and information
requirement,> will be determined jointly by the agency and the project sponsor.

Subp. 3. Description of project area. The diagnostic study must contain a detailed description of the project area
that includes:

A. a map of the project area;
B. an aerial photo of the project area;
C. maps of general topographic relief based on United States Geological Survey topographic maps;
D. a map of the project area divided into subunits on a hydrologic basis including boundaries and flow

directions for each subunit;
E. a description of important aquifer systems, confining layers, and flow characteristics;
F. a description of ground and surface water interconnections, such as recharge and discharge areas;
G. adescription ofknown geologic conditions, such as karst areas, buried valleys orsand plains that may pose

concerns relating to water quality;
H. a description of waters of the state and public drainage ditches including dams and control structures;
I. soil:

(I) a general soils map and description of soils infiltration characteristics; and
(2) a map of erosion-prone soils.

J. land use:
(I) existing and future land uses;
(2) areas served by storm sewers, sanitary sewers, and public water system;
(3) the location of community public water supply, intakes and wells;
(4) irrigated acreage;
(5) domestic animal density and feedlots;
(6) on-site wastewater treatment systems;
(7) existing management practices;
(8) known tiling and drainage systems;
(9) estimates of pesticide and fertilizer use;
(10) known closed and open sanitary landfills, closed and operating open dumps and hazardous waste

sites;
(II)
(12)
(13)
(14)

management plans;
(15)
(16)

known abandoned wells not sealed in accordance with state statutes and rules;
underground storage tank sites;
permitted wastewater disposal systems and discharges under Minnesota Rules Chapter 7001;
wetlands identified under the National Wetlands Inventory and a summary of applicable

areas delineated as floodplain;
areas with known flooding problems;



(17) a summary of the state ecological and management classifications;
(18) a summ,ary of Slilte m~gement pl~ for fISh ~d wiJdlife;_ , . ,
(19) unique features ind scenicareas with relation'ships 10water including Slate designated natural and

scientiflCaJeaSoulStandingresourcevaJuewaiers, areascontaUtingcounty,stateandfederal rareandendangeredspeciesand If
other features such as waterlaJls and sPrings:

(20~ ihe owntJ:Stup of local"Slate~ (ederal and Indian bibtllands;
(21) lan~s.y.:!th ~men~ ~at reJjite to water resources:

l22) population characleiistics; and
23) 8 SU.TllTUUy of recrealional land uses;

and

K.
rDiPita~':p and list 01 the iocatioo' a't tiCciph~tion g~ging stations in the proJCCt area;
(2) a map showi~g j.so!iJtes or,norm.lll.aM~ .~ ~ipilation; , , _/.
(3) a map showing isoJinesofnonnlJ precipitation in inches roc the period May through September;

(4) a summ8J')' of precipitation information tor the project area; and

L. hydrology: .
(1) an estimate of the maximum bigh now for2A consccutivehours that has a recurrence inlCl':al of

25 years, mean flow for the available period of recoret', the annual min'imum now for sevcn consecutive days thai has a
rccwrence interval of ten years; \'

(2) adescription ofperrniltcd wrth'dra'wals tram' fakes and slreams. including location, sourcc, usc and
amounts withdrawn; ,

(3) a description of proleclC.d fevers or rto'w~ ~~:l have been established for lakes and Slrca~s;
(4) a descriptionof known waler useconOiclS, including thosecaused by ground water pumping !hut

affect surface waters;
(5) adescription ofwell's oovercdby slateappJo'prlatiorj permits including location.amounts of water

appropriated, type of use and aqwfer sOl1J"l!e; . . ,
(6) a description of known well interference problems and water usc connicts; and
(7) a list ofstateobservation weiis indu'ding JoCadoo', unique well number, aquifers measured. yeilis

of record and average monthly levels.
Subp.4. Analysis and assessment.,~,41~gn~(ic ~u,~X ~ust conjain an analysis and assessment of the data and (

infonnation collected as a requirement of subParts 2 and 3 including the (ollowing:
A. the identification of exis'ting and poitntial' water quality' problcms;
B. the identification of water qUaiity go3is for the w~la Ofconcern;
c. the identifica~on ofpro~t o:bjcfliv~ ~,~s 0(:, •

(1) specific wa~r~be~,ical.,?iPlo*!ca{ ~n~ physical measurements; and
(2) economic, recreationat and ~caI~ faclors.

, .~. an estimate of the r>1,1~~'i:s,co:m'i,~$,tr,~m: ~~~~ub¥l\i.i ,?f tl~j~(.arqa ~,~fi~,cd on hydrologic b~~is and the
Idenllficallon of the target levels of pollutant r'educllOn necessary to meet the proJcct obj'ectlVCS and water quality
goals; and

E. the identification and ranking of the s}J~U11it of projc:ct area defined on a hydrologic basis into priority
management areas on which 10 focus implemenlatioflor bCs( rillUJagem'co'i Practices.

Subp. 5. Exemption. Upon wrl~.feq~i !~rt\~ i#~(ii#f,~. ~'e.ag~y may allow an exemption from a
specific diagnostic study requirement (hat does not provide ifaiior information useful for diagnosis o( the probfem or
solutions.

7076.0250 IMPLEMENTATION Pt./i~

The implementatiOJi plan req'u'frcd'to 6e submiittd1by a'PiO'jeci spori'sor u'n'd~r Part 1076.0210' subpart 9 mu.~l
include:

A. ,a~ analysis or.~e ~fIr{#~~ ~~(~¥~8emen'( p~,:~'c¥ ~~~ ~j:U ~i'¥ i~' ih'e a'c~\icy'crflen( of wgetlevels of
pollutant reducllon In the areas Identified $S pnOtlly management areas. that Includes:

(I) identifica~iOnof~~apagemen~~~9i.;
(2) an estimate ,of~,~ lor Pf~ti~ installation;
(3) a schedule (or ,Implementation; ,
(4) an estimate of,~gineenng and' other assistance needs. inCluding best managemem practice

design, and inspection of installation. opcra'tion and'maintenanc.e;
(5) an estimate or poUutam reduciion'; a'ndJ



the degree of nonpoint source control achieved for the amount ofresources allocated for that control;
whether a less costly best management practice could achieve a similar result; and
whether the best management practice is reasonably suited for the individual site.

(6) identification of the standards and criteria for best management
B. a project implementation water quality monitoring and evaluation plan identifying procedures and

schedules for determining project progress and accomplishments, that includes:
(1) a monitoring plan that includes the chemical, physical and

biological parameters that will be measured toenablecomparisonswith goalsan objectivesestablished in the diagnosticstudy;
(2) a procedure to document and evaluate the implementation of best management practices; and
(3) a procedure to identify effectiveness ofthe best management practices on waterquality, and their

impact on water resources in the project area;
C. a plan and schedule to implement an information and education program in the project area;
D. an identification of roles and responsibilities of the project sponsor, its representatives, and cooperating

agencies in implementing the project;
E. a proposed schedule for project implementation, segmented into three- year periods;
F. an estimated budget for project implementation segmented into three-year periods;
G. a plan to maintain project goals and accomplishments and prevent further nonpoint source pollution;
H. a list of any federal, state, or local permits and approvals required to complete the project; and
I. an opinion and supporting documentation from the project sponsors attorney that the project sponsor and

participating local units of government have the legal authority to implement the project.

7076.0260 DIAGNOSTIC STUDY AND IMPLEMENTATION
PLAN APPROVAL

Subpart I. Review and decision. The commissioner shall review and approveor disapproveofthediagnostic study
and implementation plan within 90 days of its receipt. The commissioner shall approve the diagnostic study and
implementation plan if the commissioner determines that:

A. the diagnostic study and implementation plan meet the requirements for a diagnostic study and implem-
entation plan identified in Parts 7076.0240 and 7076.0250;

B. the diagnostic study provides information in sufficient detail to technically define the water quality
problems, sources of pollution, and project goals and objectives for water quality protection and improvement;

C. the implementation plan providesa technically feasible means to abate nonpoint sources of water pollution
and achieve project objectives; and

D. the diagnostic study and implementation plan are consistent with state and federal statutes, rules and
regulations.

Subp. 2. Reasons for disapproval. If the diagnostic study and implementation plan are disapproved, the
commissioner shall provide the project sponsor with a written statement of reasons for disapproval.

Subp. 3. Resubmittal. A disapproved diagnostic study 'and implementation plan must be revised by the project
sponsor and resubmitted to the commissioner. Upon receipt of the revised diagnostic study and implementation plan, the
commissioner shall review the revised diagnostic study and implementation plan.

7076.0270 BEST MANAGEMENT PRACTICE EVALUATION

In selecting best management practices for inClusion in an implementation plan, the project sponsor shall consider
the following factors in evaluating the best management practices:

A. whether the best management practice will achieve the desired project objectives;
B. whether the best management practice implementation would create other water quality or environmental

problems;
C.
D.
E.

7076.0280 GRANT PAYMENTS

Subpart!. Reimbursement. The project sponsor may submit a request for reimbursement of expenditures for
each of the standard calendar quarters ending March 31 st, June 30th, September 30th and December 31st. The agency
shall pay the reimbursement within 45 days of the request if the grantee is in compliance with conditions of the grant
contract and requirements of parts 7077.0100 to 7075.0290.



Subp. 2. Final paymenL The agency sh~1I withhold rei{JIbursemenl o~ the final len percent of the grant COnlract
amount until such time as the agency is satisfied that the projeCt has b'een completed in accordance with the temls of the
gran' coo""", and parts 7076.0100 '" 7076.0290.

Subp. 3. Withholding of reimbUrsement. The agency sflall withhOld teirhbursthieht it Uie project sponsor has
failed 10 comply with any requirements of the grant contract or parts 7076.Ql00 10 7076.0290. The funds will not be
released unbl the agency delCmlines that the project sponsor has corrected ihe deficiencies causing noncompliance.

Subp. 4. Advance. the project spdhsor may sutimil a request for an advance of grant tURds after the commis·
sioner approves the project monitoring plan. The advance is limited lo len percent of the granl award or SSO.<XXl, which
ever amount is less.

7076.0290 GRANt RECrSsloN
The agency may re.scihd agrant It the project is nol being completed in accordance wilfi the Iti"nis arid condi

tions of the grant. including time schedules.

(
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RUDY PERPICH
(,OVER "'OR

August 18, 1988

STATE OF MII\1\'E8OTA
0f"F'1<:£ OF' nt.E GovERNoR

ST. PAUL 55155

To the People of Minnesota:

Minnesota is a state known for its abundant water resources. both ground and
surface water. The current drought has dramatically underscored the dependence
of human institutions on natural systems. and highlights the need for effective
stewardship of the resources in our state.

This Ground Water Protection Strategy has as its central themes, the need for
protection of our ground water resource from pollution and misuse and the need
for strong efforts toward public information and education on the myriad of ways
in which human activities impact ground water. Effective protection will not be
possible without an informed public. able to make and support strong decisions
aimed at protecting our ground water resource for generations of Minnesotans
to come.

1 urge you to read this document and to become involved in this state's ground
water protection efforts.

i
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RESOLUTION
MINNESOTA ENVIRONMENTAL QUALITY BOARD

ADOPTION OF THE
MINNESOTA GROUND WATER PROTECTION STRATEGY

WHEREAS, ground water is a resource vital to the pUblic health and
economic well-being of all Minnesotans, and its protection from
contamination and misuse requires a timely, concerted effort by all
State and federal agencies, local governments, private concerns and
citizens; and

WHEREAS, the Minnesota Ground Water Protection Strategy was
developed by the Minnesota Pollution Control Agency based upon the
advice of an interagency work group with representatives from all
State agencies with ground water related authorities along with
federal and local government representation, and reflects the
recommendations of the Environmental Quality Board's Advisory
committee on Ground Water and other comments received during the
pUblic review period and at fourteen pUblic meetings, and is
consistent with Environmental Quality Board policies and priorities,
and

WHEREAS, the Strategy stresses the urgent need for prevention of
ground water impacts and recommends programmatic change and
legislative initiatives to improve the State's ground water protection
policies and programs;

NOW THEREFORE BE IT RESOLVED that the Environmental Quality Board
adopts the Minnesota Ground Water Protection Strategy as the blueprint
for ground water protection in Minnesota. Implementation of the
Strategy will be consistent with EQB policies and priorities,
inclUding those governing interpretation of inter-local and
local-state ties established in the 1987-89 Water Resources Priority
Recommendations report.

BE IT FURTHER RESOLVED that the chairman transmit this resolution
and adopted Strategy to the governor tor approval and signature.

Moved by Commissioner Leonard Levine, seconded by Or. C. Edward
Buchwald.

Passed unanimously with Kawamura, Levine, Dunn, Ashton, Hughes,
Ditmore, Buchwald, Willet, Ogaard, and Pavelich voting aye.

,
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PREAMBLE TO STRATEGY

Minnesota's ground water is a vital resource of immeasurable value. Three
quarters of Minnesota's citizens depend on it to provide, with little or no
treatment, their drinking water supply. Ground water is crucial for many other
uses, notably irrigation, and it provides inflow to our streams and lakes. No
other Minnesota resource is more important or more deserving of protection and
wise management.

Prevention: Protecting and managing this resource poses unique challenges.
Most of our ground water is of high natural quality, but it is threatened to
varying degrees from a wide range of sources. Once contaminated, ground water
can be very difficult and costly to clean up. Cleanup often requires long-term
commitments of resources; even so, ground water normally cannot be cleaned up
completely.

Prevention must be the main long-term focus for ground water protection
programs. Preventing contamination is more cost-effective and likely to produce
a greater level of success. For this reason, pollution sources must be
identified and controlled with the consistent goal of preventing ground water
impacts. Current cleanup and remediation efforts must be continued as well to
correct the historical backlog of ground water contamination.

New em~hases: Although some sources of ground water pollution have received
publiclty, such as hazardous waste sites, Minnesota's ground water quality is
also being altered by many other far more commonplace and widespread activities,
including unsealed abandoned wellS, septic systems, animal confinement
facilities, and application of pesticides and fertilizers by farmers and urban
homeowners. The total area and quantity of ground water affected by these
activities is vastly larger than the areas impacted by more localized sources.
More program effort is needed to address each of these areas.

To be successful in minimizing pollution from these much more numerous and
dispersed sources, a different approach will be needed than has worked for the
smaller numbers of "point" sources currently being addressed through regUlatory
programs. Success will rest largely on bringing about voluntar~ action by
individuals, increased awareness, and changes in individual hab,ts and
behaviors. Education, information, and incentives will be more powerful tools
in this effort, although regulation must remain an important part of the overall
approach. Much is not known about the severity and solutions to these problems,
so it is also vital that the State increase its support for applied research,
monitoring, and resource evaluation, and adopt a carefUl, well-founded approach
to change.

local government: Local governments are much closer to where the problems occur
than State government, and could be much ~etter positioned than the State to
take the lead on some ground water management issues. This will not happen
without substantially increased funding to local governments. Equally important
are the availability of technical assistance from the State and a State
regulatory framework to back up local programs. The Strategy strongly
recommends these changes to create a substantial new local role in ground water
management.
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Stable additional funding: These initiatives depend upon substantially
increased funding for ground water protection and management. Success also
depends on stability in funding levels ·to maintain continuity. Funding is a
complex and controversial issue; there is not one "right" way to fund ground
water protection. Ground water benefits .,1 Minnesotans, not just those who
directly consume or use it. so part of the funding should be from a general
revenue base. Some groups are more directly benefitted, however, so fees should
be considered for a wide range of activities. such as waste disposal, use of
products that impact ground water quality. well construction. and ground water
use/withdrawal. Fee-based funding will ensure that those who affect ground
water and benefit from it also help support the programs. and it will tend to
provide a more secure long-term funding base.

PURPOSE OF THE STRATEGY

This Strategy will serve as the blueprint for future ground water management
activities at the State level. and also help define the local role In ground
water management and protection. The StrategY is built on the strong regulatory
framework which the State has established. State agencies already have
statutory authority to establish ground water standards and regulate pollution
sources, to protect and monitor drinking water supplies, to regulate water
appropriation, and to regUlate the sale and use of agricultural chemicals which
may impact ground water quality. These water related functions are coordinated
through the Water Resources Committee of the EQB, a board composed of the top
executive officers of the major envirohmental agencies together with citizen
members.

The Strategy has been structured around four major initiatives:

I. To protect ground water quality now and for the future, to ensure safe
drinking water supplies, arid to prevent ground water contamination by
effectively regulating sources of pollution.

II. To ensure adequate water supplies. to regulate water appropriation and
use for protection of highest priority users, and to improve
coordination of quality and quantity aspects of regulatory programs.

Ill. To enhance the current body of knowledge on Minnesota's ground water
resource, delineating problem areas and providing information needed to
effectively manage the resource.

IV. To provide the public. decision-makers. regUlators, and the regUlated
community with the necessary information and education for making
environmentally sound decisions in areas which may impact ground water.

vi

"

,



MAJOR LEGISLATIVE CONCEPTS

The Strategy recommends the following major legislative initiatives.

*Prevention of contamination should be the top priority. This includes
establishment of a goal of nondegradation for all ground water, development
of numerical limits on ground water pollutants, and delineation of the
especially sensitive areas of the State where special protective measures
must be taken at the land surface to ensure protection of the resource
below. Strong continued support is needed for cleanup of existing prDblems.

*Orinking water protection is crucial to the health and welfare of all
Minnesotans. Components of this effort include the State developing a
Wellhead Protection Program, promotion of better contingency planning and
conservation measures, registration of all wells on property deeds and
testing of wells at the time of property transfer, development of a
prioritization scheme and incentive fund to address the problem of abandoned
we11s, and enforcement of the Water Well Construction Code.

*Ground water information and education are vital to the success of the
prevention and cleanup efforts. Components of this effort are the
development of educational opportunities for children and adults, the
dissemination of information on our ground water resource and State programs
to protect it, specialized training for target groups, and the furtherance
of intergovernmental communication.

*Enhancement of local fovernment participation in environmental trotection is
a critical need as we ,. The Strategy recommends development 0 a grant ..
mechanism which would provide funds to local government for the development
and implementation of local programs to address environmental concerns.
State agencies should be authorized to develop rules for delegation of
certain programs to local governments, and have staff in place for technical
assistance to aid local governments in program development and
implementation.

*Ground water resource evaluation, monitoring, and research are needed for
effective management of the resource. The extent of existing contamination
is not documented, minor aquifers are not mapped, and recharge areas of
major aquifers are not fully and clearly delineated. Research is also
needed in the development of alternative technologies to replace current
practices which impact ground water. The Strategy recommends development of
a fund which would help to foster stable, long-term resource evaluation,
monitoring, and research.

*Control of pollution sources is a necessary component. Increased funding
for staff in regulatory programs and for progr,ams such as the Clean Water
Partnership is needed to continue the~e efforts. Another important area is
pollutant source reduction for both current and potential sources of
pollution. Technical assistance in source control and reduction will be a
necessary component.

More detail on these legislative initiatives follows in later sections of the
Strategy.
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INTRODUCTION

Minnesota is blessed with abundant. high-quality ground water. With a growing
awareness of threats to our ground water Minnesotans have enacted a variety of
programs to preserve and protect the ground water resource. These efforts have
been successful in many respects. but it is clear that there is substantial room
for improvement.

The Strategy was developed by an interagency work group led by the MPCA. which
has received federal funding to help support the effort. The pUblic review
draft of the Strategy presented issues relating to ground water management. then
listed the recommendations of the work group for resolving those issues. Now in
its final form. the Strategy reflects comments received on the pUblic review
draft. Considerable modification has been made. based upon views expressed in a
series of 14 public meetings held in April 1988. and on the more detailed
written comments received during the public comment period which was extended
until May 31. 1988. This version of the Strategy also incorporates the
recommendations of the EQB's Advisory Committee on Ground Water Protection.

It is intended that the Strategy will guide Minnesota's ground water protection
priorities far into the future. Since it is impossible to foresee all future
concerns regarding ground water. it is essential that the Strategy be regularly
updated and reincorporated into the State's ground water protection programs.
The Water Resources Committee of the EQB is the appropriate vehicle for this
periodic review. It is recommended that the Strategy be reviewed and updated
every two years. and that legislative and program changes be identified through
this biennial update.

Related Efforts:

The Strategy builds upon a long series of previous efforts. No attempt will be
made to list all of them or to describe their contents. Some of the more
important previous documents include the following:

1.

2.
3.

4.

5.

6.

-

The Environmental Quality Board's "Protecting Minnesota's Waters. an
Agenda for Action in the 1987-1989 Bienniumll ;
The Legislative Auditor's 1987 Report "Water Quality Monitoring ll ;
The Executive Branch Policy Development Program Issue Team Report.
IIGround Water Management Strategy.1I February 27. 1985;
The MPCA's June 1983 IIGround Water Protection Strategy Framework for
Minnesota ll ;
The Minnesota Water Planning Board's 1979 IIToward Efficient Allocation
and Management: A Strategy to Preserve and Protect Water and Related
Land Resources ll ; and
The U.S. Environmental Protection Agency's "Ground-Water Protection
Strategyll (1984) and IIGuidelines for Ground Water Classification ll
(1986) .

In the past year. other related strategies have also been developed by the
State. Staff involved in these efforts have been working closely together to
ensure consistency between the strategies. They include the IIWater Resources
Strategy for the Control of Pests and Management of Nutrients." developed by the
Water Resources Committee of the EQB and the IINonpoint Source Pollution
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Management Program. II which was developed in response to the passage of
Minnesota's Clean Water Partnership and the federal reauthorization of the Clean
Water Act. The ground water related portions of these strategies have been
incorporated herein. in much less detail. The strategies themselves will be
available under separate cover.

Minnesota's Grourid Water:

Nature of the Resource. Minnesota's extensive surface waters are well·known.
but the State also has substantial reserves of extremely high quality ground
water. As with surface waters. the ground water resource is unevenly
distributed. Some areas of Minnesota have several abundant aquifers; other
areas have no major aquifers. and only very meager quantities of ground water
are available to domestic wells. The most plentiful aquifers are the surficial
and buried sands located throughout the State, especially in central and north
central Minnesota, and the bedrock formations of southeast Minnesota. Many of
these aquifers have little natural protection from contamination.

Several statistics dramatically underscore the importance of ground water to
Minnesota. Statewide. 75 percent of all Minnesotans receive their drinking
water from ground water sources. Ninety-three percent of the State's municipal
water supply systems use ground water. Finally, ground water supplies 60 to 80
percent of the irrigation water used in the State. In addition to these
critical uses. ground water is important in food and beverage processing and
other industrial uses, air conditioning and heating, livestock production, and
other purposes, and it plays a vital role in the hydrologic cycle, supplying
high-quality replenishment of wetlands, streams, and lakes.

Minnesota's ground water generally is of much higher quality than drinking water
quality standards. and the State has fewer occurrences of naturally brackish or
saline ground water than almost any other state. Natural ground water quality
rarely fails to meet any of the health~based primary drinking water standards.
with the possible exception of radionuclides, which are only beginning to be
tested. Secondary drinking water standards, nonenforceable guidelines which
reflect the aesthetic quality (e.g., taste and odorl rather than health risk,
are commonly exceeded. The secondary standards for iron and manganese are
exceeded in up to half the samples tested statewide by the MPCA's Ground Water
Quality monitoring program. In western Minnesota, there are frequent
exceedances of the secondary standards for sulfate and total dissolved solids.

Human Impacts. Ground water is vulnerable to pollution, and it is threatened
(rom a variety of sources in Minnesota. These include "point sources, It such as
uncontrolled hazardous waste disposal sites, leaking liquid storage tanks. and
landfills. and Ilnonpoint sources II including agricultural chemicals.
concentrations of septic tanks, and other widespread land use practices.
Improperly constructed, multi-aquifer wells or abandoned wells and high capacity
withdrawals also influence ground water movement and migration of contaminants.
Poroui soils and fractured bedrock do little to restrict contaminant movement to
the ground water in many areas throughout the State. And, once polluted. ground
water is difficult to clean up and may remain polluted for decades or longer.
Ground water ~y also be threatened locally by overuse. if withdrawals exceed
the rate of replenishment of an aquifer. Because of these characteristics--many
and widespread contaminant sources and points of use. susceptible areas. and
persistence of pOllution--protecting ground water is a challenge that requires
efforts at many different levels.
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Ground water quality impacts from land use practices and nonpoint sources of
pollution have been partially known for years, but have been the subject of much
greater concern very recently. Nitrate contamination, from fertilizers and
human and animal wastes, is common, particularly in southern Minnesota, where
concentrations of nitrate in ground water frequently exceed the primary drinking
water standard. Recent studies by the Minnesota Departments of Health and
Agriculture concentrating on farming areas in more vulnerable hydrogeologic
settings found pesticide concentrations at generally very low levels, normally
well below drinking water standards, in up to 40 percent of the ground water
sampled.

In urban and rural areas throughout the State, ground water contamination has
also occurred from specific localized sources. The most significant of these
render the ground water unuseable as a potential source of drinking water or
other use. The highest priority sites, which are candidates for thorough
investigation and possible corrective actions, are listed on the State's
Permanent List of Priorities. A breakdown of this list into source categories
gives some indication of the relative importance of Minnesota's various sources
of localized ground water contamination. The listed sources, and the numbers of
sites in each category, are as follows:

5

4

75

55

Number of Listed Sites

Leachate:
organic chemicals, metals

Gasoline, fuel oil, and
breakdown products, other
materials

Pesticides, nitrates

Contaminating Substances

Solvents, metals, wood
preservatives, pesticides

Contaminant Source

Industrial/manufacturing
(on-site spills, illegal
or uncontrolled disposal,
industrial impoundments)

Solid waste landfills
and dumps

Storage and transportation
of petroleum and other
products

Agricultural chemical
handling facilities

The listed sites represent only the highest priority sites identified to date;
many other sites have not yet been identified or have le~ser impacts on ground
water quality. Petroleum leaks and spills could overtake the others as the
largest source of localized ground water contamination because of the widespread
nature of petroleum storage and transportation. The State has provided for
regUlation and, through the State Superfund and Petrofund, for corrective action
at these sites. However, certain other kinds of facilities, such as gravel
pits, salt storage piles and land treatment and disposal of wastewater, have not
been monitored as much as the above sites, and they may also result in localized
impacts.

Existing Framework:

There are many parties involved in ground water management and protection, and
coordination between these parties is essential for effective management of our
ground water resource. The federal government has limited authority to regulate

3



ground water. but it affects ground water and State regulatory programs
indirectly through the programs administered by the U.S. Environmental
Protection Agency under the Safe Drink'ing Water Act; Resource Conservation and
Recovery Act; Comprehensive Environmental Response, Compensation and Liability
Act (Superfund); Federal Insecticide, Fungicide, and Rodenticide Act; and Clean
Water Act.

The federal government 1$ also active in ground water research. resource
evaluation, development of practices and technologies to avoid ground water
pOllution, and technical assistance. The U.S. Geological Survey conducts
aquifer. ground water quality, and geologic resource evaluations and reseArch.
The U.S. Environmental Protection Agency conducts and supports research on
ground water contamination and monitoring. The U.S. Department of Agriculture,
through several service branches. provides technical assistance to landowners
and supports researc~ on land management practices. In this Strategy, federal
programs are described briefly under each initiative to set the framework in
which State and local programs operate.

local governments are becoming more active in ground water protection issues.
They exercise control over some activities through their zoning, permitting, and
licensing authorities; they have responsibilities for protecting public health;
and they directly affect ground water quality through activities such as
wastewater treatment and disposal and water supply systems, Through their
authorities over land use. local governments are uniquely able to regulate some
land use practices that may affect ground water. In addition, local knowledge
of soils and geologic conditions is often better than State government's. The
local government role in ground water protection is likely to increase further
as a result of the local water planning efforts now under way in 54 counties
under the Comprehensive local Water Management Act.

Lack of funds for program development and implementation will severly hamper
local governments in their efforts to initiate environmental programs. A
consistent level of program guidance is also needed from the State to local
government in many programs. to aid in establishment of environmental goals and
criteria. In the Strategy, we will examine in mare detail these local needs.
and recommend ways to enhance the local role in ground water protection.

State government is the level of government most actively involved in ground
water protection and regulation, since ground water, as one of the "waters of
the State," is under the common ownership of the citizenry of the State.
Several different agencies have authorities over ground water (see the table on
the following three pages), particularly the Minnesota Department of Natural
Resources (DNR), MPCA, and Minnesota Department of Health (MDH).·

The division of authorities among these agencies places water quantity
management in the DNR; ground water quality issues and pollution control
requirements within the MPCA; and health-related and domestic supply matters in
the MOH. Two other agencies have expanded authorities related to ground water.
The Minnesota Department of Agriculture regulates the registration, sale,
use, storage, and disposal of pesticides and has recently been given
responsibilities for monitoring the impacts of pesticides on water resources.
The Board of Water and Soil Resources, composed of local government
representatives and private citizens. administers the local water planning
effort, as well as the Soil and Water Conservation Districts, watershed
districts and water management organizations.
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In addition, State government is involved in research, education, and
information, mainly through the University of Minnesota and the Minnesota
Geological Survey. The Minnesota Geological Survey compiles hydrogeologic
information, including well logs and mapping. The University of Minnesota is
active in various lines of ground water research, and the Minnesota Extension
Service provides information and education on water quality issues.

Recommended Changes:

The Strategy describes recommended modifications in State programs, and suggests
ways to coordinate the programs. Some new organizational links are recommended
to enhance research and educational efforts. In addition, the EQB's Ground
Water Advisory Committee recommended the creation of a Joint legislative
Commission on Water, which would create a focus at the legislature for water
issues and programs and complement the coordinating function of the EQB. The
Ground Water Advisory Committee further recommended that th~ [QB should continue
its strong role relating to water issues.

5



MINNESOTA STATE GROUND WATER AND RELATED MANAGEMENT PROGRAMS

ENVIRONMENTAL QUALITY BOARD

-Water Resources Committee
Interagency Coordination and Policymaking

Statewide Framework Water and Related Land Resources Planning
Environmental Impact Assessment Environmental Policy Planning

MINNESOTA POLLUTION CONTROL AGENCY

-Ground Water and Solid Waste Oivlslon-
Site Response (Superfund) Program Solid Waste Facility Permits

Program Development
Statewide Ambient Ground Water Monitoring

Minnesota Ground Water Protection Strategy

-Water Quality Oivislon-
Water Quality Management Planning NPOES Permits Program

Nonpoint Source Pollution Control State Disposal System Permits
,Agricultural Waste Municipal Sludge Oi,posal

-Hazardous Waste O;vision-
Hazardous Waste Generator Program

Hazardous Waste Facility and Transportation Permits
Storage Tank Regulation and Cleanup Emergency Response (Spills)

MINNESOTA DEPARTMENT OF NATURAL RESOURCES

-Division of Waters-
Water Appropriation Ground Water Resource Investigations

Water Level Observation Wells Network Ground Water Hydrologic Data
Underground Gas and Liquid Storage Permits
Water Use Informational Systems Development

MINNESOTA DEPARTMENT OF HEALTH

-Division of Environmental
Safe Drinking Water Program

Water Well Construction/Abandonment

Health-
Wellhead Protection

Health Risk Assessment

-Division of Public Health Laboratories-

STATE PLANNING AGENCY

-Environmental Oivision-
Staff to the Environmental Quality Board

-land Management Information Center
Systems for Water Information Management

6
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-Laboratory Services Division-

MINNESOTA DEPARTMENT OF AGRICULTURE

-Agronomy Services Division-
Pesticide Regulation Fertilizer Regulation
Environmental Assessment of Pesticides and Fertilizers

Agricultural Chemical Emergency Response

-Planning Division
Sustainable Agriculture Program

-Plant Industry Division-
Plant Pest Survey Biological Pest Control Project

Implemenation and Enforcement of Plant and Animal Pest Control Statutes

UNIVERSITY OF MINNESOTA

-Minnesota Geological Survey-
Hydrogeologic Mapping (Statewide) Water Well Logs Data Base
Hydrogeochemistry Mapping High Capacity Well Data Base

-Institute of Technology-
Civil and Mineral Engineering Geology and Geophysics

-College of Agriculture-

-School of Public Health-

-College of Forestry-

-Minnesota Extension Service-

-Water Resources Research Center-

-Center for Agricultural Impacts on Water Quality-

BOARD OF WATER AND SOIL RESOURCES

Local Water Management/Local Water Planning
Oversight of Soil and Water Conservation Districts

Watershed District Formation and Plan Review
Water Policy Conflict Resolution

WASTE MANAGEMENT BOARD

Hazardous Waste Management Plan Solid Waste Management
Siting of Hazardous Waste Stabilization and Containment Facility

MINNESOTA D£~ARTM£NT OF TRANSPORTATION

-Technical Services Division-

7
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BASIC TENETS OF THE STRATEGY

1. Ground water is a resource vital to to the economic and pUblic health of
Minnesota. It is necessary for the State to develop a comprehensive
strategy to adequately manage the resource.

2. The State needs a strong, arevention based program when dealing with
potential sources of groun water contamination. Cleanup of existing
contamination must continue to be a priority as well. A balance must be
struck between regulatory and nonregulatory approaches.

3.

4. Even in a water-rich State liKe Minnesota. ground water is a finite
resource. although it is to a certain extent a renewable resource.
Fostering of water conservation measures. and their enforcement. must be a
high priority with the State. Withdrawals should not be allowed which
result in "mining" of water beyond the amount replenished by recharge.

5. More basic information on Minnesota's ground water resource is critical. A
greater effort is needed to develop information on the State's geologic
framework and the quality and flow of water within it. and to see that the
information is maintained in a way useable by Minnesotans for varied
purposes. Research must be coordinated. and the findings disseminated in a
timely manner.

6. Ground water programs should be conducted at the most local level
appropriate. Local governments have a crucial role to play in the
management and protection of ground water and ground water users. Some
problems can be addressed most effectively at the local level. but are
limited by availability of resources and technological expertise. The State
should support and enhance local efforts. and provide local governments with
guidelines and regulations to aid in their program efforts.

7. Coordination between levels of overnment and overnmental entities is vital
to ef 1C1ent grou" water protect10n. Mechan1sms such as 1nteragency
agreements, and work groups on various topics should be used to the greatest
extent possible. The EQB should continue its strong role in coordination of
the State agencies, and should extend its role to aid in communication of
State programs to local governments.

8. peorle must understand the impacts that their various practices and
act vities have on the environment and be educated in wa s to minimize or
a eV1ate t ose 1mpacts. W1 e e ucat10n a one 1S not enough to cause
changes in people's behavior, it is a necessary component of both regulatory
and nonregulatory programs. Specialized training is also necessary for
target groups.

9
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Initiative 1. To protect ground water quality now and for the future; to ensure
safe drinking water supplies and to prevent ground water contamination by
effectively regulating sources of pollution.

.'

Topics Covered in This Initiative:

Goals and Priorities for Ground Water Quality Protection
Federal Government Role
Minnesota State and Local Role

Nondegradation Goal
Numerical Limits on Ground Water Pollutants
Protection of Sensitive Areas

Funding

Drinking Water Protection
Federal Government Role
Minnesota State and Local Role

Water Supp)y Planning
Enforcement of Water Well Construction Code
Local Assumption of the Water Well

Construction Program
Sealing of Unused and Other Problem Wells
Private Water Well Testing
Wells and Property Transfer

Funding

Programs to Control Pollution
Federal Government Role
Minnesota State and Local Role

Review of State Programs
Source Control/Reduction
Expand and Enhance Irrigation Regulatory Programs
Development of Local Programs
Nonpoint Sources of Contamination
Underground Injection Control
Data Management

Funding
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Initiative I. To protect ground water quality now and for the future; to ensure
safe drinking water supplies and to prevent ground water contamination by
effectively regulating sources of pollution.

Part One: Goals and Priorities for Ground Water Quality Protection.'

Federal Government Role

There is no federal ground water nondegradation policy or statutory direction.
However. the U.S. Environmental Protection Agency has been directed by Congress
to develop numerical standards for pollutants which may be found in drinking
water. The U.S. Environmental Protection Agency has also developed guidelines
for a ground water classification system which sets up a differential protection
scheme for aquifers based on current water quality and use.

Minnesota State and local Role

Nondegradation Goal: Minn. Rules ch. 7060 sets forth a "nondegradation policy"
for ground water. stating that ground water may not be contaminated in such a
way that it can no longer be used as a safe source of drinking water. This
policy was developed in 1973. citing the interconnected nature of ground water
in the State. and states that economic benefits must be weighed when applying
the policy.

Recommendations: Statement of legislative Intent. Nondegradation (meaning
prevention of further contamination and appropriate actions to improve
ground water quality in areas already impacted) should be the policy goal of
the State in the regulation of all potential sources of contamination. The
nondegradation goal means that ground water impacts should be prevented to
the maximum extent practicable regardless of whether the water is already
impacted by human activities. While this goal is not currently achievable
for many activities. the nondegradation goal will provide impetus for
adopting improved technologies as they are developed. In areas already
impacted. containment of pollutant sources should be the first priority, and
should be followed up by a level of cleanup activity appropriate to the
circumstances at each site. In some instances, active cleanup will be
necessary, while in others passive cleanup (removing the contaminant source
or implementing best management practices then allowing natural processes to
flush contaminants from the system) may be appropriate. Time frame for
implementation - 1989 legislative Session.

Rule Revision. Minn. Rules ch. 7060 should be revised so that the
nondegradation goal applies to all activities and all ground water. This
would be implemented by requiring the use of "Best Available Technology" for
permitted facilities and practices, and developing incentives for use of
"Best Management Practi ces" for nonpoi nt ~ources of po11 uti on. These
"Best" technologies would be used. even if a lesser technology can be used
and still meet the numerical limits for ground water contaminants discussed
below. Time frame for implementation - rules proposed by December 1990.

Programmatic ChanTe. Detection of manmade compounds in ground water. or
levels of natural y occurring compounds beyond background levels, indicate
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that impacts have occurred. Therefore. regulatory programs should develop a
plan for response actions commensurate with the observed level of potential
health or environmental hazard. Time frame for implementation - plans
developed by Oecember 1990.

Numerical Limits on Ground Water Pollutants: For some practices, it is likely
that the nondegradation goal cannot currently be achieved. even if HBest j

'

technologies are used (and especially where they are not). For this reason,
numerical limits on ground water pollutants are also necessary for effective
ground water protection. Minn. Rules ch. 7050.0220 sets ground water quality
standards which are based on the mandatory and recommended provisions of the
1962 U.S. Public Health Service Orinking Water Standards or subsequent
revisions. Because of the number of revisions which have been set forth for
different purposes, a variety of different numbers has been applied, which leads
to variable levels of ground water quality protection from program to program
and sometimes from site to site.

Recommendations: Statement of Legislative Intent. The legislature should
direct MPCA to establish criteria which would be used to develop numerical
ground water limits. The purpose of the numerical limits would be twofold:
1) to serve as a consistent upper limit on the allowable impacts from those
practices where ground water impacts cannot currently be avoided. and 2) to
serve as a goal for cleanups and remedial activities if still cleaner
conditions cannot be restored. Time frame for implementation - 19B9
Legislative Session.

Rule Revision. The MPCA should establish a work group, with representatives
from other State agencies and the University of Minnesota to begin to revise
Minn. Rules ch. 7050.0220 to establish a mechanism for development of
numerical ground water quality limits. The rules should specify the process
to be used to develop interim limits for compounds detected in ground water. [
This work group will be responsible for recommending the programmatic steps
to be followed, discussing and resolving the technical questions, and
recommending staffing levels for the various agencies which would be needed
to develop these standards. Existing goals and standards set by the federal
government and other states should be considered, and existing information
used, in development of the nu-erical limits. Time frame for implemenation
- rules proposed by Oecember 19B9.

Rule Revision, Programmatic Change. All State and local agencies dealing
with ground water should incorporate these limits in their programs. and
strive toward adequate and consistent application of the "Best ll

technologies. Nondegradation should be a prescribed goal for prevention.
Incorporation of limits throughout State ground water programs should be a
priority of the [QB's Water Resources Committee. Time frame for
implementation. programs guidance developed by July I991.
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Protection of Sensitive Areas: A scheme for ground water classification based
on the vUlnerability of the particular resource is also given in Minn. Rules ch.
7050.0220. This classification system allows for less stringent protection of
areas sensitive to pollution, and so is no longer appropriate. The "writing
off" of aquifers in this manner is antithetical to Minnesota's nondegradation
goal for all waters, and should not be allowed.

Recommendations: Statement of Legislative Intent. The Strategy recommends
enactment of a legislative statement of intent which acknowledges the need
for applying special protective measures in areas where ground water is more
sensitive to contamination. Time frame for implementation - 1989
Legislative Session.

Rule Revision. The revisions to Minn. Rules ch. 7050 should include a set
of criteria for defining areas of the State where more stringent control
measures must be taken on the land surface to assure the same level of
protection to aquifers below. This revision would provide greater levels of
protection to vulnerable ground water, by requiring more stringent controls
on potentially polluting activities. Criteria would be established in the
rule on geologic susceptibility to contamination from potentially polluting
activities. The goal would be to protect all ground water from degradation
which threatens its use as a source of drinking water. Time frame for
implementation - rules proposed by July 1990.

Resource Evaluation and Marping. Additional information and research is
needed in the area of aqui er evaluation and mapping of sensitive areas.
Time frame for implementation - initial development work funded in 1989
Legislative Session.

Local Government Role. Local governments have a role in helping to
delineate sensitive areas, possibly as part of the development of water
plans, and to use zoning and land use controls to protect sensitive areas.
Time frame for implementation - to coincide with implementation of water
plans, beginning in 1990.

Funding: Additional staff will be needed at MPCA to work on the rule revisions
outlined. Although existing data on the toxicity of pollutants will be used in
the setting of numerical ground water quality limits, additional staff will be
needed at the MOH to work on this effort as well. The research needed to
delineate sensitive areas will be costly; only a limited amount of this
information has been gathered to date. It was the recommendation of the
Citizen's Advisory Committee that funds for such basic regulatory work as this
come from broad-based. general revenues. and that the rules should be structured
to avoid a major commitment of resources to ongoing development and maintenance
of numerical limits.
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Initiative I. Part Two: Drinking Water Protection.

Drfnking water protection differs from ground water quality protection in
that these programs operate at the point of water use, not at the potentfal
sources of contamination. Thfs issue relates both to pUblic .ater supplies
and private .ater supplies.

Federal Government Role

The Safe Drinking Water Act defines the federal program and permits states wfth
an equfvalent program to be gfven primary enforcement reponsibility or
'Iprimacy. I'

Minnesota State and Local Role

Water Supply Planning: Public water utilities are responsible for the
development of their .ater supplies, including locating sufficfent amounts of
suitable qualfty water to meet the needs of their citizens, and for obtaining
the necessary approvals and permits from State agencies. Consultants take an
active role in this effort, providing technfcal assistance to utilities during
the planning process.

Recommendation: Legislative Change, Pro~ram Development. The legislature
should direct the MDH and the Minnesota epartment of Natural Resources to
work more closely with the publfc water utf1ities durfng their planning
process. This should include development of Wellhead Protection guidelines,
under which uti1fties would delineate the recharge areas of wells and work
with local government to enact special protective land use restrictions in
those areas to prevent future problems with the wells. Additional staff
wf11 be needed by the agencies to conduct this effort. Time frame for
implementation - 1989 Legislative Session; program development started fn
July 1989.

Enforcement of Water Well Constructfon Code: Private well owners have
inadequate protection under the current programs. Although Mfnnesota currently
has a water well construction regulatory program, the program has not been
effectfve enough because of understafffn9 and lack of effective enforcement
mechanfsms. Minnesota needs adequate funding for the .ater well program at the
State or county level to ensure ground water protection.

Recommendation: Legfslatfve Change; Programmatic Change: The MOH well
program should be funded at a level to increase staff to meet legislative
obli9atfons for the enforcement of the water .ell construction code. Also,
additional legislation is necessary to implement new regulations to increase
the effectiveness of the well program. Legislation should be introduced to
cause abandoned wells to be sealed. Such legislation should fnclude
dfsclosure laws and the requirements that abandoned wells be sealed at the
tfme of property transfer. Other legislative initiatives are needed to
increase enforcement effectiveness, including a system of fines. impounding
equipment, and a system of State well permits and bondfng. The MDH should
continue to encourage the delegatfon of the water well program to county
governments through a delegation agreement and the adoption of the model
well ordinance developed by the MOH and Southeast Minnesota community health
programs. Time frame for implementation - 1989 Legislative Session.
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Local Assumption of the Water Well Construction Program: Statewide. about
75 percent of all Minnesotans receive their drinking water from ground water
sources. Much of this drinking water is supplied by an estimated
300.000-400.000 private wells throughout the State. These large numbers make it
difficult to effectively regulate well construction and abandonment. and the
testing of drinking water from these wells at the State level. Local
governments are already directly involved and experienced in pUblic health
protection programs and are in a position to more effectively regulate and test
drinking water wells. Current funding through the Community Health Services
subsidies must support many other public health programs as well. As a result.
most counties have not assumed the well program.

Recommendation: legislative/Funding, Programmatic Chana~ Counties should
be encouraged to adopt county water well programs inclu ing enforcement and
well sealing. either through their Community Health Services subsidies. or
through another source of funding. The State should provide financial and
technical assistance to counties in developing and implementing well sealing
programs and water testing services. including development of a model county
well ordinance by MOH. Local testing services should be certified by the
State. Time frame for implementation - 1989 Legislative Session; program
development at county level beginning in July 1990.

Sealin of Unused and Other Problem Wells: Unsealed. abandoned wells may be a
rna or source 0 groun water contamlnatlon. Estimates of the number of .
unsealed, abandoned wells range from 300.000 to 2 million. Multi-aquifer wells
can allow the lower-quality. near surface water to move down into lower aquifers
whether the wells are currently in use or not. Improperly cased wells, and
wells with casings which have deteriorated over time. are also a significant
cause for concern.

Recommendation: Legislative Change. Program Development. The legislature
should develop an incentive fund to aid well owners in the sealing of
multi-aquifer wells in current use. Pilot projects should also be developed
to demonstrate how effective local government can be at dealing with the
issue of unused wells. including conducting an inventory of unused wells and
developing ways to assure that the most critical of these are sealed in
accordance with the Water We1l Construction Code. The MDH would be
responsible for developing a prioritization scheme to determine the
highest-priority wells for sealing. Research is also needed into
development of more cost-effective well sealing techniques. Time frame for
implementation - 1989 Legislative Session; rules for grant program and
prioritization scheme developed by June 1990; initial research funded in
1989 legislative Session.
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Private Water Well Testing: Testing of private wells at the time of
construction may be performed by the MOM laboratory or certified private
laboratories. Most counties offer testing services to private well owners for
coliform bacteria and nitrate to assure the sanitary quality of their water. If
private well owners desire to test their water for a broader suite of
parameters, such as pesticides or volatile organic compounds, they must contact
private laboratories for these services. Because MOM Is only beginning to
certify laboratories for water chemistry analysis, there is little guidance for
people in choosing reputable laboratories. The cost of these analyses is also
quite high, and may be prohibitive.

Recommendation: Program Develo~ment. MOM should continue rapidly to
develop a laboratory certificat on program, with minimum requirements for
quality assurance to aid consumers in selecting laboratories capable of
performing the work accurately and precisely. In addition, counties should
consider expandfng their well testing programs to include more parameters
and to use this data to afd In delineating problem areas and developing the
baseline water quality information needed to more adequately manage the
resource. Counties may choose to share the cost of this analysis with the
homeowner, and at least may arrange the testing so that lower rates can be
obtained by appllcatfon of a quantity discount. Time frame for
implementation - certification of laboratories will begin in January of
19B9; counties should consfder expanded water well testing as part of the
water planning efforts now under way.

Wells and Property Transfer: There is currently no requirement in Minnesota for
registration of wells on property deeds, which hinders governmental efforts in
enforcing sealing of unused wells. Some lending institutions are requirfng
testing of private wells at the time of property transfer, but thfs too is not a
State requirement. j

Recommendation le~islative Change. The legislature should requfre
registratjon of .1 dr;l'ed wells, whether in current use or not, on the
property deed at the time of transfer. In addftion, it Is recommended that
the legislature require testing of all domestic water supply wells at the
time of property transfer to ensure that the water is of sufficfent sanftary
quality for a drfnking water source. This testing should be done by

·certified laboratorfes, and the results reported to the MOM or the county
community health agency if they have been delegated authoritfes under the
provisions of the Minnesota Water Well Construction Code. A portion of the
well testing fee should be retafned by the agency to whom the data is
reported for data management. Time frame for fmplementation - 19B9
legislative Session.

Fundin9: The funding required under the Water Supply Planning for Drfnkfng
Water Protection would be for a staff person at the MOM, and should include
sufficient amounts for development and publication of the guidelines on Wellhead
Protection. Funds for this could come from an additional fee on public water
supplies.

Enforcement of the Water Well Construction Code will require major staff
additions at the State or local level. This could be funded by • permft fee for
wells, either on a one-time basis when the well is constructed or an annual
well-permit fee. The well sealing demonstration projects could be funded from
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broad-based, general revenues. The cost of the laboratory certification program
will be covered in large part by fees paid by the laboratories desiring
certification, and the increased testing of private wells could be paid for by
well owners.

The cost of registering wells on deeds and testing of wells at the time of
property transfer would also be borne by the well owner. County well programs
could be funded by a per annum tax on private wells, paid on property taxes
for those homes not served by public or rural water supply systems.
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Initiative I. Part Three: Programs tp Control Pollution.

Federal Government Role

Programs administered by the U.S. Environmental Protection Agency including
those under the Safe Drinking Water Act; Resource Conservation and Recovery Act:
Comprehensive Environmental Response, Compensation and Liability Act
(Superfund); Federal Insecticide, Fungicide, and Rodenticide Act; and Clean
Water Act. The federal government is also active in ground water research,
resource evaluation, development of practices and technologies to avoid ground
water pollution, and technical assistance.

Minnesota State Government Role

Review of State Programs: Many of Minnesota's serious ground water
contamination problems result from improper waste disposal and treatment.
Approximately 136,000 facilities of various types are regulated by 15 programs
operated by State government; most of the waste facilities are regu"ated by
MPCA. The Minnesota Oepartment of Agriculture is responsible for regulation of
pesticides and fertilizers. Ground water protection is ..'frequently not the major
regulatory focus of the programs, which results in differentfal levels of
protection for the resource. In addition, large differences in staffing and
funding among regulatory programs result in varying abilities to address ground
water issues.

Recommendations: Legislative Mandate for Program Review. The Strategy
recommends the following set of criteria be used to review regulatory
program~ in a more objective and consistent manner. These criteria are:

1. goals for ground water protection;
2. enforceable regulations and facility standards for design,

construction, operation and closure (also including minimum
standards for monitoring and quality assurance);

3. sufficient staff and funds to match the scope of the problems;
4. adequate review of individual facilities and effective

enforcement mechanisms; and
5. prioritization of facilities based on judgement of probable

environmental risk.

Time frame for implementation. the programs will self-evaluate based on
these criteria, then report back to the Water Resources Committee with their
findings and recommendations by September 1989, with subsequent E08 report
to the legislature for the Ig90 session.

Source Control/Reduction: Reducing the amount of waste which must be disposed
through reuse and recycling, as well as disincentives on purchase of potentially
polluting substances, will result in less pollutants being discharged into the
environment.

Recommendation: Lesislative Chan~e. The legislature should adopt
reuse/recycllng legls1atlon wlthhe goal of waste reduction of consumer
goods. PickUp programs for household hazardous waste should be expanded and
waste agricultural chemical collections should be continued beyond the current
demonstration projects. Fees should be imposed on products which have been
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shown to impact ground water as disincentives to use. Time frame for
implementation - 1989 Legislative Session.

Expand and Enhance Irrigation Regulatory Programs: State law establishes
authority for developing requirements for application of pesticides through
irrigation systems, including the requirement of obtaining a permit from the
Minnesota Department of Agriculture. Such a permitting program does not exist
for controlling the application of fertilizers through irrigation systems, even
though this practice is more widespread and requires similar precautionary
measures. The DNR issues permits for the appropriation of water for irrigation
and must consider in that process the impacts of the use of the water.

Recommendation: Legislative ChanGe, Program Development. The Minnesota
Department of Agriculture should e authorized to develop requirements to
control fertilizer applications through irrigation systems. This should be
undertaken in cooperation with farm chemical industry, commodity grower's
groups, and irrigators association. Requirements should be distinct from
those governing pesticide application through irrigation systems. and should
be geared toward best management practices for protecting the environment.
Time frame for implementation - 1989 Legislative Session.

Recommendation: Programmatic Change. DNR should develop agreements!
procedures with the Minnesota Department of Agriculture, MPCA, and MDH for
reviewing. reVOking, and denying appropriations permits and requiring
monitoring for irrigation where ground water contamination is present or is
a concern. Time frame for implementation - agreements in place by June
1989.

Development of Local Programs: Those contaminant sources which are more
numerous and widely dispersed may be controlled more effectively at the local
level. Local governments are in a unique position of knowing local conditions
and having the available tools to regulate certain types of land use and protect
public health. Options available to local governments include land use
regUlation through zoning and permitting. operation of water supply utilities,
and planning and operation of waste treatment and disposal systems. Controlling
sources of contamination will require resources which most local governments do
not presently have available. In addition, Comprehensive Local Water Planning
has been initiated by 54 of the 80 greater Minnesota counties and one
metropolitan county has initiated a ground water plan. The~e plans are
important in assessing local problems and needs.

Recommendation: Le islative/Fundin ; Pro rammatic Chan e. Grants to Local
Governments. The roun ater rotectl0n trategy recommends that the
Tig1s1ature establish a grant mechanism which would help local governments
develop and implement environmental programs to address problem areas
identified in the Comprehensive local Water Planning process. This grant
could be administered by the Board of W~ter and Soil Resources, with the
local governments reportable to the State agencies which are responsible for
the programs which they seek to administer. Examples of programs of this
type are the feedlot regUlation program, the on-site sewage treatment system
program, gravel and other industrial mineral mines, and other pollution
sources which are locally important but are not regulated by the State.
Agencies should be authorized to develop rules for delegation of these
programs. Highest priority for grants would be given to those with the most
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comprehensive approach. and those in sensitive areas of the State.
Time frame for implementation - 1989 legislative Session; grant program in
place by July 1990.

Technical Assistance and Program Review. The State must have staff in place
for technical assistance to aid local governments 1n ground water
information assessment as well as program development/implementation, not
only to ease the process of program transfer but to enhance
intergovernmental communication. It would be the responsibflity of the
State programs to oversee local efforts to ensure that minfmum environmental
protection goals are being met as a condition of continuance of the
delegated authority. Time frame for implementation - 1989 legislative
Session.

Nonpofnt Sources of Contamination: Nonpoint source impacts are a major cause of
ground water contamination in rural and urban parts of the State. Accepted
agricultural practices are coming under closer scrutiny as certain pesticides
and nutrients are being detected in ground water in areas away from possible
point sources of pollution. Many other nonpoint source land use activitfes also
have the potentfal to adversely impact ground water quality. Pollution sources
that do not have adequate prevention programs include: animal waste. urban
infiltration ponds. construction sites, on-site sewage treatment systems,
underground injection wells, junkyards, backyard dumps, and stockpile storage
areas.

Recommendations: legislative/Funding; Prowram Development. The State
should follow recommendations made in the Nonpoint Source Ground Water
Strategy" and the "Water Resources Strategy for the Control of Pests and
Management of Nutrients:' which detail specific reconrnendations for
addressing the concerns listed above, including pesticfdes and nutrients.
Appropriate agencies and the University of Minnesota should monitor and
research ground water impacts resulting from the various nonpoint pollutfon
sources as recommended in the strategies. Expanded educational and
informational opportunities should be provided for the public regarding
nonpofnt source pollution of ground water. Nonpoint source pollution issues
should be addressed by a combination of voluntary best management practfces
and regulation. A need exists for funding of research. monitoring, and
education regarding nonpoint source pollution in areas such as the fate and
transport of chemicals in ground water. In addition, the legislature should
increase funding for the Clean Water Partnership Program and other programs
that address nonpoint source pollution of ground water (e.g., Wellhead
Protection Program). State programs such as Reinvest in Minnesota and the
State cost share program should be expanded to aid in implementing best
management practices to alleviate pollution from pestfcides and nutrients.
Time frame for implementation - tie in with other recommendations of this
Strategy for education and information. Funding for Clean Water
Partnershfp, expanded Reinvest fn Minnesota program, and expanded State cost
share program - 1989 legislative Session.

Program Development. Minnesota should develop a State Pesticide Management
Plan with Minnesota Department of Agriculture as the lead agency, wfth
strong interagency coordination through the EQB. It should stress problem
prevention and nondegradation. should delineate what to do when problems or
issues arfse. and include: 1) designating special protection areas,
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2) taking preventative actions, and 3) initiating specific management plans
for a pesticide following detection. Time frame - plan developed by
December 1989.

Local Government Role. Due to the widespread nature of nonpoint source
pollution, local governments will have a vital role to play in source
identification and control through the local water plans. local governments
do not have a large role in issues such as pesticide regulation, or cleanup
of past ground water contamination. Time frame - in implementation of local
water plans, beginning in 1988.

Underground Injection Control: In 1979 the State decided not to seek primacy
from the U.S. Environmental Protection Agency on the Underground Injection
Control program, based largely on the fact that there were no known injection
wells in the State. Since that time, the federal program has' begun to address
wells which have been found to occur in the State to some extent, inclUding
agricultural drainage wells, stormwater drainage wells, heat-pump teturn wells,
and cesspools and other nonconforming sewage systems.

. .
Recommendation: Program Review. An inventory and assessment of these types
of wells in Minnesota should be conducted. Awork group should be
established to discuss the need for the State to seek primacy in this
program, and to determine the steps which need to be taken to receive
federal authorization.

Data Management: Regulatory programs at all levels of government are hampered
by the 1ack of adequate computerized data storage and retrieval sy'stems to allow
efficient evaluation of the ground water impacts of facilities and practices
regulated.

Recommendation: legislative/Funding. Develop an information management
system (an interface, not a new, central system) to link ground water data
collections from programs in all State agencies in a consistent and useable
format, which would be coordinated among the various agencies and consistent
with the State Water Information Management committee data standards. The
Integrated Ground Water Information System currently under development by
MPCA needs additional funding to become a viable system. The Integrated
Ground Water Information System can serve as a template for programs being
developed by other agencies. It also will have a PC-based version, which
can be used by local units of government. Time frame for implementation 
1989 legislative Session.

Fundin~: Additional staff for State programs traditionally comes from the
~enera Fund, reimbursed by permit fees to the extent possible. Grants for
local programs should come from the broad-based, general revenues, as should
funds for data management. Nonpoint source pollution control efforts could be
funded by a combination of General Fund revenues and fees on polluting
substances. Source control/reduction should be financed by taxes on
nonrecyclable materialS, permit fees to stores which sell household materials
which become hazardous waste.
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Initiative II. To ensure adequate water supplies. to regulate water
appropriation and use for protection of highest priority users. and to improve
coordination of quality and quantity aspects of regulatory programs.

Topics Covered in This Initiative:

Federal Government Role
Minnesota State and Local Role

Water Use Priorities
Conservation
Contingency Planning
Coordination of Quantity and Quality Concerns

Funding
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Initiative II. To ensure adequate water supplies, to regulate water
appropriation and use for protection of highest priority users, and to improve
coordination of quality and quantity aspects of regulatory programs.

The protection and management of the State's ground water resources are
incomplete without taking into account ground water quantity concerns and
the interrelationship between ground water quantity and quality. The policy
which directs ground water programs administered by various State agencies
in Minnesota is one of nondegradation of the resource for both quality and
quanti ty.

Federal Government Role

The federal government has no authority to regulate water use in Minnesota. The
U.S. Geological Survey is involved in aquifer evaluations which are used in
decision-making on appropriation permits.

Minnesota State and Local Role

Water Use Priorities: Appropriation of water from the natural environment is
regulated by the DNR through its water appropriation permit system. Awater use
priority system is laid out in statute, and is applied by DNR when making
appropriation permit decisions. This system is called upon increasingly to
address types of appropriations which involve both water quantity and quality
concerns, such as pumpouts of contaminated water for cleanups.

Recommendation: Programmatic Review. The DNR should lead the EQB's Water
Resource committee in evaluating the State's current water allocation
framework and priorities to determine whether they still meet the needs of
the State, especially in the areas of contamination cleanups, conservation
and efficient use of ground water, and the interactive relationship of
ground water and surface water. Time frame for implementation 
recommendations to Water Resources Committee in October 1988.

Conservation: Conservation of water in a water-rich State like Minnesota
typically has not been a high priority, yet it is of critical importance,
especially in time of drought. Enforcement of water conservation and efficient
use of ground water has not been adequately implemented. There is a need for a
policy which clearly states water conservation goals and provides more "muscle"
for promoting conservation and efficient use of ground water. Ground water
withdrawals in the Twin Cities during the summer cause large drawdowns. Much of
this water is used for climate control in downtown office buildings. Current
regulatory policy and programmatic restrictions make it difficult to encourage
reuse of noncontact temperature control water, as well as treated water from
contamination pumpouts. This tacet policy leJds to wasting and inefficient use
of ground water.

Recommendation: Prosrammatic Change. State programs should stress water
conservation and efflcient use of ground water. As a part of this effort,
the DNR should revive the program to get unpermitted water appropriators
under permit. Time frame for implementation - conservation should be a
topic at the next conference in the "Minnesota Water '88" series. DNR
program upgrade by July 1990.
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Programmatic Change. Agencies should work together to recommend and
encourage uses for contaminated ground water (pumpout water) and ground
water used for noncontact temperature control. Time frame - immediate.

Rules Revision. The MPCA and MDH should consider changes in rules which
would facilitate reinjection of ground water, under controlled
circumstances, where water to be injected meets appropriate quality
standards. The injection of waste, or contaminated water, should not be
allowed under any circumstances. Awork group should be established to
discuss these issues, and to direct the State in the decision as to whether
to seek primacy on the Underground Injection Control Program from the U.S.
Environmental Protection Agency. Time frame for implementation - work group
report due to Water Resources Committee by October 1989.

Contingency Planning: Acoordinated approach which addresses both quality and
quantity concerns is needed to deal with issues of water supply Ind ground water
pollution remediation, both in developing public water supplies and in
contingency planning.

pro~osed Recommendation: pro~rammatic Change. Contingency planning for
pub ic water supplies shoulde expanded to better cover emergencies of
water quality and availability, especially at the local level. Interagency
agreements between DNR, MPCA, and MDH should be used'to develop a
coordinated approach to deal with problems of water supply and ground water
pollution remediation. federal agencies also have roles in contingency
water supply planning. Time frame for implementation - as part of the Water
Supply Planning recommendations, outlined herein on page 13.

Coordination of uantit and Qua1it Concerns: Acoordinated approach which
a resses ot qua ty an quant ty concerns s needed to deal with issues of
water supply and ground water pollution remediation. Remedial actions and
alternative water supplies at ground water contamination sites may be designed
without adequately considering water conservation and efficient use of ground
water. In addition, little has been done to coordinate water supply needs for
growing communities with water availability considerations.

Recommendation: Programmatic Change. Interagency agreements between DNR,
MPCA, and MDH should be used to develop a coordinated approach to deal with
problems of water supply and ground water pollution remediation. In
addition, these agencies, along with the Minnesota Department of
Agriculture, should develop agreements/procedures for reviewing, revoking,
and denying appropriation permits and requiring monitoring for irrigation
where ground water contamination is a concern. Staff should be educated
about the goals. programs and rules of other agencies. The Minnesota
Department of Agriculture should .a15o be involved in issues where
agricultural concerns are involved. "Time frame for implementation 
agreements developed by March 1989; education of staff be9inning in January
of 1989.

f!Qgrammatic Change. The MPCA needs to consider quantity issues when
eYiluating cleanup options. Uses of pumpout water should be planned as part
of remedial measures. DNR may need additional staffing to deal with the
increased number of appropriation permits requested as a result of these
pumpouts. Time frame for implementation. interagency discussion beginning
in October 1988. <
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Programmatic Change. The DNR should consider water quality impacts of
ground water appropriations before approving permits, bearing in mind the
State's policy of nondegradation. More research will be necessary in
determining these possible impacts. Time frame - immediate.

Fundin9: The initial implementation of these recommendations is not anticipated
to require major expense, but will require staff time to implement. The rules
revision stage is more costly. Funding from this comes from the General Fund
currently, which is reimbursed by permit fees which the water appropriators pay.
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Initiative III. To enhance the current body of knowledge on Minnesota's ground
water resource, delineating problem areas and providing information needed to
effectively manage the resource.

Topics Covered in This Initiative:

Federal Government Role
Minnesota State and Local Role

Coordination
Resource Evaluation
Monitoring
Research

Funding
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Initiative III. To enhance the current body of knowledge on Minnesota's ground
water resource, delineating problem areas and providing information needed to
effectively manage the resource.

Federal Government Role

The U.S. Environmental Protection Agency has a ground water research program
consisting of five functional areas: monitoring, fate and transport, aquifer
reclamation, source control, and technology transfer and technical assistance.
The U.S. Geological Survey is also involved in generating information on ground
water through hydrogeological studies of specific aquifers and the National
Water Use program. The U.S. Department of Agriculture Soil Conservation
Service, through its soil survey program, has information available to help
identify areas sensitive or susceptible to ground water contamination relative
to soil properties.

Minnesota State and Local Role

Coordination: Resource evaluation, monitoring, and research information have
been geryerated by a variety of sources including research institutions and units
of government at a1' \evels. Information needs and subsequent data generation
are normally accomplished by \ndividua1 researchers and governmental units with
little or no interaction among them. More coordination is needed in these
efforts to ensure information ;s collected in those areas with the greatest need
and to avoid a duplication of effort.

Recommendation: legislative Change/ProTrammatic Change. All data
generation activities at the State leve shoUld be coordinated. through a
Ground Water Technical Committee made up of technical staff from federal,
State, and local agencies and research institutions. This committee would
be responsible for recommending to EQB the dissemination of funds from a
dedicated research fund and overseeing the development, implementation, and
the evaluation of programs in monitoring, research, and resource evaluation.
Dissemination of results and findings of the research would be done by the
committee. This committee would also make recommendations to other bodies
such as the Water Resources Research Center and the legislative Commission
on Minnesota Resources as to research and resource evaluation needs and
priorities. The committee should be tied to or formed from existing
committees within the State. Time frame for implementation - committee
should be formed in JUly of 1989, and with the first awards for research
projects in January of 1990.

Resource Evaluation: It is critical for the regulation and protection of ground
water resources to be able to evaluate the resource to be protected. The data
needed to define aquifer extent, ground water availability, and water use are
often not available. With the exception of ~everal sand plain aquifers and the
Twin Cities area aquifer system, the yield potential of most ground water
sources in the State has not been thoroughly explored. Except in limited areas
that have been the subject of special studies, the data currently available are
inadequate to sufficiently define the ground water resource and provide
long-term background information for analysis. The basic information needed
includes:
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1. further ground water resource evaluative studies. including detailed
mapping of surficial and buried aquifers for the entire State,
especially in recharge areas~

2. development of sufficient ground water quality information to
accurately define baseline conditions statewide. and preparation of
comprehensive reports to organize and interpret this information~

i

3. accelerated development of county geologic atlases;

4. more complete information on the patterns of water use, both permitted
and unpermitted;

5. update of State land use data base at the Land Management Information
Center which is now 20 years old;

6. ' more detailed monitoring of water levels, and creation of a
depth-to-water map to facilitate evaluation of the ground water
contamination potential throughout various parts of the State; and

7. testing of aquifer hydrogeologic properties, and related testing of the
tightness of confining beds and low permeabi1fty formations to assess
the degree of protection these aquifers are afforded.

Recommendations: Legislative/Funding. A new emphasis on the gathering of
6asic dat. and the stated purpose for such data collection is needed in
Minnesota for the successful implementation of any ground water protection
strategy. It is recoomended additional funding be allocated as follows:

Need 1: ONR, with advice from the Water Resources Committee agencies,
should prioritize aquifers for evaluation and cooperat;ve studies, and (
work with the U.S. Geological Survey and local governments to develop
aquifer stUdy reports;
Need 2: MPCA should reexamine and possibly refocus the objectives of
their ambient ground water monitoring program, and also use data from
other programs to develop sufficient ground water quality information
to meet State and local information needs;
Need 3: Minnesota Geological Survey should accelerate creation of
county geologic atlases; with the goal of completing all counties in
the State by year 2000;
Need 4: State agencies should develop computer-compatible maps showing
sites of water use and known or suspected pollution; -
Need 5: Land Management Information Center should update the 1969 land
use files, using current information;
Need 6: ONR and U.S. Geological Survey should expand the observation
well network for monftoring water levels where needed to adequately
evaluate the effects of climate and water withdrawals on the available
resource; and
Need 7: Minnesota Geological Survey and U.S. Geological Survey should
evaluate the hydrologic propertfes of aquifers and aqUitards, with
results going Into a computerized file accessible by all interested
Minnesotans. Existing aquifer test data should also be automated.

Time frame for Implementation - 1989 Legislative Session; initial funding for
projects in July 1989.
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Monitoring: Although information is constantly growing, ground water monitoring
activities are not normally well coordinated. This lack of coordination results
in information gaps, and hinders the transfer of information. State programs
that monitor ground water quality and quantity should be better coordinated.
This coordination would be most effective if it occurred at both the management
level and through less formal staff interaction.

Recommendation: Programmatic Change. Monitoring programs need to be
evaluated at the management level through a coordinative body consisting of
managers from all State agencies with ground water programs. The Water
Resources Committee should coordinate development of a statewide interagency
monitoring plan, with biennial reports on the nature and quality of ground
water in the State and recommendations for modification of the monitoring
plan. Other suggestions include creating more opportunities for staff
interaction, creation of an electronic bulletin board for,monitoring
programs and establishment of a yearly statewide monitoring seminar such as
"Minnesota Water '88" to display the programs and exchange information.
Time frame for implementation - immediate; funding for electronlc bulletin
board in July 1989.

Research: State agencies have not effectively conveyed their research needs to
colleges and universities, nor have they consistently looked to these research
institutions to conduct ground water research. Research results are often
poorly disseminated, and not well publicized.

Recommendation: Le islative Chan e/ ro rammatic Chan e: A continuing
source of funding shou e prev e or groun water research. The
submittal of proposed research projects for funding should be coordinated
between State agencies and research institutions. This coordination has
begun to occur as the University of Minnesota and state agencies are
currently working together in developing Legislative Commission on Minnesota
Resources proposals. There should also be a coordinated effort to
disseminate statewide research results generated in Minnesota and from
elsewhere when results may be applicable to Minnesota. Time frame for
implementation - 1989 Legislative Session; first projects funded in January
1990.

Funding: This initiative may be costly to implement. Some funds should come
from a stable. dedicated source of money such as user fees to allow for
long-term research and resource evaluation efforts. This source should be
supplemented from broad-based. general revenues. Other funding sources such as
federal and local matching funds and grants from pUblic and private sources
should also be an important component of overall funding.
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Initiative IV. To provide the public. decision-makers, regulators, and the
regulated community with the necessary information and education for making
environmentally sound decisions in areas which may impact ground water.

Topics Covered in This Initiative:

Information and Education
Federal Government Role
Minnesota State and Local Role

Pol icy
Information
Education

Funding

Information Access
Federal Government Role
State and Local Role in Minnesota

Access
Coordination

Funding
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Initiative IV. To provide the public, decision-makers, regulators, and the
regulated community with the necessary information and education for making
environmentally sound decisions in areas which may impact ground water.

Part One: Information and Education.

Informing and educating the public about ground water is a crucial but complex
task. Major components of this eff~rt include~

1. Public information on existing knowledge and new findings about ground
water, and the publicizing of new programs, availability of services
and technical assistance, upcoming events and developments throughout
the State and elsewhere.

2. Ground water education of various audiences including children, the
general public, and regulated persons and activities.

3. Training for regulators, planners, and other officials at all levels of
government.

4: Technical assistance to provide continued support in regulatory and
plannlng efforts at all levels of government.

5. Dissemination of research results and any published information
relating to the ground water resource.

Federal Government Role

The federal role in this area has primarily been in the publication of
information and technology transfer by primarily the U.S. Environmental
Protection Agency and U.S. Geological Survey. The U.S. Department of
Agriculture Soil Conservation Service, through its association with local soil
and water conservation districts, has responsibility for information and
technology transfer to private land users as an integral part of the
conservation planning process.

Minnesota State and Local Role

Policy: An informed and educated public is essential in protecting ground water
resources as many sources of degradation can be directly attributed to
individual behaviors and widespread practices of the pUblic. Ground water
protection requires not only the enforcement of regulatory programs but the
fostering of appropriate voluntary actions by individuals to prevent
degradation. Information and education must, therefore, be a key component of
any ground water protection program.

Recommendation: LegiSlative/Fundin~: The legislature should enact a
Statement of Policy establishing in ormation and education as vital
components of an overall ground water protection program. This statement
should be backed up by committing funds to both an overall information and
education program and to specific ground water management programs with
information and education components. Time frame for implementation - 1989
Legislative Session.
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Information: Ground water information is developed and disseminated by
different State agencies with little or no coordination. The main purpose of
these information efforts has been primarily to raise awareness of ground water
resources and the issues involved with existing ground water related programs.
This information has reached some specific audiences and not others. The
development of published information has also been hampered by a lack of funds.
Historically, information is published when agencies can scrape enough funds
together but may be among the first programs to be cut when bUdgets are tight.
Demonstrating the benefits of public information efforts is complicated by the
difficulty in quantifying the results and measuring the effectiveness of these
efforts.

I.

Recommendation: legislative/Funding: The development and dissemination of
ground water information should be coordinated through a newly formed
committee, which includes State.agency personnel and private organizations
and citizens with educational and information dissemination expertise. This
committee should perform activities consistent with the priorities and
policies of EQB, be provided with appropriate staffing levels, and should be
responsible to the Minnesota Environmental Education Board. Funding should
be provided to agencies to develop sufficient published materials on
subjects, SUch as best management practices, household hazardous wastes, and
septic tanks, for distribution throughout the State to a wide range of
audiences including the general pUblic, local decision~makers and officials,
industries, and farmers. This committee should determine the types of
information to be developed for specifically targeted audiences, how it will
be disseminated, and how funds will be spent. Time frame for
implementation ~ 1989 legislative Session.

Education: The State requires environmental education at the elementary school
level, but does not presently have a program of ground water education in the
schools or for the general public. The objective of education is to provide <
information on ground water and attempt to develop new attitudes toward ground
water protection and to foster good environmental stewardship. Attitudes and
awareness should be developed to a point where they lead to actions that prevent
ground water degradation. This development will be most successful through
personal interaction between teacher and pupil at the primary and secondary
education levels.

Recommendation: legislative/Funding: Funding should be provided for the
development of curriculum and in-service training cf teachers at both the
primary and secondary education levels. This curriculum should be
incorporated into existing school programs K through 12. At the primary
level general concepts of ground water and sources of contamination could be
introduced. More detailed ground water study could be included in the earth
sciences and/or general science curriculum at the junior high level while
ground water policy issues could be covered in social studies at the high
school level, The Minnesota Environmental Education Board, through the
above proposed committee, should oversee curriculum development and
dissemination. Time frame for implementation ~ 1989 legislative Session;
curriculum development beginning in July 19B9.

leg;slative/Fundins. An essential component of any ground water education
program 1S the tra1ning of State and local regulators. To maintain
well-trained staff, technical assistance is required at all levels of
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government. The general public and specific audiences need to be educated
through seminars, workshops, and demonstration projects. An example of a
demonstration project is showing ways of reducing environmental impacts of
pesticide and nutrient applications in specific areas of the State. Again,
funds will be needed to develop education programs for these audiences. The'
above committee should coordinate with the local government umbrella
organizations to develop education materials and the delivery of educational
services to the various audiences. Time frame for implementation 
beginning when committee formed, July 1989.

fundin~ The cost of generating information and participating in educational
activitles is relatively low, especially compared to the cost of remedial
efforts after pollution has occurred. Possible sources of funding for
information and education activities include broad-based, general revenues and
grants from pUblic and private agencies.
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Part Two: Information Access.

Federal Government Role

The U.S. Environmental Protection Agency provides opportunities to states for
getting together to discuss data management concerns including data needs,
storage, access, and analysis. The agency also encourages states to work toward
a common language, standards, and formats so dati can be shared between states
and federal agencies. A part of this effort is that the U.S. Environmental
Protection Agency is currently studying changes needed in the STORET data base
to make it more useful for ground water data. States are further encouraged to
develop an implementation strategy for ground water data management.

State and Local Role in Minnesota

Access: Knowledge of and access to information is a major obstacle to
widespread adoption of practices that protect ground water quality. Although
several major ground water data bases have been automated, funding constraints
have left gaps in the current system, where key data bases are still in manual
form or only partially automated.

Re~ommendation: i!9islative/Funding. The Water Resources Committee should
review the recommendations of the Systems for Water Information Management
Ground Water Subcommittee's position paper that identifies needs for
additional ground water data collection, automation and/or enhancements of
automated systems, and integration of data. The Water Resources Committee
should make recommendations for funding based on this paper and the
discussions that it engenders.

The Systems for Water Information Management Committee should be directed by
the Water Resources Committee to provide statewide funding recommendations (
for data base development. These recommendations should be eventually
adopted by the Water Resources Committee and include specific data
automation and integration needs. The Water Resources Committee should
further direct the Systems for Water Iryformation Management to continue
interacting with MPCA (in the development of the Integrated Ground Water
Information System) and ONR and Minnesota Geological Survey (in the
maintenance of WELLS and WELLOG systems), and promote use of these data
bases by other agencies.

Time frame for implementation - ~osition paper complete by October 1988j
1989 Legislative Session for fundingj these activities are ongoing and
should continue but will require funding to maintain these efforts.

Coordination: Coordination of data management ac~ivities can aid the efficiency
of many programs. Although State agencies' activities are coordinated through
the Systems for Water Information Management Committee. local governments are
not.

Recommendation: pro~rammatic Change: The Water Resources Committee should
affirm and promote t e Systems for Water l~formation Management data
consistency standards for State agency data collections, and continue
working with local governments to encourage them to conform to these
standards as well. In this way. the State agencies will be able to access
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information collected at the local level, and to better transfer ground
water information to local units of government.

The Systems for Water Information Management Ground Water Subcommittee
should establish uniform file structures and data coding procedures, to be
used by all agencies collecting ground water data. Since a central computer
will not be used to house all the data, documentation should be developed to
facilitate communication between the various systems' users to aid in data
transfer.

Time frame for implementation - coordination is ongoing, with uniform file
structures and data coding procedure recommendations to Water Resources
Committee by July 1989.

funding: Cost of information system development is high, often requiring
purchase of new equipment and software, programming costs, and data entry.
These costs may be offset, however, in increased ease of data access and
transfer. Staff time is saved and environmental protection enhanced. Possible
sources of funds are broad-based, general revenues and permit fees. All
programs should make efficient, accessible data management a priority, and funds
should be earmarked for these efforts.
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TABU: StJ+WUZN3 SiP! .,Y J£ro+amTICNS

The folloong table provides a sumary of rrajor elEJ1'e1ts identified in the '.'. 1~€9Y occording to initiative with a brief description of the goal CIld the
IfedSlism to achieve each goal.

Envi f"'OfITmta1
QJal

Mrllanism
to khieve

lead
Agency

Possible
FlI'lding Swrce

Tim? Fr~
to Initiate

Initiative 1
A. Ground Water ()Jality Protection

1. Nondegradati (J1

(page 13)

.g=,.
:.n

2. ~c limits
(page 14)

3. Protecti (J1 of $ensi tive Areas
(page 15)

prevmti (J1 of
contanination

limit contamnants
in groond water

tailor rmnagarEflt
to local cCJlditions

1. tti<e noodegradation WCA
a legislative policy
gJal for the State

2. ~ly goal to groond
"6ter and all activi ties
through revisions of
State rules

3. Oevelop response actions
according to d>served
level s of gromd water
iflllaCt

1. legislamre direct weft. MPCA, Ml-I
to pro11Ilate cri teria
for developing IUll!rical
grotmd water 1100ts

2. [stablish process for"
developing IUll!rical limits
throogh revisions of State
rules

3. Incorporate limits into
local Md other State
agency prograns

1. legis1ative stataTe1t WCA
acknowledging the need for
speda1 protective nEasures
in sensitive areas

2. Establish criteria to
provide control Jreasures
that protect all groond
\o6ter fron. degradation

extra fees on
develOJJTB1t in
seositive areas

~ly 1988

July 1988

July 1988



Envi rmrenUll ~i,.. lead Possible Tirre FraTe
Goal 1D Achi..... Agmcy FLrlding Sam:e to Initiate

3. PnJvide aBliUrnal daUl m
aq.rifers m SelsitiYe
areas

4. local gJYeiilBlts assist in
delineating ttese ......s

B. Orirldng Woteo Protectim:
1. Woteo Slwly and I"'Otect pJllic Delineate and I"'Otect!1'U'd 100, local EPA grant; local '))1y 19t19

Wellhead Protectim ..,teo supplies ..,teo recharge ....... of ..,teo ..,teo utility fees
(page 16) with zming cmtrols supply ...lls

2. Woteo Well Code Enfor....'s,t I"'Otect drirting Increase SUlff for enforce- 100 penni t fees m ...11S '))ly I9tl9
(page 161 ..,teo of ""11 ....t and _l~ nolel ...11

"""""' ordinance for local !p"""-
....t

3. Local Assu1\ltim of Woteo I"'Otect drirtlng EnclllragE! ClUltfes 1D adt¢ local penni t fees m ...11S '))ly 19t19.. Well Code ..,teo of ...ll local ..,teo ...11 1J'Ogr"'"

" (page 171 """""'
4. Well Soal;ng seal tnJSed ...l1s, O""'l~ pllot projects at MIt, local penlIi t fees m ...11s '))ly 19t19

(page 17) P"""'"t cmtaTltnat;m the local 1.....1 1D deal with
the ;ssue of ..- ...l1s.
Also, _l~ prioritilatim
for sealing ...l1s and arWct
........-cl1 m cost-effective
sealing tecIJI;<p!S

5. Private Well Testing I"'Ovide O""'l~ SUlte l;i>oratrry 100, local l;i>oratrry fees, pemrit '))ly 19t19
(page lBl representati.. terti f icati (J1 pt'Ogl' an .nj fees m ...11s

cnrting ...teo ~ CWlt,y ...ll testing
"'"li t,y daUl p-ogr"",

6. p,4JEt ty TriWISfers I"'Otect dri rting Reqisteo ...l1s in prwer t,y local reg;stratioo fees '))ly 19t19
(page 181 ..,teo "'"li ty .-, and re<Jri ......11

testing in prope1;y transfers

-



[nvirUIlIBltal flkhanism lead Possible Ti~F~

Goal to khieve Agency FtJ1ding Soorce to Initiate

C. Progran to Cmtro1 Program:
1. Review of State Progrcms provide a greater State agencies self-eva1uate WCA, M)A July 1989

(page 20) focus m ground ~cms affecting groond
\l8ter protection Witer resoon:es

2. 5am:e Cartro1/RedJctiat reclice potent; a1 legislat;on aOOpted on the WCA. local fees at polluting July 1989
(page 20) contcminants to reJse/recycling of \l8Ste soorces

ground \l8ter

3. E~ a1d Enhance Irrigation ~t gram water [)eve10J) re<Pi r"6lB1ts m MlA. [NR July 1989
Regu1atory Progrcms contanination ferti1i2Ef' applications
(~ 21) throogh imgatim

4. Oevelopvelt of local Progrcms protect ground water 1. leg;slature establish BWSR. local July 1989
(page 21) at the local level grcm netM1ism to help

local govermB1ts develop
CPt illplEmYlt envinnnental

.to> P'OgI'dlllS

" 2. State provide tech1ical
assistance in gruJ'Id water
resam:e assessnert, and
p-ogr-an deve1OIJ'B1tl
1",,1erentatim

5. Nonpoint Source Poll ution control nonpoint 1. E~ ed.Ication. K'CA~ local federal ftJ1ds; fees July 1900
(page 22) soUrces of poll utim research, and llUlitoring m polluting

efforts regarding nonpoint Slbstances
soorce pollution

2. Develop State pesticide
l'IBflagaTe1t plan with strong
interagency coordination

3. Involve local govemte1ts
in soorce identificatict1
and Cct1tro1 throogh 1oca1
water plans

6. Undergroond Injectict1 CC1ltrol protect groond water Establish a State inter- weA. 1llR. r-rn feder-a1 funds July 1900
(page 23) fran injected fl uids agency 'AOrk groop to assess

need for an injectict1 progran



.lJ1y 1900

.lJly 1900

.lJ1y 1900

Tirt'e Frare
to Initiate

.lJly 1900

.lJ1y 1989

JI!rnri t fees

JI!rnri t fees

Jl!rnrit fees

JI!rnri t fees

Possible
Ftrding 5alro!

JI!rnri t feesEQlISWIM,
interagency

Lead
~

Evaluate State's QJl"TB\t DIR
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ccntract cooHng Wlter iIld
cmtilllinated !J"lUld Wlter

3. Revise State rules fir
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eff<rts fir p.bllc oster
9JWHes

DeYe1q:> coonIinated approach lHl
iIlU19 State agencIes m
!""d>1.... of lOIter supply iIld
!J"lUld oster pollutim
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progr_ in all State agencies

!'\!elmi""
to Achieve

msure ade<JJate
"'"HtI' iIld supply
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Md nBintain
autamted data bases

O. Coordinatim of l)wltitl'
iIld ~HtI' ClJlcems

(page 28)

..
'"

7. Data ManagBlB'lt
(page 231

C. CrIltingmcy PliWl1ing
(page 28)

B. CrIl"""atim
(page 271

Initiative 2
A. Water Use Priorities

(page 271

Initiative J
A. Coordinatioo

(page 33)
effect;"" iIld
efficient !J!Ile"atial
of infornBt1m

EstabHsh a comrittee of EOOf;nteragency
tecmkal staff fran State
iIld federal agencies, iIld
research inst; tutims to
coonIinate State progr_ in
m:nitoring. research. m
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.lJly 1989
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ErMrollf8ltal ~ism lead Possible Time F~
Goal to Achieve Agency FtJiding Source ttl Initiate

8. Research Eva1uati(J1 increase basic Collect pertinent baseHne mR. tGS. local federal and local July 1989
(page 33) knowledge of the data on groond \\6ter resoorces mttching fu1ds

resoon:e needed to successfully
i"l)16lS'lt the Strategy

C. Mmitoring betterinfonmtion Evaluate and coordinate \.;RC/interagerQ' fees on polluters/ July 1989
(page 35l on ground \\6ter 9 State nmitoring progr'CBT5 at respmsible parties

coordination both the staff and~t
leYels

O. Research increase knowledge Coordinate efforts to ~ /irrtef'Clgency g-ants from ptbHe July 1989
(page 35) of i~ts and deYelop and cmcb:t research and pMvate agt'OCies

prevention projects (J1 a statewide basis

Initiative 4
A. Infonmtion and EdJcatl(J1

1. Policy foster YO1mtary legis1ative statalt:nt BJ3/interagency July 1989
(page 39) acti (J1S in grwnd establishing infonmtion local

g,. water protection end e<b:ation as vi tal
\0 CO'lflC' IeI'1ts in gnmd watef'

protection programs

2. InfCW"mltion raise JIblie Coordinate the devel()JlJmt Pm/int.eragmcy grants fn:m pblic July 1989
(page 40) awareness and dissemination of infor- local and pMvate agencies

mtion statewide to a wide
range of audiences through
a coordinative body

3. EWcation prr'Ol1Ot.e Coordinate the deve1()JlJmt ruB/interagency grants from public July 1989
(page 40) s~rdsh1p of cun-ieulllTi end in-service local and pMvate agencies

training for teachers at the
e1SlBltary and seemdar)'
school levels

B. Infonmtim Access
1. Access i~rove availability Mopt nj develop a state- E~/SWIM federal~t July 1sm

(page 42) of ground water wide autamted nj integrated
infonmtion data base system

2. Coordination irrprove the exchange Prorote C()1Sistency rCC/interagency 1oca1 fvemrent July Ism
(page 42) of data be~ State stardards for State agency local federa govemrent

and 1oca1 gove~ts and local govermrnt Oata
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LEGISLATIVE CONCEPTS

The Strategy recommends the following major legislative initiatives, as outlined
in the preamble to this document. These components represent a multi-pronged,
integrated approach which will become a major ground water initiative for the
1989 Legislative Session. The EQB's Ground Water Advisory Committee recommended
creation of a Joint legislative Commission on Water at their June 3, 1988,
meeting. At the time of publication of this document, this idea has not
undergone in-depth review by State agencies. but preliminary indications are in
favor of this commission's creation. If this commission is formed. it should
have both surface water and ground water subcommittees. so ground water issues
receive adequate attention from the c6mmission.

*Prevention of contamination should be the top priority. This includes
establishment of a goal of nondegradation for all ground water. development
of numerical limits on ground water pollutants. and delineation of the
especially sensitive areas of the State where special protective measures
must be taken at the land surface to ensure protection of the resource
below. Strong continued support ;s needed for cleanup of existing problems.

*Orinking water protection is crucial to the health and welfare of all
Minnesotans. Components of this effort include the State developing a
Wellhead Protection Program, promotion of better contingency planning
and conservation measures, registration of all wells on property deeds
and testing of wells at the time of property transfer, development of a
prioritization scheme and incentive fund to address the problem of
abandoned wells. and enforcement of the Water Well Construction Code.

*Ground water information and education are vital to the success of the
prevention and cleanup efforts. Components of this effort are the
development of educational opportunities for children and adults. the
dissemination of information on our ground water resource and State
programs to protect it, specialized training for target groups. and the
furtherance of intergovernmental communication.

*Enhancement of local government partici~ation in environmental
~rotection is a critical need as well. he Strategy recommends
evelopment of a grant mechanism which would provide funds to local

government for the development and implementation of local programs to
address environmental concerns. State agencies should be authorized to
develop rules for delegation of certain programs to local governments.
and have staff in place for technical assistance to aid local
governments in program development and implementation.

*Ground water resource evaluation, monitoring and research are needed
for effective management of the resourc~. The extent of existing
contamination is not documented. minor aquifers are not mapped, and
recharge areas of major aquifers are not fully and clearly delineated.
Research is also needed in the development of alternative technologies
to replace current practices which impact ground water. The Strategy
recommends development of a fund which would help to foster stable,
long-term resource evaluation, monitoring and research.
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·Control of pollution sources is a necessary component. Increased
funding for staff in regulatory programs and for programs such as the
Clean Water Partnership is needed "to continue these efforts. Another
important area is pollutant source reduction for both current and
potential sources of pollution. Technical assistance in source control
and reduction will be a necessary component.

More detail on these legislative initiatives follows.

Prevention of Contamination:

Ground water is an economically vital resource which provides drinking water for
most Minnesotans. In many parts of the State. ground water quality has already
been impacted by human-induced pollution. The cost of active cleanup is great,
and it is not always possible to return the water to uncontaminated conditions.
For these reasons, prevention of further contamination must be the cornerstone
of Minnesota's ground water protection effort.

Nondegradation Goal. The Strategy recommends that the legislature state
that nondegradation (meaning prevention of further contamination and
appropriate actions to improve ground water quality in areas already
impacted) is the policy goal of the State in the regulation of all potential
sources of contamination. The nondegradation goal means that ground water
impacts should be prevented to the maximum extent practicable regardless of
whether the water is already impacted by human activities. While this goal
is not currently achievable for many activit1es, the nondegradation goal
will provide impetus for adopt1ng improved technologies as they are
developed. In areas already impacted, containment of pollutant sources
should be the first priority, and should be followed up by a level of
cleanup activ1ty appropriate to the circumstances' at 'each site.

In keeping with a goal of nondegradat10n, detection in ground water of
manmade compounds, or levels of naturally occurlng compounds beyond
background levels, indicate that impacts have occurred. A plan for response
actions should be developed commensurate with the observed level of
potential health or environmental hazard.

The Strategy recommends that the State establish numerical limits for ground
water pollutants, to be based on affording protection.to human health and the
environment. Adoption of these limits would not restrict the State from taking
appropriate action when impacts are detected, however, they would form a I'bottom
line" of protection to all ground water from all actlv1t1es and a goal for
cleanups.

Numerical L1mits on Ground Water Pollutants •.The legislature 1s asked to
direct MPCA to promulgate the criterIa which would be used to develop these
numerical limits, then to provide sufficient staff at both the MPCA and the
MDH to develop the numbers based on the promulgated criteria. A statement
of leg1s1ative intent is also necessary, clarify1ng the relationship between
the goal of nondegradation and the numerical limits which will be
established.

Due to the large degree of geologic diversity across the State, the sensitivity
of ground water to pollution is greater in some areas than in others. In order
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to protect the quality of all ground water to the same degree~ additional
protective measures must be applied to pollution sources in these sensitive
areas. Minnesota needs to delineate these areas, as well as in developing
alternate technologies to be used for greater protection.

Special Protective Measures. The Strategy recommends enactment of a
legislative statement of intent which acknowledges the need for applying
special protective measures in areas where ground water is more sensitive to
contamination.

Delineation of Sensitive Areas. legislation is also needed to authorize
MPCA~ with guidance from an interagency work group~ to develop criteria for
defining sensitivity, and to provide funds to DNR, Minnesota Geological
Survey, and local governments to work to delineate these areas. Regulatory
programs should be directed to assess their protection efforts in light of
the criteria and maps developed, to determine whether the extra measure of
protection required in sensitive areas is being given. legislation may also
be needed to enact some of these protective measures, such as· allowing RIM
funds to be used to acquire easements in sensitive areas, and enabling local
units of government to zone for ground water protectio~.

Drinking Water Protection:

Seventy-five percent of all Minnesotans depend on ground water for drinking
water. Of these t about half are served by pUblic water utilities, and the rest
obtain their water from private domestic water wells.

Water SUEply Planning. Public water utilities are responsible development
of water supplies, including locating sufficient amounts of suitable quality
water to meet the needs of their citizens, and for obtaining the necessary
approvals and permits from State agencies. The Strategy recommends that the
legislature direct MDH and DNR to work more closely with the public water
utilities during their planning process. MDH should develop guidelines for
the utilities to adopt regarding Wellhead Protection~ a program where the
recharge areas of wells are delineated and special protective land use
restrictions enacted in the wells' capture zone to prevent future problems
with the wells. Additional staff will be needed by the agencies to conduct
this effort.

Wells and propert~ Transfer. The legislature is further recommended to
require testing 0 all domestic water supply wells at the time of property
transfer to ensure that the water is of sufficient sanitary quality for a
drinking water source. This testing should be done by certified
laboratories, and the results reported to MDH or the county community health
agency if they have been delegated authorities under the provisions of the
Minnesota Water Well Construction Code. A portion of the well testing fee
should be retained by the agency to whom the data are reported for data
management. In addition. the legislatu~'e should require registration of all
drilled wells, whether in current use or not, on the property deed at the
time of transfer.

Sealing of Unused Wells. The Strategy recommends that the legislature
develop a pilot program to demonstrate the effectiveness of counties in
dealing with the issue of unused. unsealed wells. Components of this
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project would be an inventory of wells within the project area, then
developing ways to assure that the most critical of these are properly
sealed in accordance with the Water Well Construction Code. MDH would be
responsible for developing a prioritization scheme to aid in determining
which wells to seal first. While methods of sealing are straightforward,
lodged debris and equipment in wells can significantly increase costs of
sealing. Research is needed into the development of technology for
preparing problem wells for sealing.

Enforcement of Water Well Construction Code. MDH has identified the need
for a significant increase in staff for enforcement of the Water Well
Construction Code, as well as the addition of administrative penalties to
its regulatory authorities. An expanded State program combined with
delegation agreements in interested counties may be an effective approach.
In this way. the need for additional staff at the State level could be
partially offset over time by the assumption of the Water Well regulatory
program by county governments. Initially, funds will be needed by counties
in order to establish these programs. Once established, the programs can be
maintained by permit fees on wells. or a private well tax added to the
property tax for homes and businesses not served by public water supplies.

Ground Water Information/Education:

Ground water is a largely unseen and misunderstood resource. It becomes
contaminated subtly and invisibly, without notice until wells are impacted. For
these reasons, it is imperative that all Minnesotans are aware of the potential
impacts of their actions. Oevelopment of a ground water education effort must
be a cooperative project, growing from both government and private efforts, with
input from concerned citizens. Without a strong education and information
program, incentives and regulations are significantly less effective.

Need for Com~rehensive [nformation and Education Efforts. The Strategy
recommends that the legislature enact a statement of policy establishing
information and education as vital components in an overall ground water
program.

The Strategy recommends the following specific legislative package for promoting
ground water education and information dissemination: J

Education. The Minnesota Environmental Education Board should receive
funding for additional staff responsible for ground water education for
children and adults, along with sufficient funds to oversee development and
dissemination of curriculum for all levels of school children in grades
K through 12. Work done by the Minnesota Environmental Education Board
should be coordinated through the Ground Water Information and Education
Committee. with representatives from State agencies. as well as with
educational personnel, the University of Minnesota and the Minnesota
Extension Service. The target groups of this educational effort are adults
and children in both urban and rural areas.

[nformation on pro~rams and the Resource. State agencies need to maintain
effective informat on dissemination Offices, not only to respond to public
questions but to initiate informational efforts. The legislature should
direct State agencies to take a more aggressive role in information
dissemination and to fund their efforts.
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Specialized Training. The Minnesota Extension Service should offer specific
information to targeted groups on the impacts of activities such as row-crop
agriculture, animal confinement areas, lawn fertilization and pest control I

etc. This should include information on alternate practices which lessen
the impact of these activities on ground water quality. Technology transfer
from researchers to the general public is a vital part of this effort.

Jnteraovernmental Communication. Information exchange and training is
neede for regulators, planners. and other officials at all ~evels of
government. These decision-makers must be informed on the vulnerability of
the ground water resource in areas with which they are involved, and on the
development and implementation of programs with the potential to impact
ground water. Increased communication is vital as well between the levels
of government and all agencies involved. Funding is needed for the EOB to
continue developing events and opportunities for communication and
information exchange.

Enhancement of Local Government Participation:

Local governments are key players in the ground water protection effort. both in
the areas of planning and in land use management. Many counties are
participating in the creation of Comprehensive local Water Plans which will
enable them to identify local ground water impacts and to develop plans to
address these impacts. Fifty-four of the~e counties received seed money from
the Legislative Commission on Minnesota Resources to develop their plans. and
several other counties are proceeding on their own with plan development. In
the metropolitan area, Hennepin County has begun developing a ground water pla~.

and several other counties are considering whether they should create such a
plan as well.

Grants to Local Governments. The Strategy recommends that the legislature
establish a grant mechanism which would help local governments develop and
implement environmental programs to address problem areas identified in the
development of water plans. or to develop the plans if not already in
progress. This grant could be administered by the Board of Water and Soil
Resources. with the local governments reportable to the State agencies which
are responsible for the programs which they seek to administer. Examples of
programs of this type are the feedlot regulation program. the on-site sewage
treatment system program. and other pollution sources which are locally
important but are not regulated by the State. Agencies should be authorized
to develop rules for delegation of these programs. Highest priority of
grants would be given to those with the most comprehensive approach and
those in sensitive areas of the State.

Water Well Construction and Abandonment Program. The legislature is further
recommended to encourage counties to assume responsibility for the Water
Well Construction Program and to provide additional funds to share the costs
of program development through the Community Health Services subsidies. or
another mechanism such as the grants to local governments described above.
MDH should develop a model county well code ordinance. which would serve as
baseline county requirements in order to receive authorization for the
program.

55



Technical Assistance and Program Review. The State must have staff in place
for technical assista~ce to aid local governments in progra~ development and
implementation, not only to ease the process of program transfer but to
enhance intergovernmental communication. Implementatfon of local water
plans will also require cooperation between State and local governments. It
would be the res~onsibility pf the State programs to oversee local efforts
to ensure that mlnfmum envfronmental protect)on goals are being met as a
condition of continuance of the delegated authority.

Ground Water Resource Evaluation, Monitoring, and Research:

The current state of knowledge about ground water in Minnesota is not adequate
for effective management of the resource. The extent of existing contamination
is not documented. minor aquifers are not mapped, and recharge areas of major
aqUifers are not fully and clearly delineated. Research is also needed in the
development of alternative technologies to replace current prac~ices which
impact ground water.

Long-term Research. All data generation activities at the State"level
should be coordinated through a Ground Water Technical Committee made up of
technical staff from federal, State, and local agencies and research
institutions, which the Strategy recommends the legislature create and
provide staff. This committee 'would be responsible for recommending to EQB
the dissemination of funds from a dedicated research fund and overseeing the
development; implementation, and the evaluation of programs in monitoring,
research, and resource evaluation. Qissemination of results and findings of
the research would be done by the committee. The committee should be tied
to or formed from existing committees within the State. Time frame for
implementation - committee should be formed in July of 1989, and with the
first awards for research projects in January of 1990.

Resource Evaluation. Aquifer studies are needed to accelerate delineation
of aquifers and to determine aquifer characteristics. This' information
would be used by ONR in making decisions on appropriation requests, by MPCA
in pollution investigations and cleanup as well as in establishment of
monitoring requirements, by the Minnesota Department of Agriculture in
tailoring pesticide training to local conditions, and by local governments
in making land use decisions. Funding for these projects should come from
a fund such as that described above, and should include funds for management
of the data electronically in a format consistent with other State data
collections.

Baseline Monitoring. Baseline monitoring is conducted by State agencies to
determine existing, background ground water conditions. This is especially
important"when stress is e~erted on the resource. such as pumpage, drought
or widespread contamination from nonpoint sources of pollution. The
Strategy recommends that the legislature increase funding to the agencies
which conduct this research, MPCA for ambient ground water monitoring, the
Minnesota Oepartment of Agriculture for ~nttoring of pesticides in
agricultural areas, and ONR for water level monitoring. These agencies in
conjunction with MOH, State Planning Agency, and other interested agencies,
coordinated through the Water Resources Committee, should be r~quired to
prepare a statewide interagency monitoring plan and subsequently pUblish
results from their studies in a joint report biennially which describes the
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nature and current quality of ground water in Minnesota and makes
recommendations for modifications to the monitoring plan.

Control of Pollution Sources:

Minnesota has in place a number of effective programs to regulate sources or to
fund cleanup of ground water contamination, including programs which regulate
solid and hazardous waste and the State Superfund and Petroleum Tank Release
Cleanup Fund. Other programs have developed with other environmental foci,
but may impact ground water as well. A detailed evaluation of these programs
will be conducted by September 1989, with a report to the legislature prepared
in time for the 1990 Session. A number of needs have already been identified
through the Strategy development process, including those listed below.

scose of pro~rams Which Regulate Point Sources. The level of staffing and
fun 1n9 shou d be adequate to match the scope of the problem which it is
intended to regulate. Scope of the problem is defined both by the number
and relative size of the facility and by the potential severity of its
impacts.

Source Control/Reduction. The Strategy recommends that the legislature
adopt reuse/recycling legislation with the goal of waste reduction of
consumer goals. Statewide pickup programs for household hazardous waste and
waste agricultural chemicals should be expanded beyond the current
demonstration projects. Fees should be imposed on products which have been
shown to impact ground water as disincentives to use.

Irrigation Regulatory Programs. The Minnesota Department of Agriculture
should be authorized to develop requirements to control fertilizer
applications through irrigation systems. This should be undertaken in
cooperation with farm chemical industry, commodity grower's groups, and
irrigators' associations. Requirements should be distinct from those
governing pesticide application through irrigation systems, and should be
geared through best management practices for protecting the environment.

Nonpoint Sources of Pollution. Nonpoint sources of pollution are a problem
of increasing concern. Appropriate agencies and the University of Minnesota
should monitor or research ground water impacts resulting from the various
nonpoint pollution sources.as recommended in the strategies. Expanded
educational and informational opportunities should be provided for the
pUblic regarding nonpoint source pollution of ground water. Nonpoint source
pollution issues should be addressed by a combination of voluntary best
management practice implementation and regulation. A need exists for
funding of research, monitoring, and education regarding nonpoint source
pollution. In addition, the legislature should increase funding for the
Clean Water Partnership Program and other programs that address nonpoint
source pollution impacting ground water (e.g., Wellhead Protection Program).

Information Management. Data management is a critical need for effective
regulatory programs. The Strategy recommends that the legislature grant
funds for development and maintenance of data management systems; and
further that they should require that all ground water data collected be
managed electronically, using consistent data elements and with sufficient
documentation that other parties interested in the data can have ready
access to it.
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State Pesticide Management Plan. The Strategy recommends that the
legislature direct and fund the Minnesota Department of Agriculture to
develop a State Pesticide Management Plan with the Minnesota Department of
Agriculture as the lead agency, strong interagency coordination through the
EQB and strong involvement of growers. The plan should stress problem
prevention and nondegradation, should delineate what to do when problems or
issues arise, and include: 1) designating special protection areas,
2) taking preventative actions, and 3) initiating specific management plans
for a pesticide following detection, including trigger levels for follow-up
actions and enactment of pesticides use restriction where appropriate.

More Flexible Efiforcement Tools. The addition of statutory authority to
levy administrative penalties (fines) in less severe cases would enable the
State to take action against less severe polluters without burdensome court
procedures which are often not cost effective. In addition, agencies may
identify the need for authority to invoke criminal penalties on those who
intentionally discharge nonhazardous waste, similar to those for hazardous
waste discharges.
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ENVIRONMENTAL QUALITY BOARD
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The EOB appointed an Advisory committee on Ground Water Protec~ion in
"anua:')' 1988. The charge was to: (

1. Review the draft Minnesota Ground Water Protection S~rateqy

under develop~ent by the Pollution Con~rol Agency (and by
mutual agree=ent with PCA, for review and approval by the
E:QB) :

2. Review the draft Water Resources strateqy for the Control of
Pests and the Manage=ent ot Nutrients under developme~t by
the tOB Water Resources committe.: and,

J. Advise the £QB on the adequacy, poliey choices, direc~ions,
priorities, justification, and implementation op~ions of
both strategies.

COKKITTE:E: PROCESS

The Committee met at three week intervals: February 19, 1988, March
11, 1988; March 31, 1988; April 21, 1988; May 13, 1988: and June 3,
1988. Thomas Anding, Associate Oirecter of the Center for Urban and
Regional Affairs at the University of Minnesota, Chaired the
committee.

A diverse members:£ip representing farm~rs, industry, local
governments, resp-archers, and Citizen groups, brought a ~ealth c~

knowled~e to the Commi~tee. To expedite the review of the two
s~rategies, two subco~~i~tees were forme~: A Ground Water Protec~ion
Subcommittee, chaired by Linde Lehman, and a Pest and Nutrient
Managemen~ Subcor~,i~tee, chaired by Newell Sea=le. Each sUbccr.~:~tee

thoroughly reviewed the relevan: s~rateqy and brouqne ~once=ns a~d

recccmendations ~o the full Cc~~i~tee for its resolu~ion.

Ma:ilyn Lundber;, St2te Plan~in9 Agency, se:ved ~s Co~i~~ee

Ac=inis~rator. St~!~ trc~ the S~~te Pl~nning Agen:y, Pollu~ic~

Con~rol Agency, ¥.inneso~a G~olo;ic~l Survey, Depar~~en~ o~ n£~l~~,
De?a~ment 0: Agriculture, Oe?ar~ment o~ Natu=~l Resources, the
Attorney Generalis Office, and Univarsity of Minnesota Center for
Regional and Urban Aftairs, and the University 0: Xinnesota Ce~~er

for Agricultural Impacts on Water Quality, assisted the Commit~ee es
it studied and discussed the two strategies.

To further help the Comcittee understand the issues associated _i~h
these s~rate9ies, Richard Kelly, Environmen:al Specialist Iowa Dh~,

and David Belluck, Ground Water Toxicologist Wisconsin Oepa=tmen~ c~

Heelth and Social Se:vices, met _ith the Comm~ttee to discuss the
ground water programs of their respective states.

The co~i~ment of the ~enbers hes been tremendous and re:lec~s ~he

concern and interest of the pUblic. It is important to recognize
tha~ even though the Co=~i~tee me~~ers represent very diverse
in~erests, the :ecornmenCa;ioDs were 00de uDar.i~9uslv.
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June 16, 1988

To: Environmental Quality Board

Fr: EQB Advisory committee on Cround Water Protection

Re: committee Report

The Report of the EOB Advisory committee on Cround Water Protec~io~

is attached. Our Committee recognizes the impo~tance of the Ground
water Protection Stra~egy and the Strategy for the Control of Pests
and the Management of Nutrients and offers its support for passage c~

the legislative package needed to carry them out.

We would like to highlight our major recommendations. The Co~.i~tee:

* Strongly s\:pports implementing these strategies. Membe~s are
concerned about problems reSUlting from the control of pests and
management of nutrients, as well as contamination from other
sources, such as improperly constructed wells or leaking sto~age

tanks.

* Recommends that there be a preamble to the two strategies tta:
provides a context for the two strate;ies. In addition, ttis
prea~~le should provide highlights of both strategies, and convey
a sense of urgency for implemention.

* Recommends that p~evention of further conta~ination be the
cornerstone of Minnesota's ground water protection e~fcrts.

addition, cleanup of appropriate areas should continue to be an
important part of ~innesota's efforts.

• Supports Minnesota having nondegradation (meaning preven~icn c:
further contamination) for a goal in orde~ to have continued
movement toward improvement of ground water quality.

* Supports Minnesota revising and updating the current ~ramewc~y.

that establishes the degree of a~tions required. This frame~c~}:

would inclUde numerical limits, or a process for developing ~he~,

as a way of gaging the severity of contamination, identifying
appropriate preventive actions, and defining clean-up
requirements.

* Recommends applying water quality protection to all ground
water. It does not support "W':'iting of!" any aquifers. Special
protection should also be given in areas sensitive to gro~nd

water contamination.
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* Recomaandl that the strategi.. need to be carried out as a
whole, .inee no lingle effort, whether it be education, research,
monitoring, incentives, coordination, or requlation can alone .
aChieve the desired results.

* Recommends the creation of a Joint'Legislative Commission on
Water. This Commission would create a focus at the legislature
for water issues and programs and complement the coordinatinq
tunction ot the tnvironmental Quality Board. This commission
could allo evaluate the present stat. structure tor its
etfectivenesl in carrying out the aerlteqi.l.

* Recommends that the Environmental Quality Board CEOB) cohtinues
its stronq role relating to water issu... The EQB should iiso
take a le.d role in ensuring that state programs, ru~.s. and
other activities recommended in the strategies are communicated
to local government.

• Recommends that the state signiticantly increase tunding for
local water management activities, since local government has an
essential role in protecting ground water.

• Recommends that the funding needed to carry out the strategies
be a combination of broad based (all potential beneficiaries) and
those related to specific impacts on water. Every user of water
should pay the costs of general, statewide functions, such ~s

coordinating. education, and research. speeial taxes or tees
should be used to underscore the. relationship be~ween speci:ic
activities and problems or benetits.

• Recommends the state obtain information to Characterize
aquiters in terms of qUantity and quality. to do this, the s~.~.

must establish clear goals for information n••ds that outli~e the
purpose, scope, value, and cbordinition efforts.

• Reco~ends that state ensure water resources d~tl co~petibili~y

between agencies and with local qove:nment. It should hev. clEe~

goals that outline the purpbs.; scope, value, and coordine~ion

efforts of its monitoring programs. Water testing should be
required at re.l estate tranifers.

* Recommends that in consid~rin~ the Strategy tor the Control of
Pests and Management ot Nutti~ht., tha stat. must recoqnize the
significant role the tederal tarm'p~o9rams play in shaping
agriculture practices, and v~tl tb implc~ the direction of the
new federal farm program .s it is dratted in 1989 0: 1990.

* Recommends a research project to better evaluate the nu~er of
abandoned wells, the priorities tbr .ealing, and the methods and
process for sealing.

The enclosed Coc:i~tee Report containi more into~~tion about each
recommendation as well es a number of specific rec~~endlticns abou~

po~ions ot the strategies.
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Preface

Thi, document WII plepued by tile Envlronmenll1 QualilY Board (EQB) Wuu Rcsourte.
Committee (WRC) U part olill onaoina efforu 10 ensure that the mre's waler resources
continue CO Ien'C &be prae.nc and filture needJ of MiMesowu. II RJftscnLS &he combined
cff....of tile WRC and WRC r..hnical Commiucc. The '-IY could 110I hive been
p~ without lIIe valuable input provided by the MinneIoIl Extinsicn Service, UrUvcrsiry
ofMinnuotaCenter of ApicullUtlllmpecti on Water Quality, US Depuunent of Apicult~
Soil Conservllion Scrvtcc. MinJ!C19llPlantFood and ChcmicaIJ Association. and oilier
orpailMiMJand individLLllJ who puUcipatell in public meetin.s and povilScd commenL$.

Special ttwlks is exlendecl to the EQB MviJCI')' Commit&ee on Ground WI1U ProteCtion for
their review and evaluation of &be policy din:coona (or the llrltel)' and of die options the Slate

should pursue in Iddressin, conwninalion wocilled with the use ofpesticidea and nutrients.
Their insiah(J and unaniJrlOllJ~me..tic;>ns have ,uided the development of lfUs
proposed '''''IY and II<lCn~ ll<oIlglIooI tile documCllt.
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Protecting Minnesota's Waters:
A Strategy for the Wise Use of Pesticides
and Nutrients

EXECUTIVE SUMMARY

Pescicides and nutri.encs are widely used lhroughout society for the control of plant and animal
pests and promocion ofbealthlyvegewive arowth. 1'be benefits of Iheir use are evident in
agricultural producnon,landscape management. noxious weed coorrol and health proteetion.
These same substances, however, have the potential to conwnilwe water resources if Ihey are
Dot managed wisely.

Contarnlnatioo of lIW"face and ground watm resulting from the use of pesticides and nutrients
bas been observed Jhrougbous me UDired Swes1M in Minneso«a. Sources of contamination
include spills and !eas, mishandling during applicacion, improper disposal, and use in
vulnerable areas. Once contaminated. waters can be diffICult and costly to cleanup, l'Ilaking
prevention ofconramination the most prudent course of action.

Minnesota bas a strong history of environmental proteecion, and bas many authorities and
programs which serve to prevent conwnination ofour water resources. These include the
pesticide control, safe drinking water, and water pollution control laws and programs. These
authorities provide the framework for Ihe state's effortS to address pesticide and nutrient
contamination.

As pan of its continuing efforts to evaluate state water resoln'Ccs problems and develop
policies for dealing with those problems, the Environmental Quality Board (EQB) has
prepared a strategy outlining the actions which should be taken to protect water resources
from pesticide and nutrient contamination. The ultimate goal of the strategy is to safeguard
the health of Minnesotans while ensuring that economic development and environmental
protection objectives are met.

Policy Directions

The policy directions were developed to define the course of action to be talcen to achieve the
strategy goals. These policies c.a11 for an integrated approach, recogr.mng that education,
research, monitoring, incentives, regulation and coordination are all necessary, and for
reliance on existing authorities and programs. They further emphasize the role of individual
behavior and actions in resource protection and the need to focus on overall resource
sustainability. Finally, they establish prevention of contamination as the cornerstone of the
state's efforts, and nondegradation as the long-term goal toward which program, research and
other efforts would be geared.

Initiatives

Specific methods and approaches to be taken to promote the wise use of pesticides and
nutrients and protect water resources have been structured around three initiatives.
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''4!o1'JNJJllJ...tIfwuIG.~••1IIl.,.•• WIse IDe ofpc_ides aad nume:ots can beSl be
ICltieved byeuuriD. tIIa& iDdividulis are pIOYided wiIb !he QllC\tssary edIJc~ and
iDfcnwioa 10 male iDConned maaaeemeac deciIioDIlDd lO u:DdcnWld !be conJeqlJtnces 01
~~emeDL Spcci& ~eadIIions include: I. eaab'j,trin. a WIUJ' raourteS
educ:aaon adviDy commiace to coordUwe Ihe deveJopmc:ot IDddiwminarion 01
edu<arionaI materials; 2.1mproYiJl11IId .~pllldiDl public iIlI_... and edllCllion .lfons
and oraininl pro......; 3. eapllldiDl1lIe ... 01de_ pIOjeeos: and. 4. developinl
fmancial inccnlives•

• ,,,,,,,, , ..,...110••114'11Im" Addjriooal eft'aru ft aoeded lD imP"Ove our kpowledle
01pesticide and olllria"con_lion pIOblems.lI"veolion ....- and aI..",.p~
manIIemeDtllPP"*~and. dw:refore, ourabilily ID IftvemeonCllDinalion and advise
indivWuW on wise mana.....nL El/oru '.'01111...._ icelude: I.dev.lopinl and
impkmenlin. acoordina&td monitorin. plan ., beUcr charac:Urize contamination proble~

2.•S1llbWhin,1n inlm.....yand ocademi, technical commiaee 10 ide.liIy lC!<aIth ne<ds.
eumine pl1Cdces and di!Jeminale raearch resul..; 3. incrtasiD,.lloru 10 idenlily best
manIIement practices: and. 4. continuin, researtb errDlU.

"",tIII" ,..".,..If,u!llto11d/'rfl. ~tin. IUlhorities and proanms directly or
i.ndinclly influence the u.se olpe.sticides and nUDienlJan41be prevention ex' mldlltion 01
impacLt on wa1Cf resources. Wise use and preventioa o(cootatninll:ion can be fostered
I!lrollih be... coordinadon.lIlPlicalion and modificadon 0/_ .//ons. Specific
recommendations iJ¥:lude: l.ldoptinl a nondeJlldatian JOIl and numerical limits and
faccorinl these into existing programs; 2. expandin, drlnt!ng wattrproteetion effons.
including enforcement of Ihe wiler w~!J consll'\lcrion code: 3. deveJoping. Slate pesticide
management p.lan 10 IUide prevention effolU and delineate ICtions to be taken when
contamination occursj 4. intepatin. pest and nuJrient management into existing ettoN.
inc:Judin,lovemment uses ofpesticides and numenlS; and. S. enhancing conb'Ol efforts in
such areas u the application orfertilizers through irrigation systems and the disposal of
wastes.

Funding

Expanding our efforu to prevent coruamination of water resources and promote the wise use
ofpesticides and nulrients nquiru incrused resources and stable funding_ Enforcement
efforts related 10 the statt Pe.sdc~de Control Law are cwrenlly supponed by fees. and should
continue lO be 10 JUpponed.

Funding (or ovenll. nonreplatory etroru ,~h .. educalipn. raeareh and monitoring should
be bl"Old based. since aU uim o(WIIu..peszi~~ and nuaienu: benefiL Oeneral Cund dollars
derived from income and ~e. ~St inclu~. sales taxes on pesticides and nuaient!. should
be llsed lor IIleIe ...pose~ MooeYiIrom dedicated funds should also be ....lIed.

rmall)'. methods of funding cleanup and pesticide and con~u disposal should be developed.
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Preamble

Preamble

Warer resoun:es are precious and vilal co Minnesota', high quality of life and sense of place
or identity. The name MiMe90C3 evokes images of abundant sm:ams and lakes and the host
of recreational and aesthetic opptl!InUDities they provide. These surface Waler resources are
in1egrally entwined with our abundant ground water resc>u:rces, which provide drinking water
10 three quarters of MiMe$ota's citizens and inflow to our meams and lakes. Together, our
surface and ground WalerS supply IlS with the water for drinking, swimming, fIShing, farming,
boating, and industrial processing that we have come co expect.

To fulfill our needs and elt~Wioos, our walen must be of high quality. One d1reat to this
quality comes from me widespread me of pesticides and nutrients. Contamiruuion with
pesticides and nutrients can impair the uses of ow waters and render them unsafe for human
consumpcioo. Concamination CaD also lead CO such problems as habitat destnlction,
overtm'ichmenrof1a.ke3. and fish kills.~ oonwninaled, w8te,rs can be difficult and costly
to clean up, requiring IiOOg-term commitments of resources and disrupting both the
environment and human lives.

MiMesotans, however, have come to rely upon these same pesticides and nutrients to
maintain agriculture, to control nuisance and health-threatening pests, and to control weeds
and promote growth of landscape vegetation. Agriculture and related industries, together
with the rural communities which they support, are also key to the state's economic vitality,
qualify of life and sense ofplace. Any efforts to influence the use ofpesticides or nutrients
must b¢ compatible with the well·being of the state's agricultwe.

The state has an obligation to ensure that Minnesota's waters are adequate for the economic
well·being of future generations, and that they continue to provide for the high quality of life
we have come to expect. The state recognizes that its ability to act is greatly influenced by
federal actions, including federal farm policies and programs and environmental protection
action or inaction. However, we can not afford to rely totally on federal actions, and must
reserve the right to both act in the face of federal inaction and be more stringent in our actions
when necessary for the good of the state.

MiMesotans have a rigbt to clean. safe water. They also have the responsibility to conduct
their activities in a manner that will prevent contamination of water resources. Preserving our
quality of life and water resources is the responsibility of all Minnesotans.

The purpose of this document is to set forth a course of action for preventing contamination of
water reso~es due to the use of pesticides and nutrients which will preserve and enhance
both our waters and our economy.
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Introduction

Pesticides and nunnrs are used \\'Ukl)' in today'l society. They are used on cropland and
rangeland. OIl resick:ntiat lawns, golfcourses and pm'b, 00 highway and utility rights-of.way.
and OilD~ tmd prden.s. To a luIe elleN, we have come to rely on pesticides and
nutrients \0 maintain our q;ricWture as alWijor cconomic factor, to control nuisance and
bealth-dtreatening pesu -organimas. to control noxious weeds, and for cosmetic control of
weeds and srowth of landsCapmg VCsellDon.

Nadonally, it is estimlued &hal we are using UIree times mom~s today Iben we did in
1964, wi1h agricultural uses accounting (Of 79 percent of aU uses. ]be Minnesota Crop and
Uvestoek Reponing Service conducted surveys of pesticide use in MinneSOIl from 1969 to
1984. These surveys, which did not cover non-farm uses, showed that in 1960. about 72
percent of the com acreage harvested was treBled fOf weed control, while in 1984, about 97
percent was trea&ed. 1"bey funher estimated that pesticides were applied at least once to over
16 million acres of cropland. .

Urban and other non-farm uses ofpesDcides are not well documenled. Resources far the
Future, I Washington D.C.-based research group. developed estimates of pesticides use
nationwide for agricultural and selected nonagricultural uses, specifically urban applicators
and nurseries. They estimated tIw 40-45 million pounds ofpesticides were applied in
MiMesoll. Applications to field com and soybeans dominate the national totals.

Minnesota fertilizer use has likewise increased, according to information compiled by the
MiMesota Department of Agriculture from sales records. Nitrogen fertilizer use increased
from approximately 50,000 tons in 1960 to 850,000 tons in 1985. This increase can be
attributed in smaJl part to a 13 percent increase in cropland over the same period, as well as lD

emphasis on higher yielding, and, therefore, more nutrient-demanding, crop varieties.

The Problem

While the societal benefits of pesticide and nutrient use are many, some of these same
chemicals are now being detected in surface and ground waters, posing a potential threat to
the use and health ofoW' water resources. Pesticides vary considerably in their toxic effects
on humans and other non-wget organisms, and have the potential to cause chrooic health
effects including cancer and birth defccts. Some can cause these effects when levels in
drinking water are in the parts per bUlion mage. Phosp.OOms can Jead 10 increased algal
populations and weed growth in surface wa1erS, and nitrate in drinking water can cause
methemoglobinemia or "blue baby syndrome" in infants, and may be associated with other
human and livestock health effects. Further chronic health effects and effects of mixtures of
substances are still to be ascertained.

Water resources can become conwninaled at any point in the life cycle of a pesticide,
including manufacturing, distribution, storage, use and disposal. Conwnination can result
from spills and leaks at manufacturing or bulk storage and handling facilities, from
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_Idurinl app_.... 1lld /rom improp:r disposal <1_ podutu and _

CDlllIincn. '

C~may abo raul'lro peslicide ..... Spec:ilio: propc:nie. 01. pelli<ide,.,..dler wilb lIle sp«il\c cllanoctaislic _ili!y oldie silO. which il ia 1lICd,
dett:rlllioe bow casiJy i' ... be InIIIplJrlIed ID pouod ....... For "'010 peslicides and si,", the
polOnlial is quilOlow, while I..olben i'isquilO hiIJl. III addilioa, pCIIitide.can be
lrIOIpoItCd by _lWlOtr illlD ....... and JaI;eo,IIId inID powxl WIrer lbroulh sinkholeo
lIIdim_lyabandooed .. _ wello.

Swl8ce«pound wlcuconraminalioa can likewise result from &he ueofnuaienu. including
letliJiwo and animal 10...... III additiOllID silO vuinenbililY•..mee runotr onnsport IIld
owr fitton wociawt wi1b pcsIicide c:ocCltninaUon. Ute time and nit ofapplication are
prot8bly tbt most imponant detaminants. Studies in Minnesota by dle Minnesota Pollution
Conuol Agerx:y and Univc:njry of Minnesoca·bave clearly showu thai nitt'a1e losses increase
as fenil~ application fileS exceed me amoUDt lbaE lhe crop can use.

The extent of pesticide and fc:rtilizer conwnination of-surface and pound Walers in lIle nation
Uld stale is DOt weU dermed. Prior 10 the tale 1910'., it was aenc.raUy believed lhallf'Ound
wilen were proItCCtd &om pesticide conwnwtiOn. CoruequeDtly, pesticide monitoring was
minimal. and was focused on surface WIler and urban drintinl WIla' supplies.,
Pesticide mmhoring capabilities and efforu have increased in recent years. but have focused
on a limited number of pesticides in specific .eograpt)ic arta1. 1bc U.S.Environmentai
Prottctioo Alene)' reponed that by 1986, 19 different pesticides bad bee~ detected in ground
water in 2A stIleS, with the contamination most probibl)' resultina from agricu1lWa1
application rather &han spillJ or other handlinl problems. Included in the 24 are MinnesOta.
Iowa and Wisconsin.

Between Jul)' 1985 and June 19811cooperalive Minnesota Depanmen( o( Health (MDH) and
Department o( Agricuhwe (MDA) surve)' was conducted in ID effCl'\ 10 develop baseline
information on the extent o(agricultural pesticide contamination.in the state's ground waler.
Ova 7()()weUs were ltSted. includina: obser'\lllion wells loca\Cd near farm fields and public
and priVIle drinkinl waIa' weUs. Wells were aeneral.ly ChOseD Ut places where lexa!
hydroaco1oIY made the pound Wlter e.specially susceptible to contamination.

Pc.slicidel'tfc:re deceaed in 39 ptltent ol&he wells It.Ued. aenenl1y at levels be10w cWTent
aUidclines (or drinkina water. Lon,·u:nn he&11h implication o( inaudn. low levels o(
pesticides are not known. Sixteen drinkin& waler weUs, however, did have pesticide levels
hilber lbIIllbe limill ' ......dy recommended by the Depanmenlollleallb.

Pesticides were most commonly round in weUs in parts of the state considered to be
hydrogeologically vulnerable &0 contamination; These were wells completed in 1) the karst
fonnations in southeastern Minnesota; 2) the shallow, outwash sand IIId pavel aquifers in
central Minnesota: and. 3) the 1haJ1ow. alluvial sand and arave1aquifen in southwcst.em
MiMesoIL These d(ons provide I -snap shot-· o(our pesticides in around waler situation,
and must be expanded and combined with!W'face water efforu 10 provide a fuU picNte of the
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implC1.1 00 Minnesota'lI war.en. In addition.1IB'bM and other DOn-farm use areas must be
eva.luaIed.

Nianue conramirwiOD bas abo been 00suvt'4 In the above survey, MOH and MDA found
that 42 percent of 199 private drinking water wells and 7.1 percent of 395 public water supply
'ileUs had nitrate oonmnmtiom in aeess of drinking Walt:t standards (IOppm). Data from
Winona and Olmsted counties indicate dlat Iilirate coownination is increasing in deeper
aquifen.

Ninte contamination is not new &0 Minneso&a.lmd was obsmed in an investigation of water
supplies which were reported &0 be, or suspected ofbeing, involved in CUe3 of
me1bcmoJlobinemia in the late 1940's. The investigation followed indications that the
coodidoo was widespread in certain rural paN of &he United St.ates. None of the wells
invcstialUed had nitrate concentrations below the cwrent drinking wlUer standard, and none of
the wells was both constructed and located satisfac&Orily, as judged by MiMesota Health
Depenment standards. Problems included locating too close 10 barnyards and cesspools. A
comparison ofmralschool 'ileUs and similarlyc~ nearby farm 'ileUs indicated that
nitrate content of school 'lieU Walt:t was less than that of farm 'ileUs, further highlighting the
importanCe of location. AUhiuame time, 3.1 percent of the 514 municipal supplies in the
state were found to contain IOppm or more of ninte.

The Minnesota Pollution Control Agency, using data collected primarily by the PeA and U.S.
Geological Survey between 1978 and 1986, compared gr9und water quality in surficial sand
aquifers in limited, moderate and intense agricultural counties. Analysis showed elevated
levels of nitrate in the moderate and intense agricultural areas, as compared to the limited
agricultural areas.

Additional studies by the USGS have also explored influences of land use practices on ground
water quality in surficial sand aquifers in several Minnesota counties. In one study, they
found that 1. nitrite plus nitrate nitrogen levels had increased in local agricultural areas when
comparing 1978 and 1979 data with that from the mid 10 late 1960's; 2. higb concentrations
of agriCUltural chemicals were found following major recharge events; and 3. concentrations
of nitrite plus nitrate nitrogen increased significantly downgradiem from major agriculture
and irrigation areas. In other studies, USGS found concentrations of nitrate to be higher in
irrigaled and residential areas as compared to non-irrigated cultivated and undeveloped areas.

Surface water impacts have alw been noted by the PCA. 'Through their routine monitoring
program, PeA" DOted~I OOI'IUnt:rations of nitrate and suspended solids over the
past twelve yean, particularly in~ of intensive lUld extensive agricultural activity and
urban development In addition, based on monitored and evaluated da&a. nutients were found
to be the only pollutants causing nonsupport of designated uses of Minnesota's lakes.

The Programs

Recognition of the importance of environmental protection to our economic and physical weU
being has been an ,evolytionary process. As the demands we placed on the environment
increased through increased population and increased use of the land and its natural resources,
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we came to rallzc tbal the boGDly of the laad wu DOlIimide& We could DO loncer QKlVe ClO (
to. Dew !pOl wbeD rbe trara"S or 1aDdI became despoiled witb oar wanes. because Ibe DCW
_ ..... Iiludy _upied. W...... (art<d III 1oc.1be__aces 01"'" impaclS'" Ihe

euviromnent and devilc WI)'S to miJ:limize Ihose impleD.

This evolUlionuy _ .... 1IInI>lnd by III incmIIod IllldenlllldiJl, 0I1he ma.....de 01
our impacrs. Inc:reued effcm 10 Inonhor our enviroruneDl cooliDue co i..Daeasc our
tnowiedl. oIlhe ...... 01 ourimpactJ. _meotofwl\'li<lllOChnique.s has enabled us
10 de.... COOllminanlS dlat we pn:Yiously had Illoqht ..... beio, kept ou' 0I1be
mvin:fuDeIL. IDcJeued researcb in toI.k:01oJy and eaviroamCllw be.llb hal led ID I bener
lIIIders!aodioIof.... liob be__lilt we .... drink aod _1IId "'" health. FlJIa1Iy, we
bave pined I bean uncknrandlna of Ihe inlCmlalioasbip oforpni.smJ wi1hin I communiI)'
and how impacts OD one member can impICIlhe wbole.

Swe and feder3J laws and propn.s have deve1ope4 and erpanded alon, with our
idcnlifica1ion and underswu1inJ ofconwninalioo pob1ems. 1'bty began as effoN to address
overa1J nuisance and sanitation. and have evolved to fonn dI:e besiJ of OW' ettoRS to ensure
that our waters are suitabJe for aquatic habitat. JUnllioa. aDd consumption. These current
programs provide an exuUent framcwcn for increased etrCl'lS to proleCt Wlter resources
from contamination caused by the use of pesticides and nuaiena. Our effoN to address these
impacrs have evolved along with our overall water resource prvttCtion etrons.

Federal Efforts

8

Federal elfON to Iddtts.ll wlter resoun:e conwninltion issues be,an primarily in the early
1970's. This period saw &he passage ofchru mljor pieces of legislation that form the basis
for our effons 10 prolecl water resources from pesticide and nuaient imPICLS: the Federal
Water PoUution Conaol Act (Oean Water Acr),lhe Safe Drintina: Wlter Act, and the
amendments 10 the Federal Insecticide, Funriclde, and Rodenticide Act (FIFRA). Solid and
hazardous waste efforu were also advanced by the end of the decade with passaie of me
Resource Conservltion and Recovery Act coveringlhe rrackina ofhazardow wasteS from
cradle to pave and soUd waste disposal requirementS, and the Comprehensive Environmental
Response. Compensation and Liabilicy Atl (Superfund) dealln, with releases of hazardous
wastes.

1be primary agent)' for pesticide management and teguJation of wlter quaUry impacLS of
puticidOJ and nurrienrs It me fedenllevel is the US Environmental Protection Agency
(EPA). P"lii:ick. ire re,uIated by EPA lhtou,h the Fe4uallnseeticid., Fun,icid, and
Rodenticide Act (FlFRA). Fost .nacled In 194710 prinwily deal with Issues o( In.." ....
commerce. it was amended in 1972 to include issue.s related to potentiAl chronic health
effccrs, IdverseecoloJical effecrs and environmental flit. More reanlly, EPA has begun 10
address &round Wlter concerns and to evalulUC the potential ofpesticides to leach.

The ICI covers classification. teJiSU'ltion. sale. use and disposal ofpesdcidcs, and provides
that pesticide.s mw& be registered and must have libels deWUnJ how the produci may be
used. It also establishes cenif1cation requiremenu for persons desiring 10 use pesticides.
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Through F'IFR.A. EPA a:nm evl1uate pesticides to detam.i.ne if benefits of use outweigb risks.
Many pesticides in ue today, bowever, were in me prior to £be current f1FRA requirements.
These must be reevl1wued to determineDOC~ restrictions. The proc:ess is slow, bowever,
and products may continue to be IJ!ed during this reevaluation.

Pesticides and nutrients me abo regulated by EPA duough the Safe Drinking Warer Act,
which provides farre~ ofpublic drinking water supplies md requires monitoring of
diose supplies to ensure tompUmcc. The act wu passed in 1974, to replace aprevious
propam governing~ far water me in mterstate commerce. Surveys in the early
1970's IwI mOWD thtU· many watersupplies were DOl meeting these standard3.

Through the safe Drinking Water Act. EPA liIet! drinting water standards md requires
specific lreatment IeiClmoIoJies. Cun'tmdy, there are JW1dards far only six pesticides;
however. 1986am~ 1lO the i&l require the regulation of m increased number of
parameters by 1989, includinS over 1Dpesticides. 1'be lIDendments funher call for
development of wellhead protection areas around weUs in pub~ drinking water systems.

Regulation is also affan1ed through the Clean Water Act., which covers sucb areas as water
quality standards, feedlot regulation and the control ofpoint and nonpoint SOl.l1'Ces of
pollution, such as agricultumJ runoff. While amended in 1977 to cover nonpoint source
pollution control and the development ofstnUegies for ground water protection, the main
emphasis was on surface water and control of point sources ofpollution through pennit and
grant programs.

Progress toward the act's goal of restoring and maintaining the chemical. physical and
biological integrity of the nation's waters has been significant In Minnesota, control of point
source discharges has led to major water quality improvements in streams and lakes.
Howe"er. there is I growing recognition that further improvements and attaiMlent of the
goals will require control of nonpoint sources. Amendments to the act in 1987 call for the
development of nonpoint source management programs to address surface and ground wa~r.

EPA efforts to address issues of pesticide and nutrient contamination have also extended to
development of strategy and guidance documents. These have included: 1. "Protecting
Ground Watu: Pestkides and AgrlcullUnll Practices", which presents an evaluation of
impactS of various agronomic. irrigation and pesticide application practices; and. 2.
•Agricultural Chemicals in Ground Water: Proposed Pesticide Strategy", which presents
EPA's approach for addressing the pesticides in pound water concern. EPA intends to
develop a proposed approach for addressing fenilizer and ground water concerns in the near
future.

The US Department of Agriculture is also involved in peBWe.oo nutrient management, and
offers educational programs and fmtmcial and teChnical assisumce for nonpoint source
pollution control PIW environmental prJieCDon effons within USDA have emphasized
erosion control and soil conservation. However, water quality has been recognized as a
priority issue and is becoming an integrnt part of ongoing efforts.

USDA research efforts, and cooperative efforts with state extension services and universities.
provide on-site evaluation of management practices, the results of which are conveyed
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dIrollab publicalioas and lield claY!. W.... qaolily ioabo_,.... iDJelP'a!lD ob....
etraru. SD e:UcasiOD JerYiceI are alto ilLSlrumentai in developinl materials (ar use in
pesticide applicaror D'lining IeSsioas.

Slate Elrons

EDviroomClual procccIioo isaloaa-staDdiDa U'ldidoa in MinDeIota. 'Ibt swe's firslllw to
pnlvcnt poUuciCll or riven IDd oilier tDUn:e.s 11wa. supply wu enact.ed ill 188'. and the
finllaw toRCplire cl:i.scbaraen toobWD pc:nnits wueucled ba 194'. 1'beseefforu. whicb
focwed ClD.uface wlletl iDd point JDUrCeS ofpolhnioD, were auameated over Itle rein u
new information OD 1brulI aD our wau::r resourtU betame evideaL

Recognition ofproblem. and pocendll impICLI!lll led to awion of the Pollution Control
Alene)' in 1967.JlUSISe ollhe waterwcUecmtrUCtion c:oatraelOr licensing law in 1971.
passage of the pesticide tonaoltaw in 1976. and passage of the sate drinking water act in
19n. to name bUll few. We now have laws. programs. roles or guidelines that cover many
or the threats to OlD' waters.

1bue are (our principal aaencies in tbc stale involved in proteetinJ our wate:n from pesticide
and nuaienlCoollllllinalion: Ihc Deporui,tn~ ofApicw.... (MOA), Healob (MOH), and
Natural Resources (DNR), and the PoUution Control Aleney (PCA). These agencie.s are
responsible (or implementing state legislation and also lake an active role in the
implemenlation and enforcement of fedmlliegislation.

MDA is the Itad aaency Ie. regulatioo orpesticides in Minnesota. It bas autbority through
del.g,tion from EPA Wl<!erFll'RA and lhrough lilt ..... P..tieide ConlrOl Law. MDA is
responsible for Ihc ..gulation or Ihc disliibutiOO,lISe, 'IDr8It, handlinl and disposal of
pesticidea. rinsales and containers. 11. administers the state's certification. licensing and
uainina programs and has the ,u~rily 10 dcny.tancel ew rcslrict the use o(producLS,

Amendments 10 the state Pesticide ConlrOl Law in 1987 significandy enhanced MDA's
enfon:ement abilities and expanded its ground water prOleCDOR responsibilities. The
amendmcuu further established' pestiCide regulatory accOWIt and imposed fee increases to
enswe Ihat funding for administnltion and ent'ortCment of the law was adequate. The law
prohibits pesticide use &hat will cause unreasonable adverse impacts on the eavironmenL

ONR becomes involved when Pesticide.s are ip'p1ied 10 public wa\tl'S. ONR maintains a list
ofaqualk: herbi<iae.incl oIgicid•• dlatU IPpiov..of, and issues permi~ for Ill' use of
pesti<:ides in pUblic wi_ MbA jmMdts ftnartciaJ support to DNR for its enfon:ement
efforts. and DNR a5sls~ MDA with tiaWni and u:stirij otaqUatic pesticide applicators.
DNR is also responslbi~ t«lhe"statt's e!fortS'to control the proUi'eration ofpurple Ioosesaife.

MDA also has authority to regulate the registration, storale and handling of fertilizers. This
includes the requiremenlwt conunerciaJ applicators maintain records ofamounts applied.
No agency has authority over the rate ofapplication of fertilizers. Application rates for
animal wastes are only regulated in connection with PeA fudIol permits. Manure
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managemeru plans ate required wi1b rbese pemW.s. and must provide for ihe application of
manure a& agronomic rates.

MOM bas authority under the fette:mJ and swe mfe drinking water acts 10 regula1e public
drinking water supplies for pnmctiOD of public bealth. 'I'his includes adoption of drinking
water slandards and protection relative to pesticide and numen! contamination. MOM also is
responsible for enforcement of the $We's wtief well CODSlnlctiOO and abandonment code and
develops health advisories fot conwniMms in sitwuions where no standards exist.

PeA's authorities derive through the fedenll Clean Water Act and state statutes, and cover
broad overall regulation of surface and groond warer quality. Its authorities include
clus.ifying waters and setting standards for all pnmetm, and extend 10 regulation of
discharges from municipal and industrial facilities. feedlots, disposal and management of
solid and hazardous wastes, storage facilities and nonpoint source pollution control.

Current PeA roles regarding ground water !tress noodegmdation, or prevention of
conwnination. The rule allo'm fOf such activities as the use of septic systems and
agricultural chemicals and fertilizers, provided that such use does not pose a significant
pollution problem.

PeA is also responsible for preparing the state's ground water protection strategy and
nonpoint source management plan. They administer the state's Clean Water Partnership
program which, together with the cost-share programs oethe Board of Water and Soil
Resources, provide funding to address nonpoint source problems.

Relationship of Strategy to Other Efforts

This strategy and its policies and recommendations are directed toward the wise use of
pesticides and nutrients. While necessary, these policies and recommendations are not
adequate in and of themselves to ensure that oW' water resources are protected. They must be
coupled with other state, federal and local efforts to control sources of water pollution. These
include efforts related to septic systems, municipal and industri.al discharges, waste disposal.
and even air emissions that lead to deposition ofpollut.ants on our land and in oW' waters.
These other efforts must be continued and enhanced as well.

The strategy builds upon past state water planning efforts, including EQB's "Protecting
Minnesota's Waters: An Agenda for Action in the 1987-1989 Biennium". It is part ofEQB 's
continuing efforts to evaluate state water resources problems and develop policies for dealing
with those problems.

The strategy was developed in conjunction with development of the state's "Ground Water
Proteetion Strategy" and "Nonpoint Source Pollution Management Program" and is intended
to expand upon the recommendations of 'hose efforts in the area of pesticide and nutrient use.
The state's strategies and water resources programs and efforts will continue 10 be reevaluated
through the interagency and citizen forum provided by the EQB in order to ensure that they
continue to address Minnesota's current and future needs.
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Goal of the Strategy
To safeguard public bealth and prot.cCl WIler resources from pesdcide and nutrieru
contamination, wbile maintainina I stroog economy.

PoUey Directions

In considering bow to address problems associated with the conwnination of MiMCSOla'S

water resources due to Ihe use of pesticides and nuaieots, the Environmental Quality Board
Water Resources Commia.ee proposes Dine basic policies. 'I'bcse policies define the course of
action to be taka110 achieve the ovezal1 goo of proteCting MinDesOCa's water resources from
pesticide and nutrients contamination. These policies build upao the framework established
in the Minncsoca Ground Water Procection Strategy.

1. ..til lnl'lrtIt,d opprood. lIIuII b, pllnll,d. No single effort f!l initiative can be expected to

alone achieve the desired results. Education, research, moniloring, incentives, regulation
and coordination are aU vital parts.

2. IndlvidUtlI b'Mvlor Dnd Dcllonl "'",, be ",fJdl/ltd. ChangiDg the ways in which pests and
nutrients are managed requires changing individual behavior and actions. These
modifications in cum require that individuals have the necessary infonnation 10 make wise
management decisions. Individuals must be better educated in the consequences of use
and misuse of pesticides and nutrients, and alternatives to existing approaches. In
addition, motivations and incentives should be provided as a means for changing behavior
and actions and encouraging the use of best management practices.

3. und st,wordfhip and resollrces filStalnDbility milsl be ,mphDsi1.ed. Pest control and
nutrient management decisions can have an influence on walei' resources that extends
beyond the geographical and temporal framework in which the decisions are made. The
citizens of Minnesota have a responsibility to be good custodians of the state's water
resources and to ensure that actions taken today do not jeopardize the health and welfare
of future Minnesotans. Education and policy efforts should, therefore, stress an overall
land stewardship ethic, and emphasize resource sustainability and long-term profitability.
Research efforts should emphasize alternative pest control strategies and optimizing
pesticide and nutrient use.

4. Prevention mUfl be Ihe cornerstone. The cleanup of water coowninated by pesticides and
nutrients can be costly and technicaUy complCJl, and with respect to widespread
contamination ofground water, may be economically and cechnologicaUy infeasible. In
addition, provision of alternative water supplies or treatment, where cleanup is not
feasible, is also costly and may be impractical where contamination is widespread.
Consequently, contamination of water leSOurces by pesticides and nutrients must be
prevented to the maximum extent possible.

S. Nondegradotion musl be the goal. Nondegradation, meaning prevention of further
contamination, must be the policy goal of the state in dealing with potential sources of
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c;:oocaruiaaDcn This meam d'Ial iml*tI sbouId be prcYC'Dted to the muimwn e;t~N

practicable evea ill siawioas wbc:re wa&cn have already bceta im'*te:d by bwnan
ICtiviI:ies. AU propams. JaC8ltIlIftd ocbr:I' etrans mlPt be aeam1 coward aaainment of
l!lispi. 1bis W11<a11O dlo dovdopllCll' ollie...aod _ pratlices, lakin,lIS e.",
closeroo dlo lIOlIdepodalioa pi. We sbouJd lie OlriYill,IO I:up dle peslidde. and
auaious we nse 011 tIrIec and CUI DC our Wilen.

Synlberic pesticides are DOll naanDy oc:curriD. coostiIuent in walen. In addiaon. while
DitrMes are Cowwl. nannlly ill WIlen, eleva levels can be iDduc:ed by buman activiaes.
nc paelK:e ofpesDcida iD ut'Ice or pound waun or ofnitraIU beyoad oalU1al
bol:I:pound " ..Is is COIlJidcl<d 10 llI.otowered .. "'paded dle quell\}' of ""'" wale".

6. 1H,,1I44JI4. _lUI'" IIfII '"'" 1IltlM. ODe tome poeential problems ofenvironmentaJ aDd
beaJth risb. aIkJ lhe dilliculries UtOCaaltd with cleanup. insIances of degradation can not
be disregarded. All instances ofdcpadalion mWI be mel with IpprOpriate actions to

~vent further degrlda1ion. These "lions may include lnvestigltions. evaluations.
education. entOl'tement ICtions.land usc and land manliemenl cl\anles. active cleanup.
andlor environmenIal correction or ruunlion.

7. Actto"J mUJI H "Grid IDtWlrd ,,,~lro,,m,,,",1 Grul If'G/tlI ,roketu",. The particular
actions appropiale in instances ofdepadation must be dcwmined. and priClities Cor
tatinllCtion must be Ulablished. Stale priorities Cor action and the levels oC cleanup
requiftd must be b&sed on lCu1C and 10DI-term or chronic health risks. environmental
proltCtion and maintanence ofother beneficial Wiler resoW'Cc uses. Health and
envuonmenla! proteCtion based numerical limits must servc as the upper limit Cor
ICtivities and as cleanup levels.

8. Ezistin,/rGfntworj; Jhould b, rfIG/nfd. Minnesota has a strong hiSlOty of environmental
proltCtion, and has developed CJ.ceUentllencies and programs to protect our water
resources. Wc mould build upon this existing framework of agencies and p-ograms when
incre:asinS our effmts to proICd WIIC1 resowus from contamination caused by the use of
pesticides and nutrients.

Specific methods and Ippoaches to be liken in ProleCting water rtSOW'Ces from
conwnination by the usc ofpesticides and Duaienu: hive been saue:lUI'ed around three
initiativa:

l To provide the pubUc, decision-makers. regulators and the regulated community with
necessary information. education. and incentives.

D. To enhance the current body ofknowledsc oC pesticide and nutrient contamination
problems. prevention practices and a1ternativc management approaches.

m. To enhance preventive planning. corrective actions. and regulatory eerON.

(
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Initiative I

To provide die public, decision-makers, regulators Ind the regulated
community withn~r1 information, education and incentives.

The USEPA bas sugeSied in its 1988 report entitled "ProIecDnJ Ground Water: Pesticides
and Apitultural~... that pound water eM be protected from pesticide contamination
Ihrough measures aimed at: 1. preventins spills or eliminatiDS pathways of contaminant entry
into ground WIUeI'; 2. IIlvoidins applicatioo when conditions are most likely to promote
leaching; 3. usinJ products wim less potential k> leach; md 4. reducing the quantities of
pesticides used. Measures include careful timing of application relative k> climate, crop

· economic thresholds and pest cycles; crop rotation; proper maintenance and calibration of
· application eqllipment; and mechanical cultivation. These sorts of measures, and corollary
·measures for addressing surface water and nutriem conta.rniJwion issues, to a large extent rely
upon volunWy actions of individuals.

Wise, responsible and reduced usage of pesticides and supplemental nutrients can best be
achieved by ensuring that individuals are provided with die necessary education and
infonnation to make infonned management decisions and to undersUlnd the consequences of
mismanagemenL OveralJ environmental and stewardship education and infonnation is
necessary, as well as specific eCforts geared toward pest control and nutrient managemenL In
addition, incentives can be a useful tool to promote and reinfc:n:e desired behavioral changes.

Overall Environmental Protection Recommendations

Environmental protection requires voluntary actions by individuals. Such voluntary actions.
however, can only be expected if individuals understand the consequences of their actions and
the importance of environmenraJ protection to the future quality of life and economic vitality
of Minnesota. Efforts to foster environmenraJ awareness and stewardship of the land and
resources will have positive impacts on preventing pesticide and nutrient contamination
problems, as wen as overall environmental benefits.

Support and expansion of the recommendation of the "Minnesota Ground Water Prol.eCtion
Slrategy" and "EQB Task Force on' Environmental Education" dealing with environmental
education will serve to foster this overall awareness.

Recommendations 1. The Legislature should eMCU Statement ofPolicy establishing infonnation and education
as I vital component ofovuall environmental protection, and commit funding to

environmental stewardship and ground water infonnation and education programs.

2. The M.innesola Environmental Education Board (ME.EB) should establish a Water
Resources Education Advisory Committee to coordinate the development and
dissemination ofenvironmental education infonnation. This would include effons related
to ground water, pesticides, nutrients and overall environmental stewardship. The
committee should be broadly based and should provide for input from state agencies,
MnExt, the University of Minnesota and other educational institutions, and private and
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pub6c: spccial.i.Rs in educaboD. iDfcmarioDand te:ctmicaJ fields. '1bec:anmittcc',
"'livili.. mould be coordinat<4willl_ ofll1e Eovimameolll QualilY lloatd (EQB).
DI sI10uId be pcr!OIlOed""'.i...."W!l EQB priorili...... policies.

Specific wb sJlouId iDclude: a) ida"ifyilll infonnaliooalaoedl, b) occkinl way. ID obuill
wonnatioa, c) auurin& Nt CDvirclunentaln~ahhaspectS 01 pest and Quuitnt
IIWIIFmeDlft iII~Jra1ediDeo edlEazionai proarams. d) eDSwl MleSWCb is
facaed inlO educaDonallDl1Crials qWc:t1y, and e) ftlCOrDtIlendinl deletion ofobsolete
DlIraiaJs.

3. The Wiler Resources Educalioo Advisory Commillte sllouid develop ..d disseminate
cu:rric:u.lum lind ia·Krvice cnininl far ttlCbersll bo&h me pimaty aDd secondary
educaIioa Ie",L

4, Education/lrlinins: sessions sbouId bec:onducted fOl aU aaenciel' tuffs on overall state and
(eden! poUution COD~ reJU1atioas. 'these should be offered on a regular basis as pan of
1be stile', D'ainilla effau, and should be pan ollhe oricnUlDon program for new
employees, Department of Employee Relations should wcxk with app-opriate state
qenc:ies 10 prepare thes:c sessions.

"

Pesticide and Nutrient Management Recommendations

Issue Impro." OUlXptJU publlt tdllclJlioPllll.lUlln/ormadonaJ 1'/10"" State agencies
____...:::.;=c: (includinl MDA. PoUution COIIuol Alcncy (!'CAl. and Minncsou Dcpanmcn. of HcoJlh

(MDH), fedensl agencies, local agencies (including COWlties and soil and water conservation (
districu), and the Minnesota Extension ,Service (MnExl) are actively involved in training
effons within lIle Slate. MnExl is the primary so~e of information and training for the
public on pest control and nutrient mana&emenL By buiJdin& upon and coordinating lIle wort:
of these aaencie.s we can improve and focus our effOlU.

Recommendations GIIIIral Pllblk Edllcadoll an4111/oT""'Nm:

Pesticides and Dumerus are widel)' used 1broughoul Minnesota on such areas as (arms, lawns.
lakeshOre property, parks. foreslS. and hi)hwly ri8hlS~f-way. Broed-based general
educational efforu are required in order 10 reach all polCntial users. Educational efforts
should promote ovtllll stewardship; should focus on reducin& and optimizing fertilizer and
pesticide use and on alternatives; and should be updated reluJarl, 10 reOcctthe most rec:cnt
research and practice identification efforu. MDA, MDH and MnE.:u. in cooperation with lhe
MUB Environmental Education Canmiaee, should expand gene:al information and
education ell'oru on fetlilU:er use and pe.sr eonuol. They should:

1. Develop leneW public iIlfonnaDOO/educluon materials on safety precautions, overall
environmenw concerns, integrated pest management, and alternatives (or such uses as
advemsina in fann journals. TV spotS, blUboards and pamphlets in stores.

2. Develop educational and informational materials, to be available (or free at dealerships and

(
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The Sn.tegy • tnir:iative I

s&on:s aDd forr dispJay,1D belp U!mI &mdemand 1Ibd re.mictions and be aware of safety
and environmenral coocem.s aDd precautions.

3. Inc:re.ue aUk oommwUcaDoo efforu by developing oweriaIs to inConn me public of the risk
of ellJ)OS\lle,com~mu IIDd risk Ivoidiw:e t.eebDiqDes.

4. Foster development ofcmme.s and course marerials on pest and nutrient management
through such avenues as UM Continuing Education, Department of Conferences and
Professional Development, and community colleges.

General education should lWo be fostered through continued legislative encouragement for
establishment of the Susta.inlble Agriculture eMir or aS~le Agriculture Center at the
University of MiMCS018, and urging for me integmtion of sustainable agriculaure principles
throughout the univmity system, including MnExt and Experiment Stations.

TiI'I" aroup/lss.,S~Bducal!tm aM InjOTlMtWIIC

Significant IUPOMibility rem wi&h the user ofa pesticide or nutrient in determining when,
where and how to use a particular product, and how and where to dispose of any waste
products and containers. The U.S. Environmental Protection Agency (EPA), in its
"Agricultural Chemicals in Ground Water: Proposed Pesticide Strategy", has suggested that
as more restrictions on use of pesticides are developed relative to hydrogeologic sensitivity,
users will be relied upon to determine when these restrictions apply. Any assistance that can
be provided 10 users in making such decisions should benefit both the individual and the
public 3tlarge. The following efforts should be undertaken in cooperation with the MEEB
Water Resources Education Advisory Committee:

1. Develop OM expaM IJifomuJtioll syslems aM prolP'ams UJ assist pesticide and numenl
users. Efforts should be expanded to ensure that accurate and consistant infonnation is
available at the local level on recommended application rates and possible environmental
impacts. This specifically includes:

a) Implementation of the soil laboratory certification program by MDA;

b) Requiring that infonnation on the harmful results of mismanagement or overuse be
included with all soil test results;

c) Encouraging completion and implementation of a system for providing landowners with
pesticide and nutrient recommendations and information on hydrogeologic sensitivity
through SCS and SWCD offices. SCS is currently developirlg a procedure through
UM that will allow landowners to receive pesticide and nutrient recommendation
through SCS and SWCD offices consistant with those given by MnExL This
procedure should be completed and implemented.

In addition, the procedure should be expanded into an overall information system to provide
landowners with womuWon on hyr'Jogeologic sensitivity. The system would assist
landowners in determining ifparticular future product label restrictions, such as depth to
water, apply to their situation, and in selecting best management practices.

The system should include such information as soils. depth to water, depth to bedrock, and
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""""'"of_Ie aIld wens. II sbouJd be _ 00 ..~ ..._ dala bases.
IDd be c:ompaob1e wiIb WsDn, dlra man.qemcnt symtDI. Methods of iDvo1vinS dealers
IDd privare crpDizaDons ill sueb a Jyswo should also be: oplored. The cffCl't should be
coopcraQ"e and draw 00 PeA tensitiviry WCSIIDCDlJ. UM aD4 MGS bydrogeo"'gic
efl'oru..SCS sysraudcvdqnucnl.aDd ARS modclin,cffaru. SPA should be involved in
JySlCm desiJD CD en.surc overaU compllibiliry with existiDI dala manaaemcna systtms.

Sy.... dove....slIouJd be punucd in priori" ..... ideltilicd duough !he SllIlC ,!""poin,
source polMioo COB1lOl_. pcsQddc mazuaemeotplal. and in conjuncoCII with
dcmonInJioa fInDs or wltft"Jht4t;

2. '11""Jf/1 pro..0d411 ~1Q11.NllMllfI" 1I1dlll. no MioAe:toli Department of Agric:u1~
(MDA) IIld MnE.'1bo1lld PRpanl plOmoliooallllllcrials JIld cooduet plOlJloliooal
carnpaipu to show the importance 01JOiJ ModmaD~ IiCSDI:II and encourage i: IS. routine
pt>Ctice. Campoil'\S sIIouId be cooduetcdio coajuncUoo _ qricullunlfield day• ."d
county Cain and should be m,cled 10 piorily 1ftU, u delitlelled in the pesticide
martI,cmeat plan and nonpoinlSO~ pollution control plan, and to demonstration
projec:l areas. Effon should include providin, iDfonnadoD on Ihc environmental and
economic cosu orhavin, used amounts above recommended levels and providingl.eSu at
reduced rates.

). £xptJM"JI JUn". SW'Veys~n~n ~y MDA and MnElt to determine the levels of
pestpopulations and dissemination of information to that actions 10 canttol pestS are taken
11 appropriate times are integral to an effective inttgraled pest management (IPM)
program. While tt1ese e«ons receiye(l inaeased fundinllhrougb the '88 JegisJativc
session, consistanl5USllincd funding is RqUired. Necessary e(foru should be delinca1td
in the Slate IPM Appr,oach. rec~.mended in In,itiative m. and should be coordinated and
integra~ with etrons of prjvJce peSC.consulWlts.

4. Dtvelop In/otmDt/QMl broc'U~rtJ qll dlSPD1M Gild '''11I411''1. MDA. PeA and Mnbt
should cooperatively develop broc:hW'C$ for the various (DoWner types covering the
rt~tions and procedW'cs which apply 10 pesticide and container stenge, handling and
disposal, and the options users have in coJ1.lplying with those regulations. Emphasis
should beplaced on Iht Mvironmenf41 and economic problems associated willi current
pesticide and container disposal practices, and should include information on stOrage CO
prevent waste genel11ion and CODlamination. disposal p-actices on private land. and triple
rinsin,. Brochures should be ~ade av~bl~ CO pes~cil;Se users at time ofsale and through
MnElc offices. Brochures should ~so be distributed 10 landfill owners 10 increase
awareness or triple rinse and disposal requirements.

S. Dtfllop broc1lur,,/o, homtown"olld ,,'ban "s,'1. MI1EJI. in cooperation with MDA
and DNR. should develop infonnational materials directed specifically at homeowner and

", " ,
urban usm orpesticides and r~ers. Materials should emphasize safety, disposal.
alternatives. and pountiaJ en~entaJ impaeu.. incJ.udinJ ,l,at.e eutrophication.
Mattrills should be made IvaJ.lable 10 municipalities few distribution through water biUs
and olber local mailinls, and 19 state and local agencies.

{,
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6. 0,,,10, WorTMdIJMl fidlfrltdJ GIll GhlmadvlJ MIlJ~bhlJ,multun. MnExt
should develop additional materiIJJ 00 alternatives for~, borne and omer uses
of pesticides. 'These should include organic agriculb1re, pdening and landscape
maintenance, and sustainable~turaI systems. Materials should be~ regularly
based on researcb results.

7. lHvdop a waler qUGIity tlSJIUrMlI1 J118,,,.. Efforts are ClMcmly underway within the
PeA. USDA and MnExt to evaluate or devise ways to evaluate !he water quality impacts
of management practices. The Center for Agricu1n1rnllmpacrs on Wa1f:I Quality should
promote and coonti.nate &hese efforts to finalize and implerDem a water quality assessment
system for evaluating praCDce3. The system should be based on existing models and
sbouW be used by SCS and swen persoMel in developing conservation plans, evaluating
practices, and working with landowners to upgrade conservation plans. Emphasis should
be placed on application in priority areas anddem~ projects. .

Issue Expand and ,nlulllCllTalning prOf'MlJ aM requirements. Training programs are
------- established by MDA. in cooperation with MoE"t, 10 ensure tba1 uSm of pesticides in me state

maintain a suffIcient level ofcompetency and ability to use pesticides properly and safely.
Commercial applicators of pesticides, dealers of bulk and restricted use pesticides and omer
applica10rs of restricted use pesticides are required to attend these training courses, or to
demonstrate competency through examination. 'These training programs offer an important
opportunity to educate users of pesticides on the latest infonnation on risks and environmental
impacts.

In addition, the numerous rules and programs that impact or intluence pest and nutrient
management are contained within different agencies and different divisions within agencies.
In order to serve the public and promote sound management, agencies' staffs must be
informed on overall rules, programs and fmdings.

MDA and MnExt training efforts should be coordinated with the MEEB Water Resources
Education Advisory Committee.

Recommendations 1. Enlumce and expand Iralnin, and certification requirements. MDA, through its ongoing
responsibility, should improve the content requirements of applicator and dealer training
courses. Improvements should be developed in cooperation with MnExt, PeA, MDH and
other appropriate agencies, and should emphasize environmental and health aspects of
pesticide use and alternatives.

Possible improvements to consider should include a) providing for regional differentiation of
training cOlUSes, b) more rigorous testing, c) developing ground water training modules
focusing on vulnerable sites, d) pesticide and fertilizer application through irrigation
systems, and e) increasing emphasis on integrated pest management, disposal and storage.

2. Enhance cooperative 'Workshops. M""JA and MnExt should enhance their cooperative
workshops and training programs for pesticide users and dealers by involving other state,
local and federal agencies and the chemical industry in course design.

3. Conductlnter·agency'Workshops. The MDA and MnExt, in cooperation with other
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'I'I""llriat< "ll"l"ieo. 3/lOuid 'PO-jaUl. aaioicl worts/Iops lIlroulhou.lbe .... OD pest
aod QuDient m.IMaementlD eD.NI'C dw staff from an relevant aacncit:s are providing the

rDOSlllp-to-dac irt!amwicm to clieaD.

Issue llUtJIu".NI npIUI4". lit. u. 0/~''''lIIl1'atlD.IWOj,,,, a _dlr,tI..,tltod ID POIftDW_____==0 tlflUfl'. DemonsD"llDon projects ~Yide III imponaDt addition ID Jenera! educational effom.
They provide tbe means for die: iDdividuai topmoaaUy pin from Ihe apcrience:s of olben.
cbus elimiDaliDl some of the n:luctanee toward adoplioa of QCW pracliccs. Due to the diverse
physical and environmenral chara::tu r1 tbe !We, resu1u of projcc:u from ODC IlU cannot
alwaY' be cransrercd tootbrzpa1lofcbe SCICC. Consequeody, projecu are oeedcd io many
different locacions. CUrrent demonstralion efforts olMnExt. USDA-ARS and others have
pro....s benweill. and J!louId fonn Iho bosis for cljllllded ctroru. Eff.." ben: should be tied
&0 the wnent puK P"Oanm (ar swuinabSe qric:uIlUR 4i.scu.ued under tinanciaJ lntCTltiVes.

R~commendations 1. EslilbllJlt dtmoluIF4IIOIl/llnn,.tUld,mo1UtnJtWlI wG/,nh,th. The Board of Water and
Soil RCSQrUrUs (BWSR).,nd MDA. in coopcl1loon with the University of MinneS013 and
the MEEB Water Resowtea: Educac:ion Advisory Committee. should ~omote the
estab1i.shrnent and publicizing of (arm-based and W11ershed-based demonstration projects
on best management prxticcs for reduced chemieaJ use, alternatives to chemical use or
added nuaienu and sustainable agricuilWe. These alllSl be coordinated with tb:
demonStration project efforts of MnExt, ARS and PeA Clean Waler P':lnnership. and must
draw upon their upenise for projecl desip and evaluation and communication or resuJts.

Demonstration rarms and watersheds shouJd: a) be pursued in the pric:rily mas identified
lMJugh the state nonpoip.tso~ pollution control plan and pesticide management plan.
b) streSS the overall environmenlAl an4 cconomic costs and b!enefits, and c} be based uron
comprehensive soil and water conservation (ann plans.

As pan o( the educational efforu carried on in conjunction with demonstration ranns and
watersheds, the state sI)ould pursue subsidizing weU-water analyses for area residents.
This would be used to make residents more aware of bow their practices may be
impacting their own weUs. Tests should be conducted at state cenified labor-nones.

2. £xptlft4 rts,a"II·bGs,d dlmofIJ"adon plotJ. The Center (or Agricultural Impacts on
Water Qualiey, in coopen.tion with other departments of 1he Universi()' or Minnesota.
USDA-SEA, MeA and ocher appropriate agencies. should expand ~h-based plot
studies to dcx:wnent risks and benefiU oC different approacheslO pest and nubient
nwtagemenl. Effons should be pursued u established experiment S14tions and research
silts, and results shouJ,ct be ro",tinely conveyed to the public.

3. £stabllJlt tits be""''''' de"umstrado,. ,rojtttl. Demonstration projects are cumntly being
conducted by several private organizations IS well as state and rederal agencies. In
addition. projccts are ongoing in Other states that could provide beneficial information ror
MiMesolI. BWSR and MDA, in cooperation with MnExc. should work 10 establish ties
belween priValc and public demonstration projects and between Minnesota projecu and
those ofneighborina stattS in order to derive the nw.imum benefit. These erfons should
also be tied with recommended e((olU to coordinate research.

22
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Issue f'roItuJN Hlkr _16 coortllNNJo", dW,mlMdo" PdilJfo~"IMM"mem. Data of
------- value in pest and nutriem ma.naaemcot are plhered by Vlriow $We. federal and local

IFncieI as well as rhroup~ dJ'(.'IIrtS. Management effOi"tS within Minnesota could
benefil by improving access to Ibese datllUJd by~g efforts prior to monitoring to

promole efflCiency and ensure cOO1pacibility of~Miqla.

Recommendation! 1. .",10'41 tIIWJ IMMpNIIt",um. "fbe Environmental Quality Boord (EQB), through
lbc Systems for Wau:r Information Management Committee. should continue to facilitate
deveJopmeru of inlelJ8cncy data lNUl8it:ment systems for handling water quality data,
including data on the occurrences of pesticides in WIler resources. The syslem should
include fedelal, state,local and university efforts and address accessibility to all parties.
l'be system must be tied with ovmll data DWl8gement systems through BQB, as
recommended in the "Minnesota Ground Water Protection Stralegy".

2. BNlIUJIt d.tmJ "sums. Different compulerized data systems are used by the various
agencies that gather and maintain infonnation that could be used for pest and nutrient
management. 'This iDclmb information on soils, hydrogeology, and land use and
management. In order for this information to be readily available, the data systems must
be compatible. SPA should evaluate the computerized data systems in use by federal,
state and local governments and make recommendations regarding uniformity.

3. Promote lJiformation repository. Efforts are being conducted at the federal level and in
other states that could provide data of use to Minnesota in its pest and nutrient
management efforts. Keeping abreast of these efforts, however, is difficult and time
consuming. SPA should explore the possibility of EPA serving as a repository for and
d~tributor of this information. Local repositories are also needed and ties of local
infonnationldata to the rest of the system.

An information repository on education materials, resources and speakers is also needed.
Developmenl of such a system should be explored by the MEEB Water Resources Education
Advisory Committee.

Issue DeYelop jlnanclallncenNYes. Pest and nutrient management activites primarily involve
------- actions of individuals on private land. One way to influence these actions is through

providing cost-sharing, loans or other financial incentives. These incentives are provided to
ease the transition to new management practices, and to encourage or reinforce appropriate
activities.

Incentives and rmancial assistance are also needed for proper well abandonment and are
addressed in the "Minnesota Ground Water Protection Strategy". Efforts in this area will
benefit pesticide and nutrient contamiMtion efforts.

Recommendations The state should encourage sound pest arid nutrient management, including manure
management, and protection of water sources through direct cost-sharing with
landowners/users for water resource protection best management practices. Such cost-sharing
should be concentrated in and coupled with demonstration farms and watersheds and priority
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areas, II idencified lhrougb !be GODpOUx 3Qun:c pollUtioD c:ocurol plaD and pesticide
.......1ll<IIl plan. Speci/i<ally. dle ..... sboal¢

I. RocDe ..... r........... quolity.....-. dIroug/l purclwe ... IonS·.........men... ThiJ
sboo1d be pursued by addina pound water proteccion as aD e1igibiJicy considc:racioD under
1bI: Rc-Invest ill Mjn!)l'1Ot.l Propam.

2 DeveJop pest and nutriall managemeDtand pound waterprottetion praecices for use in
!lite erosion and wacer qualicy coa·sbariDa propams. includinl the Clean WIlD
Partnership. n.e"e should include consideration ofSlIltUpcost-sharina for adopcion of
iJIlqJ>Jed I'C" ..........., (!PM) practices rar ... ia l!le ........ propams (simiIaJ to
startup c:ost·sh&rina for estAblishment ofconservaboa tillage). Cosl-sharina would cover
sucb activities U JCoutinl for pc-. Pnlccices should be developed and revised to reflect
the lartsl reseattb rUK1inp on wiler quality protection.

3. Continue IfaIIt and loan programs for sustainable apicuJrwe with an overall cnvitonmenLal
protection emphasis. C'l.n'cN programs funded in the 1988legjslative session for MDA
and Ihe AgricuJtural Utilization Research InStilUIe should be continued. Interest·share
loan programs should also be considered (or necessary cqu.ipmenl pun;hases.

10 addition, the Slate should enc:otnge lhe establishment ofcost-sharing similar to lhose
mentioned above within existing federal Agricultural Stabilization and Conservation
Service cost-share programs.

\
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Initiative n
To enhance tbe aarrent body of knowledge of pesticide and nutrient
eontaminatioo problems, prevention practices and alternative
management approaches..

Current efforts to prevent oont.amination are hampered by infonnadon gaps. These include
lack of information on &he extent. WllW'e and mqnicude ofc::onramination problems, lack. of
accurate data on pesticide ue, IUld needs in me IRa of basic~h on the actions of
contaminants in the environment. In addition, fu.nl'ter identi.tk.ation is needed of management
practices that both achieve peSllUld nutrient management and environmental procection goals.

Overall Environmental Protection Recommendations

Research and monitoring are currently being conducted by numerous educational and
governmental entities. While the focus and intent of these efforts may often be different, all
parties could gain by coordinating efforts, having better access to each other's results and
exchanging information on areas within their respective disciplines regarding future needs.
Recommendations of the RMinnesota Ground Wau:r PrOleCtiOl1 StrategyR address this need.

Recommendations 1. Develop and Implement Q coord/Mted stlltewld, monltorillg plall. The EQB should
coordinate development of a statewide interagency ground water monitoring plan. with
biennial reports on the MlW'e and quality of ground water in the state and
recommendations for modification of the monitoring plan.

2. Eswbllsh an interagenc1 and academic technical committee. EQB should establish an
ongoing inter-agency and academic committee to identify research priorities; to examine
practices and needs for state regulatory programs; and to disseminate research results
through existing channels such as Minnesota Extension and :MDA certification and
training programs. This effort should be coordinated with and provide input to the efforts
of the university, such as those of the Water Resources Research Center. Limnological
Research Center, and Center for Agricultural Impacts on Water Quality I and research
funding entities, such as the Legislative Commission on Minnesota Resources (LCMR)
and dedicated research funds.

The committee should also work to foster coordination of research efforts between
neighboring states, and discussion and exchange of research ideas and rmdings. The
committee should be combined with the Ground Water Technical Committee
recommended in the Ground Water ProleCtion Strategy.

Pesticide and Nutrient ManageMent Recommendations

Issue Monitoring. Information from monitoring efforts forms the basis for our understanding of the
------- scope of water resources problems and trends in those problems. The soundness of decisions

and actions and the degree to which public health and water resources are proleCted are
directly related to the soundness of the data used. Although various state and local agencies
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TIle S...., • lAilialive DIY ..

monitl¥ (c:.pc:sDcidc:s1Dd nullielllJ,lbe mooirLlrina is limited. ~ra hat DO iIlttn~ocy.

a>ontinaa:4 moailOrilll propam wbi<:h ..... lOr pesticidu. pesli<ide ..._ ... pn>duca. (
IQd auaicrns OD a ~p1ar buis. Efforts tad be iDaeatcd aad axrdiaaled it toUlld

infOrmaDon !Dr dcciliaD makina is to be obtaiDed.

RtcommrndllJiom 1. DtNl4p.NI-"'_._ftIOrdllllIiI4",,,'IOM,,I'O""" As pan of the effaru to
develop III overall pound WI.... moailOrinl plln, "'" EQB sIlouJd CI<iIi.... devolopme..
of. coc:m1iJwed iarer·J&eDCY monilorin, program wlUcb ImS (or pesticides, pe:ltic:ide
breakdown product! and DuaienlS 011. reJUlat tasis. AJ. miDimum.1he foUowinl major
moo.ilDriDa projp_us sbouId be coasidtted:

IJ Ambient powuIllld sur(ace Wiler monilorinl Cor peSlil:idea JhouJd be condue!!,! to
....blisJl ......q~lyboselines and ttends.

b) Public drintina watu~ltms JboWd be monitored fel' pcsacdes and pesticide
_ ... produelS on l ..pIat 1>Isis.

c) Selected private~. ~ta' weUss~d be~ (or pes,ticidcs and pesticide
brt.akdown products. ~e fiscalte~ are not available to sample all of !he
esrimllced 3OO.Q00.400,cm privllt wells in the state. private wells located ncar known
Of suspecttd pesDcide c:on\llllinition sites should be sampled. In addition. c:.enain
private wells should be selected for samplina t:.scd OIl represeDtative conditioos, such
as source aquifer, weU depth!constructiQll. soils or hydroleological conditions, aru
pesticide use. land !pe. ,eographic location.lntended water use, etc. Some private
..eUs should also be IIlldomly selec:led IIld ....pled.

d) Soil and pouad.wlIU monitorin. efforts should be increased near bulk pesticide
storale and twuUinl facilities. espcdaUy lhose facilities with historically poor
handlinl practices which are Iocaled in hydrogcoloJic&UY sensitive areas. Partial
responsibility for this monitDrinK should be born by tbe Cacilhy.

e) Intensive. area-spcciJic: pcsticide monitorina: should be conduc~d wiLh special emptw.i.s
on hydrogeololica1Jy vulnerable areas wiLh potential conwninant sources. Joint
industry/slate pesticide monhorina: studies should also be pursued.

f) Fish tissue, aquatic impacts, soil and unsatW'ated zone monitoring should be conducted
for c:ommonJy used pesticides in Minnesota.

a) MonilOrina: of !We uses o(pesticides, includin. highway, fCl'cs(. and park applications.

2. D,vllop Illbofaw" '1Ott411"'. Analy1in. (or pesticides can be difficult, due 10 the
pnxedure.s involved and the dilute nann of the sample, ana can yield enoncous results.
Public and private labontoly Clpabilities mUSl be improved for detecting trace amounts of
commonly used pesdeldes IIld ""'~ llreIkdown produeu. MDH IIld MDA should work
jointly widllhe University ofMinnesota to deveiop standard laboratory p-occdures (or use
in Mimesota 1hroua.b the MDH Laboratory Ccn:ification Program.

3. EnhGnc, "stidd, 1",lnjofmatlOft. Pesticide use surveys were conducted in Minnesota
Crom 19621hrou,h 1984 by the Minnesota Agricultural Slitistics Service. These surveys
yielaed crop-specifIC KlUKe treIled with major pesticides on a statewide basis. No
county or sub<:ounty dati is or was available. and no quantification of urban use has been
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made.~~ use infomwion is Deeded to efr=vely and efficiently tmget

Wirer quality mO!!1ilorina effmu.

MDA should pursue Ibe gathering of~ pwicide use intomwioo through a statistically
designed pesticide use lIW"Vey aimed at major crops aDd subsuue wUlS. Additional more
detailed surveys may be~mpriority IftIS. Such I survey must be conducted on
established inte:mIs and mum be coupled with !lCparate cft'ons CD pther information on
urban IJSe' and speci.alliy crop uses. In addition. Slate government uses mould be
routinely compiled. Data managemenll)'llemS shooJd be compatible with existing state
S)'s&tros so dw iWomwioo is readily available for ocher !Ute agency and local wa1er
plarunng eft'om. '

Issue IIICrfMI ,go",wIdtntffylHst GMMII""IU,mctkn. Mom to identify. altcrnatives to
------- current pest and nutrient management practice mum be~ in order to promote

preventative actions and minimize disruption ifpractice Il;'odifications are necessitated by
contamination. Our goots should be to identify economically fWible management practices
which 1. mui.mize efficiency of~ 1M use; 2. minimiz.e leaching, runoff and water
quality impecu; and, 3. employ noochcmical approaches. Research on alternatives should be
encouraged within the wliversity system and U.S. DepBrtment of Agriculture, and should be
an integral pan of MDA and PCA efforts to identify management practices to prevent
contamination. In addition, evaluation of existing practices is needed in order to ensure that
they are compatible with ground water protection.

Recommendations 1. Support biological control tmd Istablish bioloeical control agents. The state, through
MDA, should continue the long-term process of establishing effective biological control
agents. Biological control can offer an alternative means of pest control. MDA is
currently developing a biological pest control program, with the assistance of the
University of MiMesota and a grant from the Legislative Commission on Minnesota
Resources; however, continued funding is necessary. The state should provide consisLant.,
sustained support for establishment of the biological pest control organism laboratory and
program, in order to increase our pest control options. This effort must include evaluation
of impacts of control on the food chain and of costs.

2. Enhancf IPM research. Additional research on integrated pest management techniques is
needed, specifically with regard to Minnesota applications. These include research on
alternative management strategies relative to weed threshold levels, cultural weed
controls, effective green manure crops for Minnesota. and efficient crop rotations.

3. IncreMt restarch on alternatives. Increased emphasis should be directed toward chemical
free farming, reduced chemical farming, and alternatives to current uses and use patterns
for pesticides and nutrients. Research goals should be oriented toward maximizing profits
versus yields and protecting resources, The research needs identified in the 1980 USDA
"Repon and Recommendations on Organic Farming" should be reviewed and pursued as
appropriate.

4. Evaluate existing practices. Some existing practices were not developed with pesticide use
and water quality impacts in mind. These practices should be evaluated to ensure that
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Ruomm,,,d4t1onJ
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imp3;:tI aD wa&ei rUOUl'CCS lie positive or ixUlr.1l. 1bC iIIte ihauJd Deilhcr Nrid Iicr
pftinjore~~ with DePd~e wlltttu:ilirce:s unpaas. Ai'PJ.lcatiOD t:Ue1 Cor pesticides
aDd fcnilizenl!lrOugll irril;';oa jy...... oIlouId also be r<Yiewed. u should rins:lIc,
nocjclinl sy...... aDd other opiD IRv..lic.lCChniq....

CDlllliI" Pd II,haM, NU4l'f~ "'010. MaDy questions ranaiD a:i be lII.!Wered conccminl
tbc: acrioDS of peJlicides IIId Duhierus U:i the eovironmenL Funbel' ~se:Iltb in itte IJa. of
basic environmeotal ProccsieS ii accdcd in order 10 develop wise. intonned manij~irieDI
ra;:ommcndi1ioa.s.

J. Colfllllnu,dld""mA. aaiic reseutb is aeecseci 10 resolve questions ~laicd &0:
a) tbc nnsport and (ale of pesri~dcs and niaa&e-niIl'OICD in the cnviltlnmenL, includina

......_inioiI aDd Oooaquifcrs;

b) formation, cnwpon. and beihhlenvironmenw effects ofbrcatdown prodUClS;

c) cumulative Ind SYRCrgUOC bci.ilhJenvitoDiDultal effects;

d) Pesticide arH1 break:dO..rm produci ieac~nl characteristics and mechanisnu;

e) Iquatic impacts:
'. ,

f) silO VlI1nersbilily; IIld

J} effectiveness ofinanalelnent prlCdces for JIOWld and surface water qualiry protection.

h) reflllement of pest damage WcshoJdi

i) i1evelopmenl atmole accUrate ieChniques for assessiJ1g niD'ogen content or soil!
. . . (

2. JllcnlJJ,/Mlldln,and wlJltr "ulli" ASI;JJ~lItJ. State qricuJlwai research funding
shuuld be increased 10 ensure Ihat die fCSCBrch priorities and needs of the state arc met.
The state shoUld encOW'lie die lnc:OrPOri~on bC water quaJit)' components in appropriate
resean:h and reCtU1re thai. "'aiel' qUality impact assessment be incorporated into each
research prOject whlCh te.eelvC8 stile runding, as appropria1e.

I



Initiative m
To enhance prenntive plannlnl, eonKdve idiom and regulatory efforts.

Pesticide and nul:rieDt COOOIlmimQOD of wau::r~ is reguJared Ihrough the provisiom of
the state Pesticide Control Law and od1er !tite IawlI dealing wUb wute disposal, storage,
poUution control. and W8U':r use. In addition, numerous swe, fedeml and local programs
directly 01 indirectly impact pesticide and nutrient oontamiJWioo. Our ability to manage
pesticide and nutrient use and prevent or mitipge impacts 00 water resources could be greatly
enhanced througb better oocm.t.iMtion and direction of CJWtin, propnll, application and
modi&ation of exisDng _lUteS and rules. and more aggreuive eoton:ement and
impkmentation effartll. In addition, existing statutes and rules should be reviewed regularly
in order 10 identify those that have become outdated U1d lID~end changes.

Overall Environmental Protection Recommendations

In addition to etfons dilecUld sptCifally III pest and nutrient management, pesticide and
nutrient contamination of ground water can be prevented or minimized through overall
ground water protection efforts recommended in die state's "Ground Water ProteCtion
SD'ategy". Specific recommendations include:

Goals and Priorities for Water Quality Protection

Pesticide and nutrient contamination issues can be addressed Ihrough overall efforts to
achieve the ooodegradation goal for ground water and enfan:.e standards and guidelines in
dealing \\ ith existing and proposed pollution sources and contamination. Spedfic
recommendations of the "Ground Water Protection Strategy" should be supported and
expanded as they relate to pesticide and nutrient contamination issues.

1. Adopt a nondegradation goal for prevention of pesticide and nutrient contamination.
Nondegradation, meaning the prevention of further contamination, should be the policy
goal of the state in dealing with potential sources of pe.uicide and nutrient contamination.
nus means that impacts should be prevented to the maximum extent practicable. While
further contamination cannot currently be prevented in all situations of pesticide and
nutrient use today, baving nondegmdation as &be state's goal will provide the impetus for
the continued development and refinementofm~ent practices which protect water
resources. All state efforts, including research, management practice development and
programs should be geared toward this goal. As we strive to develop and implement even
better management practices that both protect our water resources and achieve our pest
control and nuirlent 1'IW\agement needs. we will come ever closer to achieving our
oondegradation goal.

2. Adopt health and environmental protection numerical limits. Numerical limits are needed
to serve as the upper limit on the allowable impacts of practices in those situations where
impacts cannot currently be avoided. Practices which cause impacts greater than the
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lUlInn'jc.allimiw would DOl be aUowed. Limits are a1Jo aeeded to ICTYc as pis for
~upoctions. 11Ie PCA '!Joold esmblisb crileria wbit. would lie _ ID develop

alllllerical1imilJ,1IId adop lPO'ilil: aamc:ri<allimi" u _"",iaIe. LiInUs sIIould be
1Iu4'I!!I! imPOC:lIl1l_ beaJlb,-"' life and wiJdlite, and sbouId be incor]>or.llod
imo aisUna prvpams. The:Ic limiu sboUJd be IUed to define -unreasonable adverse
effect CD me mviroluDeal"' ia Ibc..'J ~stic:idc Coaaol Law.

Drlnklna Wlter PrOCeeli...

Gro~water Jen'esu.~aWJra' J!We:C tor me majorily 01 MinDesOlAnl. HQw.ev\7, it
...properly ",.,tnICllld, ...... ...., weDs 1IIaI..""" pouod ...... CI/I provide p1thwlyl fpr
poDuW1rs on the sudlU ollhe land lOezlIIcrour aquitcn. Theyc:an abo allow (or~
tramporl tor poUutants berweea IqUifm. EIlhancemenl. ofeO'oru II) ensure that wells are
COIlSInlC:Ied. mainlained..,d """'dooed Pftlperly, will beJp Uep all poUo..." 001 ofour
aquifers, inc:ludina pestici4es and nulrienu. Pfpte(tina: the land areas where surface
Willratioo provides &he ftlCharac WIIa'I (arow aquiCers is IIJo imporWll

1. Wllltr Supply PlaMina- MOH should develop aswe Wellhead Prote(tion program. when:
the reclwae areal otpublic water supply wells are delineated and special prott.etive land
use restrictionse,.~

2. Enforcement of Waw W~U ConDuCtion Code· Enforcement should be enhanced wough
iocreasing MDH ~ortement staff,,~ regulatory authorities, and through delelation
agreements wilb inltrated couna~

\
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3. SeaHna orUnused Wells - ApiJotproaram ror inventa)'ina and scalinl unused. unsealed \
wells should be developed tp'l1emonsUlte the effectiveness o( a county iovemment
prosnm·

4. Wells and PropertyT~en· Te~1 of dpqtestic Wa1et supplies and regisD"aLion on the
propert)' deed Qf~ drilJed '!VeUs shouid be r~uired at the. time o( propeny transfer,

S. Local Assumption of the Waltr Well ConstnJcaon Program· Counties should be
encour1aed 10 adopt water well proJllfnJ.

Development or Local Proarams

PrOlection and prevention dlOlU ort.en inYolve land use control!: and individual actions that
can men effecavely be addressed 111M local level The swe should promote local control
efforts, includina local wllef plannina. wellhead pl'a(tion, fcedJOl reaulation, and Wiler weU
code enfan:emenL The BWSR should esttblish.a pant mechanism throulh the counties
whk:h would help local lovemments develop and implement environmental programs to
address problem areas identified in the comprehensive locaJ waltr planning proceu.

Such local etroru must contorm 10 suet p)delines and regulations. and not duplicate uisting
fee srruclUl'e$. In addition, state review and monilOring of such erfcns will be necessary U)

ensure adequacy and conformitY.
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Pestldde and Nutrient Management RerommeodatioM

Issue IN"to, QI ntUI ptsdddl~'lMm,8M. In order to be used within Minnesota.. a
------- pesticide must be registered wi1b me EDvironmental~ A'IP'CY (EPA) aDd the stlt.e

Department of AJricWtwe (MDA). TbrouSh the !We Pesticide Control Law, MDA bas the
authority 10 approve, deny, cancd or impose state use mtrietiros QO /I pe;mcide. In additioo,
MDA may~y tab actions necessary to prevent pesticide contamiMtion of ground
water.

EPA bas suggested, in its toAgricultural Chemicals in Ground Waw: Proposed Pesticide
Sb'Ilegy", that states take I more IlCtive role in determining~ actions to proteCt
pound water from pesticide contamination through development of state management plans.
EPA has further suggested the possibility of federally imposed state product bans for states
deciding not to prepare such plans. The plan would guide Minnesota's efforts in preventing
and responding &0 pesticide contamiNUion, including those relating to the development and
imposition of Minnesota use restrictions. .

RecommendiJtions 1. MDA. shoul4 d",lc, G SlDt, Pesticide MaMI,m,,,, PIlm. MDA should develop a
management plan whicb is both prevention oriented, delineating what to do to foster
nondegradation, and action oriented, delineating what to do when problems or issues
arise. The plan should be framed lIlOund the conce~ of nondegradation and the policies
and direction of this strategy, and should include:

a) Designating special protection areas where more stringent protection measures are
required. Areas should be designated based on PeA's delineation of hydrogeologic
sensitivity and nonpoint source problem areas, MDH's delineation of wellhead
proteCtion areas, and levels ofpesticides detected in water.

The plan should specify actions to be taken within the special proteCtion areas by federal,
state and local entities. These should include increased educational effortS, increased
compliance inspections, including of private applicators' storage and disposal
operations and application equipment, and increased enforcement effortS.

b) Initiating specific management plans for a pesticide following detection. Criteria for
triggering a response should be developed that distinguish between sporadic detections
and patterns. Actions taken should be commensurate with the severity of the problem.

c) Delineating the roles of federal, state and local governments. The roles of government
entities and ties with other programs should be delineated, including the role of SCS
and SWCD's in applying farm planning standards. In addition, MDA should facilitate
more effective working relationships between state resource agencies and local units
by developing model state-local delegation agreements covering pesticide
management.

2. Plan del/tlol'm,nt should be coordinated throulh th, BQS. The plan must be developed
through the Environmental Quality uoard (EQB) to ensure an interagency and
interprogram focus and coordination with other state plans, particularly the state "Ground
Water Protection Strategy", state Nonpoint Source Pollution Control Plan and this
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lbe SCru:p._.m

SI1tJY. tD addiDoa. alvil'OIUDaUal cqanizariCl\!. fInD pwps;md indumy sbouJd be

iDvo.lvcd ill plaD dr:nlopmalL

Issue l'*FtJI#,.1I M4 ,."IriIlI'...UI'".,II' 1Mo."rwIl fMd 1Ir«Ufb1tJ, _NIJaJlIJiNlbll
-----'== _pleultll" ,rlM."J """ aJ.uIJt, lONnun,1II,"'PfUIU u4,w.";/Il ,dorb.

Many swe, redmlllDd IoeaJ pn>FamS dir<clJy.,. _dy impoct dle way peslJ aDd
nutrients are managed. ID. CIder 10 eD..flft that the impaas f11bese propams are positive (ar
pest conlJ'Ol, DumeDt manlleD1eDt and WIJe1' qualil)'. tl&e pJ'Ol.'lUlll should be evaJuaud and
IIlOdified u aeceuory. Propwna ahouId r...... OYmD ........ _bilily aDd land

Jltwardship,lOcnsure that Minnesota', land and WIIU~toUZteScoa1i.oue wprovick (or a
hip qualily arlit. aod ccOllOllllc vitalily.

Wi5e, rupoDsiblc: and reduced usage or pesticides and supplemental Dutrients can be
promoted by rosterin, &he use of incearattd pest mlnlccmCDl and mltJRled !arm
management ar -.inablc agriculture. coaether with the best management pBellees (or water

quality protection idl:ntilied throuab our research etrons. Wilb integrated pest managcmenL,
ecological priDciples m combined with manasemeolleChn.iqoes and biological and chemical
control methocls to maintaio pest ~ulations11 tolerable levels. The IPM approach can be
readily applied 10 aD pcsc axIaoi siruadons. from die city lawn 10 the nonhern (oreSL With
integraled rum management or sustainable qricuhm'e.lon& raDle, comprehensive planning
is used in order 10 promote the viability of the entire farm JySl.em and iu supporting
community.

Recommendations 1. Fomr iJvtr,dl/tu1dstlnN""p "pprQatlll" l0vtmnlll.t Ifforts. Programs and priorities
at Ill) leve1s have often been geared lDward specific short-tam problems or issues. The

•
land stewardship approach, on the other hand, messes Iooa-tenn and overaU impacts.
cherishing our land and resources, and slriving to leave them in a beaer condition (or
funue generations. nus approach is necessary for sound pest and nulrient management,
and should be fostered by governmenL State agencies and local units of government
should adopt an ovtralliand stewardship approach in applicable plans, including lIle
Pesticide Manalement Plan, the stalC Nonpoint Source PoUution Conb"Ol Plan, and
comprehensive local WI1et plans.

The state should enswe that pest and nulrienl management are built into new and ongoing
prosrams, such as the Clean Water Partnership, the Community Health Services program,
I!le SoU 1.0" Llmi" pngram,l!le BoardorW.ter and SoU Resources (BWSR)
Cost-Sharina Propam, the feediOi control program, and \be Wellhead Protection program.
It should ewer ensure tJw research results identifina improved practices are regularly
factored into all erfom.

FinaUy, government CIlDlieJ. such IS highway and plJks departments, universities, and Slate
facility maintenance depanments, should .dopt Integrated PeSt Management in their
management programs, and should explore and adopt plaDtinl regimes that minimize the
noed for pesticides.

2. Support continutd dtytlopmtnt (md lmpltm,nlDdon oftht Nonpolnt Souru Pollution
CDntrol PI'UI. Development of a Nonpoinl Scurte Pollution Control Plan is mandated by
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boda die federal CleM W~~t1M~ statute. 1lWl plaD is intended £0 ~tify

priority IreaS and guide dw: eft'ons of fcdernJ, swe and tocaI ageocies in preventing and
c:orrectinS oonpoint 3IOm'Ce pollutioo problems. '!'be EQB member agencies mould wod
qedler with the PeA to~ Ihlu the plan: 1.~ !he recommemiatiolU of this
strategy and !he "Ground Wrw:z ProteCtioo Smu.egy"~ 2. is~t with overall state
policy and the State~cidc M.anqement Pllw recommeDdOO to be prepared by the
MOl\; and 3. is used (ar program development. priority~g and local level plan
developmenL In addition, &he !We should continue to support development., refinement
and implementation of !be plan.

3. B,tU, Inttl"m, ,rlMipkJ ~wSWCD plt3m. SWCO's sboold ensure thlu the policies and
recommendations of this stt'lUeI)', the "Gl'OWld Watt:r~tion' Strntegy". the Pesticide
Management PJM and Nonpoint Soorce Pollution Control Plan are factored into rheir
annual and loog-nmge plaiu. Plans should contain a !ltrategy to protect water quality from
pesticide and nutrient impacts, should be based on~ility principles and should be
keyed to ground and surface watersheds or systems within the district

4. Continu, d,v,loplMnt 0/fompNM13m, l«QI )IIDUrpltnu. Comprehensive local water

plans can be avaluable tool in delineating problems and priorities, and directing
resources. Local governments should be encouraged to cootinue developing plan
elements and update! necessary to:

a) Reflect and incorporate appropriate elements of !he Slate's Nonpoint Source Pollution
Control Plan and Pesticide Management Plan.

b) Guide soil and water conservation disrricts in setting priorities for cost-sharing and other
resource protection progrnms.

c) Provide background information to help guide ASCS County Committee cost-share
priorities.

d) Guide the development of MnExt county program plans.

5. Encourage USDA 8D MOP' an ovm1.l1 susUJiruJbililylocus. The state should encourage
USDA to evaluate all ofits progrnms with respect to a) impacts on water quality, pest and
nurrient management, sustainable agriculture, and ul.I.egrated pest management (IPM), and
b) need for modifications, including adoption of pest and nutrient management practices.
Best management practices for pest and nurrient management and water quality protection
should be regularly evaluated and revised to reflect current research results. The state
should work with USDA, privll.te groups and our Congressional delegation to foster
changes to federal farm legislation and programs to deemphasize production and promote
sustainable principles.

6. Develop .mlt IPM approach GOO Slale SM,port/or IPM efforts. Efforts to promote
integrated pest management (!PM) lUf, underway within MOA, MnExt other agencies and
r1le private seclOl, These efforts, oowever, &'e not guided by an overall state approach and
therefore have not always received the priority wa..rranted. MOA, in cooperation with
EQB and the university, should develop an overall state approach or memoranda of
understanding for the promotion of IPM which would delineate the roles of the state, the
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_cnilJ.lbeaRllScm:erviceDt ..prine -1m; c:DbIiIb isltorIDmoD.s liMa \
.......a ...........__<IolIDe._..... b idoollifym........b-. aod
re.iewiD._ prepmiq Ul(cymMjnn.lllZllltril.1l; oudiDc edm'Mjmal oecds; aad. izlcllIde
prace4Ires b CIl:..... IPM inlD aD ....""__ ofptSIiOdes

Issue EnbaDce SIIIt pesdcide IIld Dutritat coa.aol etrms. ID mast instaDCeS. aisIin, stitt .swuteS

------'== provide lbe framewart (or pcsbcidc aad Innriem coatan1i.DlDoa QXI.uol c.traru. 1bcre aR

sirualioos. bawever, w"cre authcritiesare lIctinlor unclear, or proJlM'l support is
inIdoqu.ue. Specilic _ ",Ia.. ., irriplioa ",plarory popams, "",uainer and produc:I
diJpoIaI. opi11s. and Illualic: allisanc:e c:onln>l

RtcommtndaJionJ 1. E~JlGNI GIld ,lIIuutt, Inf,a." ",III4IO'1l'OptUrU. State law C!tablishes authoriry (or
deveJosrinl~IUS (or appUcatiOD o(pesticides Ihr'oulb irrigatilXl sysrems,
inc:luclinl",...q";",m"lllofobWnitl11 penni! !ron MDA. Sue:b I PC:rmittinl prornm
does DOl exist (or C:aurotlinllM~ of fmiliun duouab irrilalion systems. even
lhoup l!ris JlfXDte is more widespread and requires similar pruautionary measures. The
Depanment o(NaIW'aI Resowtes (DNR) isrucs permits ((I' the appropriation of water for
irrigation and must consider In that process Ihc impacts o( the use oJ. Lhe waw. To
address d1ese nas:
.) MDA should be .uthcriud EO deveJop requirements 10 control (ertilizer applications

through irrigation systems. This should be under1lken In cooperation with farm
chemitaJ indwuy,commodiry power's groups and irrilaton associatiOD.
Requiranent! should be distinct from those lovtl'ninl pesticide application thsoug~

irriaati:on systems. and should be leared toward best management practices (or
procecting the environmenL \

b) ONR should develop agreemenU/proceduns with MDA, PeA and MDH (or reviewing.
revoking and denying appropriations permits and requiring monitoring where ground
water conwnination is present or is a concern.

2. Improvf eorrlGlntrlprodue, dlsposlIl praetler! 11M eompll4ner. Options for managing the
dispoSal o( unused. unwanted or banned pesticides and empty containers are limited.
difficult. and in some cases expensive. Disposal is governed by bolt! waste and pesticide
management rules. and liabWty is a major concern. Traditional disposal options which are
widely used. JUch IS burying 11 the finn sJte, disposal at sarutar)' landfills, and open
buminS. are becoming prohibited (I' unavailable.

Currenlly, theJlIlt is Iddressinl some oflhese issues WoUlb PeA's Wastc Pesticide
Collection Pilot ProjccL Container issues are also being srudied by MDA Wough an EPA
grtnL Based on resuilS of lbese e1fons 10 date, disposal practices and compliance (or
DOftobouJeholcS was1e pesticides and conlainen should be improved lhrough:

L Clean sweep propam. Banned and <:anceUed products, which are estimated by PeA to
consticule 25 percent ofcurrent WlSIt or about 133.000 gallons, should be coUecl¢
through ·clean sweep· proplmS.

b. Alternative disposal options. In order to deal with me remaining waste. alternative
disposal options should be re.searched to delCnlline the most promising options (or the
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JWe. Option! sboold then be field tested tode~ limitations and necessary
enhancements for fun applk:ation.

c. Manufacturer return. W~ pesticideslmd OOIlWner disposal problems could be greatly
reduced d'i.roup me~of either bW.k or retUrnable oonw.ool1 with one-way valves.
whereby me Imused produc:ts are~ CO dealers. Such 1m approach would
minimize waste genemioo. tate advantage of existing distribution systems. and
require dtal usm PlY ooly for the amount of product acwally needed. This should be
pursued through implemenw.ioD of financial incentives in &he form of a tax on
pesticide products sold in noDeretumable cooWneI1. The~ should also consider
prohibiting the we of producu in ooDeretumable cootiinen by aspecific date in the
future.

do Incentives for proper dispo,W. 01he1 mcmnves for pesticide users to properly dispose
of their wasteS and~ sbooJd be puI1IJed. particularly in priority or sensitive
areas. 1"bese iDcJude: increasing enforcement of existing storage and disposal
regulations~ increasing research into prnctical waste reduction activities and providing
technical assistance on waste minimization; Imd developing more effective education
programs on the importance and specifics of proper disposal.

3. En/umct spUts prtv,,,don lind rftSjKmlfJ ,!fom. The impact of pesticide and nutrient spills
can be signifllCMt due to lhe volumes. types and concentrations ofchemicals involved.
Cleanup can be difficub. panitu'Wly in situations where leaks have gone undetee ted for
long periods and in hydrogeologically sensitive areas, making prevention and early
delf.ction the most viable course of action. This objective elm be met in the following
ways:

a) MDA and PeA should evaluate the spills log to ascertain the causes of spills and
develop better prevention programs.

b) MDA should increase surveillance/enforcement effons at bulk storage facilities,
including increasing inspection and developing procedures and criteria for detennining
when further requirements such as monitoring should be imposed.

4. Better ensure Ihat aquadc nuisance control acdvitiel do not result in undesirable
consequences. Pesticides are used in the management of the aquatic environment, most
nOlAbly to control mosquitoes. blacldlies and nuisance growths of aquatic plants. Use of
herbicides to control aquatic plants in public waters is regulated through a DNR permit
program in addition to the labeling and use requirements imposed by MDA. In recent
ycars. the number of permit appliclUiorul has increased to the point where timely review is
difficult. Information on pesticide sales suggests that use without permits may be
occurring. The permit fees have increased to the point where they may encourage illegal
activity. This is particularly of concern in situations where the waters to which pesticides
are applied are used for body contact recreation or for providing fish for consumption.

Mosquito and blacldly control is carried out 00 public waters primarily by the Metropolitan
Mosquito Control Dislrict. There is increasing interest in nuisance insect control on
public waters, primarily by resorts and local units of government.
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Tbe SURp· ID.itiative m
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a) Improve enlCll'tCment of pennit requirements. DNR eDt'OI'tement effortS must be
improved in crder &0 ensure that Lndividuals are DOt applying pesticides to public
waten witholll pc:nn.iLS and WIL the oecessary swe review or permits takes place. This
should be accomplished by int~ing the level of efran and slaffinglWigned 10 me
aquatic nuislDce control popam ID easun: thai. aU permits receive adequate review,
on-site inspeaicm and enfon:emena. 10 addirioo. wormation on requirements for
pemiu IbouId be posted IlId made IvollabJe Ilp_ 01 sale and dislribuled willi mail
order I"QdllcU. The fwibilily 01 "QUirin, 'i........ by pwdwen of aquatie
berblcidea sIlou1d be iavesli,lltd.

b) C1arily stIIWOry IanJUlle concerning stale cOnb"Ol ova' IWisance insect control
opeI'Itions. 1bese c:onlrOl operarioas sbouJd be subjected &0 adequate Sllte agency
review in order &0 ensure that overall state environmeatll and health protection goals
are achieved. 'Jbe AUOtney OenuaJ should review existing SWUlOry language
tOVering conlrOlactivitics IlIId make recommendations for changes &0 clarify state
review aMlorpt:JlDU rtq~menu. especially em public WI1CJ'$.

Spa;:ific pe.szic:__ tpptMClby Ihe EPA for use ill managing the aquatic environment.
most nocably 10 control mosquitos and blackflies. and nuisance growths o( aquatic
plants. The 'lSC or these chemicals in public: waters of Minnesota is regulated by the
DNR through I pennie progrMllS Jet fanh in Minnesota Statutes Section 84.092.
Subd. I. Pan 3. AdditionalJy, Section 18.121,Subd. 2 swe.s that thecomrnissioner
shaIJ approve at modify mosquito abltement plans to protect public water, animaJs and
natural resources. 11 is unclear whether the stanUe authorizing the Metropolitan
MosquilO Control District (MMCD) under Chapter 399 (repealed in 1915 and now
found in Sections 473.10110 473.71) supercede! or ~IS mtended co supercede review
IS put (crth in Section 18.l21. The scoptof section 84.092. Subd. I, Part 3 is also
subject to interpretation. Permits are clearly required ror the control of nuisance
aquatic plants, however, only an experimenlal pennil bas been issued co the MMCO
ror lhe control orblackflies in streams and riven, and currently no permits are issued
(ot mosquito conO'OI. the majority or which occun in public waters. Without clear
permitting or review authority ror the use orpesticides in public waters, state agencies
cannot regulase or monitor the use or these chemicals.

c) Berter integralC aquatic plant and algae controls iJUD ovaaU lake management.
Addressing such conlJ'Ol in lbe JbJence fA ovCII1I1ake D'WI8gement can resuh in
solutions 10 one set ofprobJems W\accua1Jy cause additional problems. In addition,
aqUIlic plllllproblems maybe due to infllPes ofnutriena from the lake's watershed.
and thus would return if the influxes themselves are not Id~ssed. Evaluating a lake's
needs bued on overall management objceti.ve.t and problem assessments would
alleviate these concerns.

The legislature should establish the loll or requiring that conttol efforts be part of an
overaU comprehensive lake management plan. Such plans must take into account
overall maNllemenl objcc:tives (or the lake IS weU IS problems within the watershed
that preclude achievement of those objectives. Plans must be prepared by the DNR
and should be consistent with comprehensive local water plans. DNR must provide (or
input or affected local wtits of governmenl and inlerested parties in plan developmenL

•

\

\



Specific requirements (or comprehensive lake plan.s and the time frame for
implementation should be established by DNR lhrough the EQB Comprehensive Lake
Management Policy to be completed in 1989. Control activities on lakes far which
plans have not been developed would not be affected by this requirement
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The Smuegy· Funding

Funding

Implemenwion of the recommendations of this scnuegy will require funding at both the state
and local level. 'The precise amoon1 of funding required wiD be dependent upon the level of
program efTon desired and &be speed with which we wish to pursue the recommendations.
For eumpl.e, numerous recommendations could be pursued 1. in designated high priority
areas only, 2. uniformly swewide, or 3. st.atewide with added emph$sis in priority areas.

In addition, funding of the recommendations in the ovuall ~M.inoesota Ground Water
ProteCtion Strategy~ are~ for full realization of our proteCtion goals for pesticide and
nutrient use.

Regardless of the level of funding and effon desired, the following approoc)les to funding.
which are based on the recommendations of the EQB Advisory Committee on Ground Water
ProteCtion, lire recommended:

Stable progmmjundlng must be provldedfor monitorln8,ince1ltives, education,
in/ormodoll, en/orcement, 11M resellTch. Past funding for environmental programs,
including those associated with pesticides and nutrients, has been subject to instability. This
has hampered effortS to evaluate and track problems, to provide adequate enforcement and
education, and to maintain research effortS. If the state's pest and nutrient management
effortS are to be improved, stable funding must be obtained.

The establishment of dedicated accounts for these efforts should be considered. This should
include consideration of an overall water resources fund for specific program effortS, with
allotments from the fund being made by the Legislature on a biennial basis.

Pestidae regulatory controls lind enforcement efforts should be supported by fees. Fees and
penalties associated with product registration and applicator and dealer licenses are currenLly
levied through state re~latory control statutes and credited to a pesticide regulatory account.
Funds from this account are then made available for administration and enforcement of these
laws. This includes water quality monitoring to assist in enforcement and to assess the
adeql.U\cy of regu~ations. This system of supporting the regulatory function through fees
imposed on the regulated community should be continued. As increased funds are needed.
changes in fee suuctures should be considered, such as basing fees on the amount of product
sold..

Fundin, sources for overa", nonregulatoy effom should be broad·based. Every user of
water should pay the costs of general, statewide resource effortS, such as coordination,
education, monitoring and research, since every user benefits. Taxes or broad-base4 fees
should be used as the main source of funds for these efforts.

Fees further serve to influence behavior :md underscore the relationship between specific
activities and problems or benefits. Currently, pesticides and fertilizers used for producing
products for retail are exempt from state sales tax. One option is to partially or totally
eliminate this exemption so that aU users of these products, urban and rural alike, contribute
to overall effortS and are made aware of the connection between the use of such products and
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potenDaJ problems. ApoUutioo control tax or fee that could be noled em products i.s another
option.

Metbods for tundlDl emup etrorts sbouJd be denloped. The COSLt of cleanup of
contamination can be substantial. and ill maD)' cases may be bi&her than die person who was
responsible tor C.8USlna1he CO!lwninalion is able to pa)'. lD other cases, persons responsible
Cor lhe contamination IDly not be readily identifmble. Conscquendy. methods for dealing
wjLh &be Cundina ofcleanup must be identified in order to proIt<:llhe Slate's water resowt.CS.

Melhods ID be .vaIll1lCd should include: 1.• pesticide superfllnd; and. 2•• rt<Iuced liability
cJeaaup prognun similar ID Ihe UDderground SID",,' TIIlIk prognun.

fundic. for pesticide IDd cootalntr disposal should be developed. Proper disposal of
pesticides and containers can be costly and diffltuh. MeW:Jds must be identified to ensure
that the funds needed for disposal are available. The swe sbould uplore crealion of a fund.
eJlhu Jhrouah public monie.s., .lU on pesticide manuCacrure:rs. a laX on non·rerumable
containcn, or other sources which would provide I subsidy for disposal effons.
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Legislative Actions and Concepts

Implementation of this "StnUelY far 1M W'lSe Use or Pesticides and Nutrients It will require
actions on the pan of the le~,lOvemmenw units and agem:ies, industry, and
individuals. While actions in some areas require new lWthoriOf.3, implemenwioo primarily
requires the commiunent of resources and changes in oW' approach to both oW' water and land
and oW' use of pesticides and nutrients.

Overall Environmental Protection Recommendations

The auommendations MdI~ve ICtiOOS of this IU"ategy Ire intended to complement and
build upon those of the "MinnesOO1 GWlIDd WI1P Pro~tiOD Slrntegy". In many cases,
implementation of the ground water rerommeNiatioos is crncw to the success of any efforts
to protect Wa!el resoun:es from pesticide and nutrient contamination. Critical legislative
ICtionS inclu6e:

1. Prevention o/ContamlMtion •The legislature should a) adopt nondegradation as the
policy goal or the state in the regulation of au potential sources of contamination, b)
authorize the promulgation of criteria for the development of nwnericallimits to serve as
the upper limit for activities and a goal for cleanups, and c) acknowledge the need for
applying special prou:ction measures in sensitive Areas and authorize the development of
criteria defining sensitivity.

2. Drinking Water Protection· The legislature should 8) direct MDH and DNR to work more
closely with public water utilities in water supply planning; b) direct MDH to develop
guidelines for wellhead protection; c) require testing of au domestic wells at the time of
property transfer; d) develop a pilot program to demo1lSl:rnte the effectiveness of counties
in dealing with the issue of lIDused, unsealed wells; and e) increase l\IDH st.aff and
regulatory authorities for water well code enforcement.

3. Ground Water Information and Education· The legislature should enact a statement of
policy establishing information and education as vital components in water resource
protection programs, and should flIDd a) MEEB for overal.l coordination of water resource
education efforts and development and dissemination of curricula. b) state agencies for
dissemination of information on programs and resources, c) MnExt for specific
information for target groups on impacts of activities and alternative practices, and d)
BQB for information exchange and training for decision-makers.

4. Enbancement or Local Government Participation - The legislature should a) establish a
grant program to help local governments develop and implement environmental programs
and local water plans, b) encourage counties to assume responsibility for the water well
construction program, and c) provide state agencies with funds necessary for the technical
assistance staff to aid local governments.

S. Water Resourc, EmlWldon. MonUoring and Research· The legislature should increase
funding for a} ICcelerated delineation ofaquifers and determination of aquifer
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characteri.uics, b) buellDe znonitorinllO detenniftC existi:Da, b1ctpound pound water

conditions, ind c) ~Q8 establishment ind adnUnisntioa Of aD iriiCr.igericy and academic
""hnica!,.-.... The Je(islalure sIlould Iunh<r~ lhal dala be manased
etCd:itit.ica1ly in I fonna.. eomplLible with other stile dala coUcetioDs and tha1 the EQ8
Water Re.soun:csCommil1Ce cooi'dina&c prepmtioo ofme ilatewide interagency
monilOrin. plaD aDd bieM.ial publication of resulL1.

'. ," ' .' -!, ., ..., ' ••

Pestldde and Nutrient Mihbcemeht Recommendallons

lh addition to 1he~ve acdao for overlll environmental protecIion, specifK: legislative
ICliou are needed re1al:ec1 to pesticides Ind IIUtrients in order to impZemenc Ihis strategy.
They include:

I. SI4ItIMIIl 01L',uIDIt;, In/,n/· The legislature should eadorse the policy directions of this
SlrllClY u the IpprQJiiaie direc:tiOri for MinnCSOLIIO take ill proteetinl water resowces
from conWriinadbn due to U1i: use of pesticides and nUbieuL1.

2. JrifDrmtldon, EdutGtIo,. Gild In"ndw. - the legislawre should provide increased funding
Cor a) eJ.pandcd Jenera! information and education efforts on £eniJ.izer use and pest control
and impacts OQ wIltZ re.sowt:eS; b) infomW:i.onaJ mllCrialJ on disposal. handling. home
and urban uses. akenwive managemenc pi'actices, and sustainable agritulrure; and, c)
workshops and other IraWnI opportunities for users_ Stable funding for sUl'\leys of pest
populations should also be provided.

The legislatUR should i1so provide iundirll for development and eJ.pansion of infonnaLion
systems and programs for pesticide and nutrient users, 10 ensure that accurate and
(,OnsistantlnIonnation is available 11 the local level on recommended application nltes and
possible environmental impaclS. Fundiili should also be provided far the continued
development ofdati mana;ement systems.

The legislature should provide increased funding for demonstration projects, including fann.
watershed and plot studies on best management practices for reduced chemical use,
alternatives and sustainable agriculnae.

Finally, die iepslarure sJiouid j:iovide increase funding for incentives and cost-share etrom.
This should include cooiinuation ofpants and loans for sustainable agriculture; adding
funds for cosc-sharin. for pesticide and riLiment managemenc and around water protection
pnetices 10 w.sQn, ero~n and water quality cost-share proanuns, and providing fwtds
and eligibility f(J' poUhd water prOtedion under the Rt-!nvest in Minnesota Program.

3. Rtsoilrc, E~Dfllilil;;it linl j'tstai'fh -The legislature SIloUld provide funding for
regularized sUrveys ofPesticide use an the State, and require that these be conducted and
the results compiled, colether with iiLfonnatlon on state govemment uses.

The legislature should fuiihei pOVide fUndiiJa fot monitorin. ofpesticides and numents in
the cnvlibrim'enc. and ensure thit the necessary funds are available for the development of
sWldard IabonilDlY pnicedWes for sample a!ulJy.is.

•
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The Jeg:isWure sbouJd also provide funding (or a) continued biological control effons and
establi.shment of biological control agents, b) research on integrated pest management and
alternatives to cumru pe.stici.de I1§e prxtices, c) evaluation of eiliting practices, lind d)
bask.:~h efforts.

4. h",ntlv, Pltmn/"I GNJ R,,&lltl,ory Mom. The legislature mould require and fund
preparation ofa State Pesticide Management PWn to guide swe efforu in preventing and
respondine to contamination. The legislatlJJ'e mould (W"the::r require that a slate approach
&0 the promotion of integrated pest DUilNlgenlCnl be developed, and support
implementation of the 8p~h.

The legislature should urge adoption of M overall land mwardship approach in aU
lovemmem efforts and progmms. Md require the use of inteuated pest IDMagemer.t and
planting regimes that minim.ize !he need for pesticides and nutrients by state government.
The legWawre should ful'1het urge IDe federal government and congress to incorporate
resoun::e sust.ainability and protection into fedual farm programs and amendments to the
federal farm bill.

The legislature should authorize a) eslabLishment of a program to regulate the use of fertilizers
in irrigation systems, and b) a waste pesticide -clean sweep" program, incentives (or use
of returnable conLaintrS,and development of Ntematives for waste pesticide management.
Finally, the legislature should clarify the statutory intent regarding aquatic nuisance
control permitting requirements. increase funding for overall aquatic nuisance control
enforcement efforts, and establish the goal of having all lake management activities be
gUided by comprehensive plans.

5. Fundin, Mechanisms· The legislature should ensure that stable funding mechanisms are
provided for strategy implementation. They should reaffUin the use of fees to suppon
administration and enforcement of the Pesticide Control Law I and should ensure that all
persons who benefit from the use of pesticides and nutrients contribute to the costs of
protection cfforo by imposing tries on products Il1ld non-returnable containers. Finally.
they should establish funding mechanisms for cleanup effortS and disposal of waste
products and containers.
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Appendix A: Abbreviations and Definitions

ASCS

BWSR

EQB

EPA
IllFRA

!PM

LCMR

MDA

MDH

DNR

MnExt

MPCA

SCS

SWCD

USDA

USDA AJricuituml Stabilization and Conservation Service

Min.nesota Baud DC WaleI' and Soil Rtsomces

Minncsoca Environmental Quality Board

U.s. Environmental Protection Agency

Federal Insecticide. FW1Bicide. and Rodenticide Acl

InterpalOOp~~

Legislative Commissioo 00 Minnesot.a Resomces

Minnesola Depan:menl of Agriculture

Minnesota Deplwnenl ofHeaJlh

Minnesola Department of Natural Resources

Minnesola Extension Service

MiMesola Pollution Control Agency

USDA Soil Conservation Service

Soil and Water Conservation District

United States Department of Agriculture

Integrated Pest Management

Integrated pest management, or "IPM," means use of a combination of approaches to keeping
pests below levels where they do economic damage to crops.

IPM is an approach which emphasizes use of naturnl pest controls. It stresses fmding and
tak.ing advantage of the weak links in life cycles of pests. It utilizes man·initiated actions
only when it is likely dUll a pest population will cause economic losses. This requires regular
field scouting of pests, maintaining conditions which are unfavorable to pests, and routine
analyzing of potential pest problems, based on knowledge of each pest and its natural enemies.

Pesticides may be used in IPM, but only after systematic monitoring of pests and the success
of other control factors indicate a need. The point is not to completely eliminate pests, but
rather to keep them below !.he threshhold where they do economic damage.

Sustainable Agriculture

Sustainable agriculture is agriculture designed to be self-reliant, resource-conserving and
productive in both the short and long term. To be sustainable, agriculture must be
ecologically sound and economically viable, taldng into account hidden costs such as those
associated with groWld water contamination. It also must recognize social values like the
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Deed (or CUr wiles. I safe wortinl and home environment, IDd !ltwardship of the land.
SusWnable aaritulnn must be caiJored 10 each loca1ity.

Land Slewa.cbhip

An approa::b to the management 01 our lands which recopiz.es thal me same land that is now
in one persoa',care will soon JlUI <II 10 care by othcn. and Lha11he IRsent owner,therefore.
bas • n:sponsibiliry 10 JOCiery (or the wa'lthe land it used and me care it rueive.s. This
approacb Id:nowledaes the need to leave land in as 10Dd or better condition as when
received, and to manage land in Judi. wly IS 10 wwe ttw ic.,;u continue to provide
benefltJ over the lon, tUn.

\
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Strate y Develo ment Process

1llis ·SU'lUegy far the Wise UIlC of Pesticides and Nutrients" is me result of aone and one·half
year planning effort of the EnviromnentaJ Qwility Board (EQB) W8Jf:t Resources Comminee
(WRC). Input wu provided by DumeroUS agencies Md individuals in its development.

The EQB Water Resourc:a Committee

In November 1985, theE~w Qwility Board (EQB) established the EQB Wata
Resoum:s Committee (WRC) to eumine swe \!laW fCSOUfCeS issues and develop a
oomprebauive!We Wltel' noources strategy to Dfegwud me pubtlc health and preserve the
quality of life for present and fuw.re generations. As part of that process, WRC developed a
twelve-point water prognun, "Proaecting Minnesota's Waters", containing recommendations
for actions needed in the period from 198700 1989. These recommendations acknowledged
the need for continued interagency efforts 00 address issues associated with protecting water
resources from all toxic substances, including pesticides and nutrients.

Following from these recommendations and amid emerging reports on the occll1'Tence of
pesticides and nitrates in ground and surface waters in Minnesota, the WRC resolved to lead
an interagency effort to develop a strategy to ensure that pesticides and nutrients are used in a
manner that safeguards Minnesota's water resources.

Devtloping the Strategy

WRC's approach in developing a water resources strategy for the wise use of pesticides and
nutrients has thus far involved five main steps:

1. Identifying and evaluating current state and federal responsibilities and authorities related to
pesticides and nutrients;

2. Evaluating other states' efforts to deal with pesticide and nutrient contamination issues:

3. Delineating the major pesticide and nutrient contamination and management issues facing
Minnesota;

4. Developing possible options available for addressing the major issues, and the basic policies
to direct the strategy; and,

S. Developing a proposed sttategy, based on the input received 00 the options.

The WRC Technical Committee, an interagency technical advisory committee comprised of
representatives of key state agencies, assisted WRC in carrying out these steps. Work
products of these efforts included two repvrts ("Pest and Nutrient Management and Water
Resources: Federal and State Authorities" and "Pest and Nutrient Management and Water
Resources: Programs of Other States"), a paper identifying twelve issue areas requiring
further exploration, and individual papers delineating the options available to address the
problems associated with the twelve identified issue areas.
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The twelve issue ueu identified rer tunhcr exploration wae: educatiOfl/ information.
incepatcd pest II\IIIIscmenf/biolopcal conool. irription, local resDiction.sl1oca1 conO"OlJ.
spiUs. environmenlAl review. coordinatiolll\nteer'llion. risk &UeJSment/swx!an:b. mON lClriIll.
rlle/pracrice impatts,lqUItic envircruneat UK, container and unusedlW1wanled product!.

In Mardl1988,. repon desaibinS die idelllilied options was compleled. The P"'POso or the
~ -Wiler Resources Sb'1U:iY rCl' &be Control orPestJ and Manaaement or Nutrients:
Public Review DrVt.lhe Options- (optioru report). wa to JOliot public input in sclectinl
options ror the ......BY. The_tperiod oa the ..port .... lluouSh the end or May.

Based oa!he .....,eu" noedvecl ood ",boequen, diJelWions., WRC, WRC Technical
Commiau. and EQB mcetin.s in 1une.1u1y and Aupsl, dle proposed Sb"ltelY wu ptq>ared.
The JlrltelY will be pmea&ed toEQ8 rorcolLrideration in OclDber. Once !he sneegy is
adopted by EQB, it will be: aed at l,wdt (or the development o( state program' and
proposed leplllion.

Public Involvement

Steps taken to involve the public in development o( the sneel)' included 1. creating of a
speciaJ ineerests maiIiaIllst. 2. boldinl public meetinls WoUlhout the swe, and 3. rOmUngl
special Advisory Committee on Ground Wiler Protection. In Iddition. pres.s releases and
notices conceminl the straitlY and options KJICW' were issued to newspapers throughoul the
slate and placed in the -EQB Monitor·.

~ list (lr over ninety interested parties was created, with the assistance of the Minnesota
Department of Agriculture. The individuals and organizations on this list were solicited ror
ideas on the issUC5 to be CJ.plored and received notices of the public meetings, availability of
drafl docwnents, and review periods.

Public meetings were held in cooperation with the PeA in ApriJ 1988 in eight citics:
Rochester, Mankato, Marshall, Morris, Grand Rlpids. DeD'OiILakes. SL Cloud and SL Paul.
The purpose or the meetings was to give the public an opportunity to hear aboullhe strategy

. development e«DIU.to voice opinions and concerns. and to obtain a copy of the options
report. Over 600 people attended these meetings.

In addition to the commenu received Illhe public meetings, WRC received recommendations
and commen1S on the options identified from 35 individuals or oraanizations. These included
comments from environmenwllOOPs.lovemmentai entities IIld • compilation oC comments
joinlly submitted by sUlttn .gricultural crganizations. wac also received over 400 general
letters &om c:itizens urging continuation of etrorts to p'0tecc ground water from
contamination.

EQB Advisory Committee on Ground Water Protection

The EQB .ppointed III Advisol)' Commiaee on Ground Water ProteCtion in 1anuary 1988 to
review the draft ·Ground Water Protettion Sb'ltelY· and the pesticide and nulrient
managemenl options report, and Idvise EQB on adequacy, policy choices and directions. The
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committee was composed of a diverse membership representing Carmen, industry, local
governments, researchers, and cibzen groups.

The commiuee adopted WWlimoos m:ommenda1ions, which were presented to EQB in June.
The committee's deliberalions and recommendations have been instlUlntntal in shaping the
proposed "Strategy for the Wise Use ofPesti.cides iIDd Nutrients", Their recommendations
are contained in "Repan of the Environmental Quality Board Advisory Committee on Ground
Water Protection". and are swnnulrized in a memorandum to EQB contained in this appendix.

Environmental Congresses

Fmally, the proposed SUIteS)' will be one of the subjects of c:liscussion at a series of
Environmental Congresses being held by EQB in September and October in five Minnesota
cities. These congresses will give the public a further opportUnity to comment on approaches
to protecting the state's water resources, and will help to shape the fmal strategy and
legislative directions,
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Appeo~C

1= I~. 1988

To:Environmenlal Quality Boon!

Fr.EQB Advioory Conuniaee on Ground W"" Plotec:lion

Re:CCII'Iminee Report

The Report of the EQ8 Advisoly Commiuee on Ground Water Procec:tion is auae:hed. Our
Committee recognizes the imponance of &he Ground Water Protection Strategy and the
Suatel)' (a the Control ofPests and the Management of NuuienLS and offers its support (or
passage oethc legislative pactqe Deeded to carry &hem out

We would like to h.ighlight OlD' major zecommendarions. The Commirtee:

• Slrongly supporu implementing these SD1IlCgies. Members arc concerned about problems
resulting from the control of peSlS and management of nurrients. as weU as contamination
from other sources, such as improperly constructed wells or leaking slO1'8ge tanks.

• Recommends thai there be a preamble 10 the two strategies that provides a context for the
two strategies. In addition.lhis preamble should provide highlights of both strategics, and
convey a sense of urgency fa' implemenaon.

• Recommends that prevention of funhCl conwnination be the cornerstone of MiMcsota's
ground water prote.ction effol1S. In addition. cleanup of appropriate areas should continue
to be an imponant pan of Minnesota's efforts.

• SupportS Minnesota having nondegradation (meaning prevention of further contamination)
for a goal in order to have continued movement toward improvement of ground water
quality.

Supports Minnesota revising and updating the current framework mat establishes the degree
ofactions required. This framework would include numerical limits, or a process for
developing them, as a way of aaging the severity ofcontamination. identifying
appropriate preventive actions, and defining clean-up requirementS.

• Recommends applying water quality protection to all ground waler. It does not suppan
-writing off" any aquifers. Special protection should also be given in areas sensitive 10

ground water contamination,

• Recommends that the strategies need to be carried 001 as a whole, since no single efran,
whether h be education. research. monitoring, incentives, coordination, or regulation can
alone achieve the desired results.

• Recommends the creation ofa Joint Legislative Commission on Waler. This Commission
would createa focus at the legislature for water issues and programs and complement the
coordinating function of the Environmenlal Quality Board. This Commission could also
evaluate the present stale SlnlClure for its effectiveness in carrying out the strategies.

• Recommends that the Environmental Quality Board (EQB) continues its strong role relating
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to water issues. The EQB should also cake a lead role in ensuring that !We programs.
rules. and other activities recommended in the strategies are communicated to local
government.

• Recommends that the Slate significantly increase funding for local water management
activities. since locWlOvemment tw 1m essentiaJ role in protecting ground water.

• Recommends that the funding needed to carry out the strategies be a combination of broad
based (all potential beneficiaries) and those related to specific impacts on water. Every
user of water should pay the costs of general, statewide functions, such as coordinating,
education, and research. Special lUes or fees should be used co underscore the
relationship between ~iflc activities and problems or benefits.

• Recommends the stale obtain infOmlatioo to characteri.ze aquifers in tenns ofquantil)' and
quality. To do this, the state must establish clear goals for information needs that outline
the purpose, scope, value, and coordination effortS.

• Recommends that state ensure water resources data compatibility between agencies and with
local government. It should have clear goals that outline the purpose, scope, value, and
coordination effortS of its monitoring programs. Water testing should be required at real
estate transfers.

• Recommends that in considering the Strategy for the Control of Pests and Management of
Nutrients, the state must recognize the significant role the federal fann programs play in
shaping agriculture practices, and work to impact the direction of the new federal fann
program as it is drafted in 1989 or 1990.

• Recommends a research project to better evaluate the number of abandoned wells, the
priurities for sealing, and the methods and process for sealing.

The enclosed Committee Report contains more information about each recommendation as
well as a number of specific recommendations about portions of the strategies.
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Nonpoint Source ~round Water Strategy

Outline of Assessment and Recommendations

I. Executiye summary of Goyernor's Issues Team report a~d purpose of the

strategy.

II. Statewide potertial ~rourd water polluting land use activities

A. Introduction and Oyervlew

f,

8. Potential of specific actlvjties to impact ground water,

Topic 1 Pesticides

Topic 2 Fertll izers

Topic 3 Animal Waste

Topic 4 Urban lnfiltr.tjon and Construction (

Topic 5 On-site &e.age Treatment and Septage

Topic 6 Hydrologic Modifications

Topic 7 Underground IrJectlon

Topic 8 Junkyards and Backyard Qumps

Topic g Stockpile Storage

Topic 10 Point Source Topics Not Considered

C. Recommendations

1) Research and monitoring

2) Information and education

3) Regulation

4) Funding
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111. Controlling NPS Pollution through Best Management Practices

A. Overview

B. Minnesota Clean Water Partnership Program

C. Federal Clean Water Act - Section 319

D. Wellhead Protection Program

E. MPCA Experiences from current resource focused efforts

IV. The process for identifying and developing ground water protection

BMP's.

Appendix

- Ground water matrix used to select topics

- Stat~ assessment of ground water resources

A. 305 (b) report

B. Regional water quality trends in surficial sand and gravel

aquifers.
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I. EXECUTIVE SUMMARY OF THE NOVEMBER, 19B6 GOVERNORS ISSUES TEAM REPORT I,

Nonpo1nt sources of water pollution are the major reaSon that a number

of Minnesota surface and 9round waters are not clean enou9h to support

desired uses. ran9ing from drinking water to fishing. swimming and

boating.

The 1972 Clean Water Act established a nationwide goal to restore and

maintain the chemical, physical and biological integrity of the

nation's waters. This is a goal that the State of Minnesota Is

committed to achieving and maintaining.

A twelve year tread analysis indicates that water quality impacts from

municipal and industrial pQint sources are declining as a direct result (

of improved wastewater treatment. However, nanpoint sources of

pollution continue to degrade water quality, particularly in highly

agricultural areas of the state. Many human activities and land uses

result in pollution when nutrients, sediment, bacteria. toxic

chemicals, and other pollutants are carried from agricultural and urban

areas into surface and ground water.

Nonpoint sources- of pollution are defined as land management or land

use activities that contribute to pollution as a result of runoff,

seepage or percolation and are not defined as point sources under

Minnesota Statutes Section 115.01. subd. 15. This definition includes

rural and urban land uses, as well as specialty land uses such as

transportation, and recognizes that both surface and ground water can

be affected by nonpoint sources of pollution.
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Major sources of nonpoint source pollution include: agricultural

runoff; pesticide and fertilizer use; feedlot runoff; urban runoff from

streets. yards and construction sites; leachate from septic systems;

runoff from forestry and mining activities; highway de-icing chemicals;

dredging and drainage activities; and the impacts from the loss of

wetlands.

These sources of pollution result in a wide variety of water resource

use impainments ranging from reduced recreational opportunities from

degraded fisheries. impaired boating and loss of swimming

opportunities. increased treatment costs for industrial and consumptive

uses. to loss by toxic contamination.

Degradation of water quality from nonpoint sources of pollution may be

the most serious and complex environmental problem in Minnesota today.

It encompasses a wide range of pollutants generated by a large number

of sources and causes serious impacts and use impairments of surface

and ground water quality across the state~

Recognizing the seriousness of this problem. the

Energy/Environment/Resources Subcabinet approved the charge to the

Honpoint Source Pollution (NPS) Issues Team, "to develop

recommendations for a state and local program to protect and improve

the water qutlity of Minnesota's lakes, rivers and ground water through

control of nonpo1nt sources of pollution."
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Nonpoint source - Ground Water (NPS-GW) Strategy

The objective and charge of th~ str~tegy is to:

1) Furth~r ldentlfy statewlde ground water problems' assoclated with

nonpo1nt source type land use activities.

2) Strengthen ground water concerns mentioned in the Issues Team

Report by further addressing the potential for specific NPS

activitles to pollute ground water.

3) Provide recommendations in the areas of: 1) Research and

monitoring. 2) Information and Education. 3) Regulation, and

4) Fundlng.

4) Discuss a resource focused ground water management approach.

II. STATEWIDE POTENTIAL GROUND WATER POLLUTING LAND USE ACTIVITIES.

The intent of this document ls to cOntlnue prevlous efforts.

Therefore, the followlng toplcs are similar to the topics presented in

the Issues Team Report. The purpose of this strategy was not to

separate surface water, and ground water issues, but enhance the Issues

Team Report by clarifylng more of the ground w4ter.concerns.

The process began by identlfying the universe of potentlal polluting

land use activities. Evaluation categories were created to discuss

I•
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what activities should be included under the NPS-GW strategy. These

categories included: A) impacted area, B) type of pollutants,

C) related hydrologic characteristics, D) severity of both the

individual and collective impacts of the activity, E) type of

regulation, F) type of program management and funding, G) source type,

and lastly, H) overall priority rating.

The selection of topics discussed in this report is not necessarily tied to

the source type being point or nonpoint, i.e., drainage wells-a clear

example of point source. The key factors used to determine which activities

to include in this NPS-GW Strategy are regulation and management.

Regulation from the perspective of current authority to prevent pollution,

i.e. solid waste rules. Secondly, does the rule have sufficient resources

to do an adequate job of managing the potential polluting land use activity.

For example, the feedlot program has been established at the MPCA since 1975

with Mn. Rule Chapter 7020 as the enforcement tool. However, the program

has never had enough resources to regulate all 90,000 feedlots in Minnesota.

By contrast, there are many ground water pollution situations where there

has not been an established program and associated regulatory tools. Yet,

Superfund has stepped in to address the problem. Another example would be

the new underground tank program which will create regulatory tools and

management necessary to control pollution from under ground storage tanks

scattered throughout the state.

Lastly, the format of discussion focuses on the potential of specific

activities to impact ground water. A general area is listed under the topic

heading with specific land uses listed under the activity heading. Where

needed, some background information has been given to help the reader
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understand how the land use could pollute ground water. Recommendations for

future action of each topic area are stated following discussion of the

activities' potential to impact ground water.

\

"
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TOPIC 1 PESTICIDES

Overview

Pesticides are used for a variety of land use activities in Minnesota;

including cropland, rangeland, turf, forests, and acuatic environments. In

1983 apprOXimately 76 percent of Minnesota's cropland was treated with

pesticides. Pesticides sales exceeded $250,000,000 for that year. No

estimate exists for the amount spent on pesticides used in urban areas.,

During the late 1970's the potential threat of pesticides leaching to

ground water was recognized. Since then, detections of certain pesticides

have been found in many of Minnesota's aquifers. There is great variation

in the susceptibility of an aquifer for contamination from leaching

pesticides. Leaching depends on the Climate, geology, and soil properties

(e.g. soil- texture, structure, porosity, moisture, and organic matter

content). Major differences exist in the chemical properties of pesticides

which control their tendency to leach to ground water. These properties

include their solubility in water, adsorption to soil, volatility, and soil

dissipation. Soil dissipation is a function of a pesticide's ability to

breakdown and transform with sunlight, water, and microbes. Some pesticides

degrade too quickly or move too slowly in soil to be considered much of a

leaching threat to ground water with normal application; however, others

have the capability to move into aquifers rapidly.

In addition to leaching, pesticides may enter ground water by surface

runoff into sinkholes, surface waters that recharge ground water, or

improperly abandoned, granted, sealed, or cased wells. It is possible for

pesticides to impact ground water during manufacture, distribution. storage,

application, cleanup, and container disposal.
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Pesticides vary considerably in their toxic effects upon humans and

other vertebrate animals. In general, insecticides in drinking water pose a

more serious health threat to man than herbicides. However. concentrations

of herbicides, insecticides, and fungicides being found in wells have a

potential for chronic health effects; which may include cancer, mutations,

immunological changes, and birth defects. Currently, their is need for more

information on health effects of certain pesticides to humans, risks

associated with drinking water with iow levels of various pesticides, and

synergistic effects associated with drinking water with several different

pesticides or pesticides and nitrate.

POTENTIAL FOR IMPACTING GROUND WATER

Activity 1. Agricultural Application. In 1983 Minnesota farmers applied

pesticides to 97S of their soybean and sugarbeet acreage, 95% of corn

acreage. 94% of flax acreage. 93% of sunflower acreage, 92~ of wheat

acreage, 56S of small grain acreage, IS of hay acreage, 2S of pasture

acreage, and 3DS of cropland idled by government programs.- When multiple

applications were considered, herbicides accounted for 9 out of 10 acres

treated. Insecticide usage was dominated by corn pre-emergence

insecticides, which accounted for 67S of total treatment for insect pests.

Few farmers applied

- Data from 'Pesticides Used on Minnesota Farms,' MN Agricultural

Statistic Service. April 1984.

L
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insecticides to a crop more than once. Most sugarbeet acres were

treated with multiple applications of fungicides.

Pesticides are applied to Minnesota crops by aerial spraying, topsoil

application (granular •. 'tt or liquid formulation), soil injection,

soil incorporation, or through irrigation waters. Soil injection and

incorporation are generally considered to pose the greatest likelihood

for leaching to occur. However, topsoil application and spraying will

result in greater amounts of pesticides running off the soil surface.

In areas with sinkholes or improperly constructed or abandoned wells,

it is possible that surface runoff of pesticides may threaten ground

water more than leaching of injected pesticides. Aerially applied

pesticides can move by wind into ditches and surface water bodies where

the water may eventually recharge ground water.

It has been estimated that 20 to 50 center pivot irrigation systems

(less than 2 percent of all systems) are used in anyone year in

Minnesota to apply insecticides and fungicides.** Herbicides are not

generally being applied with irrigation systems in Minnesota.

Principal concerns with chemigation are possible back-siphoning 'of the

chemical solution down the well. leaks in the chemical feed line or

from chemical storage tanks, and spillage around the well. Also. since

irrigated soils often have a relatively high permeability, there is a

** Data from personal contact with Jerry Wright, Area Extension

Agricultural Engineer. West Central Experiment Station-Moris, Minnesota.
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potential for pesticides to leach through the soil with percolatirg

irrigation water and subsequent rainfall.

In addition to the method of pesticide application, other factors that

influence leaching of pesticides include: type of pesticide used, rate

area at low concentrations which may build up over the years of

pesticide use. At the present time, there are no easy techniques

available for cleaning up contamination that Involves a large

geographical area. Therefore, prevention Is the key to controlling

pesticide concentrations from these diffuse sources.

Activity 2. Forestry Application. Forest application of pesticides in

Minnesota was summarized In a quarterly update of the forest

vegetation management cooperative.· From 1983 to 1986 herbicides

were applied to an average of 29,167 forested acres in Minnesota \

-by 2 state agencies, 4 federal agencies, 10 counties, and 4

industrial firms. In 1986, sixteen percent of the 28,421 acres of

forested land where herbicides were being used were applied by

private of application, timing of application, and cultivation

practices. Generally, cOntamination from application of

pesticides to cropland extends over a wide industry. In the

period between 1983 and 1986 approximately 69 percent of the

herbicides applied to forested acres were used for release and 31

percent for site preparation. The most commonly used herbicides in

forested areas are glyphosate. hexaz1none, p1cloram. 2·4~b.

sulfometuron methyl, and triclopyr. Many other pesticides are

applied to a limited e.tent.

·Forest vegetation Management Cooperative, Vol. I, No.2, June 1987.
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There has been a decrease of aerial application in recent years. In

1983. 13 percent of all herbicides were applied to forests by air and

27 percent were ground applied. By 1986. only 35 percent of herbicides

were applied by air.

Forest applied pesticides may impact ground water by leaching through

forest soils or by entering ponds. wetlands. and other surface water

bodies that could potentially recharge ground water.

The Minnesota Department of Natural Resources (MDNR) and forest service

have recently begun to analyze ground water impacts due to hexazinone

application to forests. More studies and monitoring efforts are needed

en the other forest applied pesticides.

Insecticides are applied on orchards and nurseries for control of pests

such as the gypsy moth. There is a potential for these pesticides to

leach into ground water or to runoff into wells.

Activity 3. Turf Application. There is no accurate estimate of total

pesticide use in urban areas for home lawns. golf courses. parks. and

other public and commercial landscaping. Pesticides applied to lawns

are used primarily for pre-emergence and post-emergence crab grass

control and post emergence broad leaf control. Insecticides are also

applied less frequently for control of lawn insect pests.
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While the impact of a single la.n may not pose a significant threat to

ground water. the collective sum of lawns in urban environments

receiving pesticides may be great enough to impact ground water

quality. Pesticide leaching could likely be greatest in heayily

watered sandy Salls. Private wells are often surrounded by turf. and

thus there is potential for 1a.n applied pesticides to be transported

to ground .ater through improperly sealed .ells. little information is

kno.n about the impact pesticides applied to turf are haYing on ground

.ater quality in Minnesota.

Insecticides and fungicides are applied in urban areas to trees and

gardens. The impact of these pollution sources are also unknown.

Actiyity 4. Aquatic Enyironment Application. Pesticides are commonly

applied to aquatic enyironments for mosquito and fly abatement and for

control of aquatic nuisances. Pesticides used for fly and mosquito

control are applied primarily 1n the seven county metro area and in

other scattered urban areas. The insecticides are applied primarily by

helicopters or trucks. Insecticides that are used for fly and mosquito

control are quick to degrade. lasting from less than a day to up to 150

days. However. since some of the marshes. ponds. and wetlands that

receiye insecticides recharge ground .ater. it is possible that this

practice may be impacting ground water. Certain insecticides being

applied photo-degrade. This degradation would be slowed upon entering

soil or ground water. Insecticides used in .ater bodies must generally

pass a higher 1eYel of EPA standards.

Aquatic nuisances in Minnesota lakes may be caused by excessive growth

L
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of rooted aquatic plants and algae, leeches, or large numbers of snails

that carry the organism causing swimmer's itch. Pesticides are used to

control each of these nuisances. In 1986 71,000 tons of cooper sulfate

were applied to Minnesota lakes to control algae and other pests.

Other pesticides that can be legally applied include Diquot, hydrothal,

erdathal, and aquathal.

Proper use of copper sulfate and other approved herbicides have not

been demonstrated to adversely impact ground water; however, more

studies may be needed. Illegal application of pesticides to surface

waters is suspected. The illegal pesticides are persistent and tend to

bio-accumulate. Therefore, illegal use of pesticides in lakes may have

serious consequences to both surface and ground water quality.

Activity 5. On Site Loading, Cleanup and Disposal. Ground water.
contamination may result from small but frequent spills at

pesticide mixing, loading, and rinsing areas on the farm field.

Rinsate from the cleaning of spray equipment may be washed into the

soil; the large amounts of pesticides and infiltrating water involved

in cleaning may increase pesticide leaching. Frequently mixing,

loading, and rinsing operations are done near barns or sheds which are

often in the general vicinity of farm wells. Surface runoff into

improperly sealed wells could result in high pesticide concentrations

in the underlying aquifer(s).

Unrinsed pesticide containers that are dumped on land will eventually

corrode and release high concentrations of pesticides to th~

environment. Extremely high levels of pesticides enter ground water
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when unwanted or unused pesticides are improperly disposed. Currently,

proper disposal of unwanted or unused pesticides Is prohibitively

expensive for many pesticide users.

Activity 6. Manufacture and Bulk Storage. Rlnsate originating from

pesticide storage and handling factlltles In rural towns can tmpact

ground water by running off into sinkholes, abandoned wells. or

leaching through the soil. The magnitude of this problem is unknown.

Accidental spills and leaks of pesticides at manufacturing facilities

and at other establishments where bulk pesticides are stored and

handled are generally considered point sources of pollution. A variety

of federal and state environmental laws and regulations contain

provisions to prevent contamination from these point sources. Should

contamination occur, it can usually be characterized as a concentrated

plume that is relatively localized.

Activity 7. Other Applications. Herbicides are also used in pastureland,

ditches. and feedlots to control weed growth. Ground water can be

impacted from these sources by any of the transport paths previously

discussed (e.g •• leaching. discharging surface water. improperly sealed

wells. etc.). little Information Is a.allable as to the amounts of

pesticides used for these types of land uses.

RECOMMENDATIONS

1. Refer to the Pest and Nutrient Management and Water Resources

Strategy recommendations options.

(

•
I
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TOPIC 2 COMMERCIAL fERTILIZERS

Overview

Of the state's approximately 54 million acres of total area, land in

production accounts for 30 million acres, with cropland being about 23

million acres. Fertilizers are applied on most of the 23 million acres of

cropland. Additional fertilizers are applied to turf (residential lawns,
/

golf courses, parks, etc.), tree nurseries, and gardens. The three primary

nutrients that are formulated and applied to soil for increased plant growth

include nitrogen. phosphorus and potassium. Magnesium, calcium, sulfur and

other micro-nutrients are applied in lesser amounts in localized areas.

Phosphorus (P) and potassium (K) in ground water are not generally

considere~ a health threat. However. when ground water with high relatively

phosphorus concentrations discharges into a lake directly or indirectly via

streams. it can lead to increased algal populations and weed growth. Both

phosphorus and potassium fertilizers are usually attenuated by the soil, and

thus have a low susceptibility to leaching to ground water. Of the three

primary nutrients, nitrogen has th~ greatest potential to have adverse

effects on ground water quality.

From the basic compound, NH3• many different fertilizer nitrogen

compounds are manufactured. Fertilizer that is not already in a nitrate

form can be converted by bacteria into nitrate. Due to its negative charge

and high solubility, nitrate has a high potential to leach (i.e., move

downward in the soil with percolating water).



-18-

The rate of leaching is variable, depending on such factors as soil

texture, soil str.ucture (ego macropores). amount of rainfall or irrigation,

and timing of nitrogen inputs in relation to use by plants. In addition to

leaching, nitrate can reach ground water by direct channeling of surface

water into improperly sealed or cased wells, agricultural drainage wells, or

sinkholes.

Nitrate-N in drinking water at concentrations above 10 mg/l have caused

a serious blood disorder known as methemoglobinemia or "blue baby syndrome"

in infants less than six months of age. When infants ingest nitrate,

methemoglobin is formed in the blood. This blocks the formation of blood's

oxygen carrier hemoglobin. Methemoglobinemia can result in death. High

nitrate concentrations in drinking water have also been implicated in such

problems as cardiovascular disorders, hypertension, increased cancer rates

and congenit.l malformations. Further studies are needed on these chronic

adverse health effects. Livestock that drink water with high nitrate

concentrations have been reported to have suffered poor growth, infertility

problems, abortions and general unhealthiness.

POTENTIAL FOR IMPACTING GROUND WATER

Activity 1. AgriCUltural Application. Between 0.8 and 1.3 billion pounds

of nitrogen fertilizers were applied to Minnesota cropland annually

between 1980 and 1986. Due to inaccurate assessments of legume-N and

manure-No and to unrealistic yield goals, nitrogen fertilizers are

often greatly over-applied. Nitrogen fertilizer that is. applied in

excess of the plants ability to use this nutrient nitrogen may be lost \
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to the soil water and ground water below the rooting zone or to the

atmosphere. In addition to nitrogen fertilizer application rates.

several other fe '"1 management practices will influence the amount of

leaching nitrate. These factors include: type of fertilizer used.

timing of application{s). placement of fertilizer. tillage practices.

and irrigation management. There is a need to continue research on how

to best manage fertilizers and cropping systems to minimize leaching of

nitrate into ground water. It is also very important to educate

fertilizer applicators on the most up to date "Best Management

Practices" regarding fertilizer application.

One method used to apply agricultural fertilizers in Minnesota is

through irrigation systems. Roughly 75 percent of the 4.000 irrigation

systems in Minnesota are equipped to inject fertilizer into irrigation

water. However. the higher cost of the required liquid N fertilizer

often discourages farmers from using irrigation systems for

fertilizing. Most operators use irrigation equipment to apply the last

1/6 to 1/3 of the crops total nitrogen needs. For corn this is

commonly 20 to 60 pounds applied in one to three applications. This

accounts for a very small percentage of Nfertilizer use in Minnesota.

Contamination of ground water due to nitrogen fertilizer applied

through irrigation waters may occur primarily by accidental backflow or

siphoning of chemicals down wells. and leaching through the soil with

irrigation water and subsequent rainfall.

While improper irrigation management may contribute to ground water

contamination. research has shown that Napplication via irrigation to
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supply a part of a crops nitrogen needs can be ~ best management

practice on sandy sofls where rapid percolation exists.

Activity 2. Turf Application. Fertilizers are used extensively on turf for

home lawns, golf courses, parks, and corporate lawns to maintain and

improve landscape quality and beauty. Although individual areas of

application are usually small relative to agricultural fields, the

total area of fertilized turf in urban and suburban environments 1s

great enough to present a potential threat to both surface and ground

water. Ground water contamiNation from lawn fertilizers may occur

primarily In three ways: I) leaching through the soil, 2) runoff into

improperly sealed wells lbcated in the fertilized area, and 3)

infiltration from stormwater collection systems.

Due to extremely high root length densities, an established lawn can

rapidly absorb fertilizer nitrogen. HoWever, when fertilizer

application rates and infiltration rates exceed the ability of turf to

use the nitrogen, leaching of nitrate can result. The primary concern

is for leaching of nitrog.n fertilizers to ground water in sandy soils

that are heavily watered. leaching nitrate from starter fertillzers

can also be a problem in lawns that have been recently seeded and are

not w.l1 established. ~ery little ground water monitoring has been

done in Minn.sota uhder lreas where turf fertilizers are being used.

(

\

\
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Activity 3. Manufacturing, Storage and Handling. Spills and rinsate runoff

at fertilizer manufacture, storage or handling facilities could reach

ground water by leaching, or running off into sinkholes and improperly

sealed wells. Several Minnesota rules and statutes have been written

which grant responsibilities to state agencies to handle spills related

to fertilizer storage, manufacture, and handling. However, it is

possible that many smaller spills go unrecognized. Of special concern

is the storage of 28X-N solution. Distributors often store this

corrosive liquid fertilizer throughout the winter so that it may be

applied during the spring. It is often difficult to check the contents

in storage to insure that there are no leaks in the system. leaking

28%-N solution has a high potential to rapidly leach into aquifer

systems.

Activity 4. Other Applications. Nitrate contamination of ground water may

result from nitrogen fertilizers applied to gardens, orchards, tree

nurseries and sod farms. The extent of ground water contamination from

these sources is unknown.

RECOMMENDATIONS

Refer to the Pest and Nutrient Management and Water Resources Strategy

recommendation options.
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TOPIC 3 ANIMAL WASTE

POTENTIAL FOR iMPACTING GROUND WATER

Activity I. Feedlots. A typical feedlot consists of some fOrm of

confined area where m.ri~re will accumulate for a period of time. An

outdoor facility may have some concrete pad to facilitate manure

handling, but many feedlots exist over bare soil. Soil type Is an

important variable affectlrig movement of pollutants in manure to ground

water. However, due to the sealing ability of manure other variables

have a greater impact on eohtamination of GW frOm feedlots or leaching

directly below the feedlot Is hot as great of a concern. The degree of

animal activity or Inactivity has an effect on biological breakdown of

the seal. Feedlot start up and area of compaction affect the rate of

seal development. Runoff to areas adjaceht to the feedlot which have (

higher Infiltratiori rates may be the primary pollutant recharge .re.s.

Pollutants of primary concerh are nitrogen, phosphorus and

bacterial/viral pathogens. The relative area of impact may be small,

yet the concentrations of pollutants will be relatively high compared

to manure land application. A plume In the ground water could be small

and narrow and directly impact a lake or domestic water well.

Activity 2. Hariure Storage. Typical mariUre stOrage in Hlnnesota consists

of an earth basin. concrete pit or above ground slurry store. The

earthen basins generally have a higher potential for seepage and
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subsequent ground water pollution. Yet. in a study conducted for the

MPCA in 1980*. the manure was found to be behave more like a sealant.

Problems appear to occur where the seal d~siccates and fracture zones

are created. allowing rapid transmission of pollutants beyond the

biologically created seal. Plumbing failures have resulted in both

surface and ground water pollution with above ground tanks. Generally.

concrete pits work ideally. except when they are not properly managed

and the manure overflows the pit. The pollutants are the same as

feedlots. The area of impact is approximately the same as feedlots.

However. given a catastrophic collapse of soil and carbonate rock under

a storage facility in S.E. Minnesota. the area of impact would become

significant.

Activity 3. Land Application. Land application of manure is common

practice in Minnesota. Land application of manure for its fertilizer

value is effective resource recovery from a waste product. Yet, proper

land application practices have not been widely used because the

nitrogen content is often not understood by those applying manure to

land. Over application of manure or a combination of manure and

nitrogen fertilizer is common. In areas with high animal populations,

such as S.E. Minnesota. over application may be the key reason for

elevated nitrate levels in ground water. Other pollutants may be

present. yet the incidence of detection for biological

*Dalen. L. 1980. Ground water investigations near animal manure ponds

submitted to MPCA by Barr Engineering Co., Minneapolis, Minnesota
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pollutants is highly variable. The area of extent, at a minimum, is

field scale and usually more regional depending on t~e reg10n l s animal

density.

RECOMMENDATIONS

1. Research and Monitoring

It is recommended that USGS. U of Mln cooperation with MDA and

MPCA further evaluate N-isotope-technology as a diagnostic tool to

assess sources of nitrogen in ground water.

It is recommended that the Uof M. in cooperation with MPCA, and

USGS study potential ground water impacts under dlfferent manure

management scenarios.

It 15 recommended that the U of Mdevelop a manure/soil testing

program to better assess available nitrogen and account for

environmental losses.

2. Information and Education

It 15 recommended that Mlnnesota extension service further develop

informatlonal material to explain the findings of current animal

waste/ground water related research.

3. Regulation

It is recommended that a ground water hydrologist be added to the

MPCA feedlot program to provide ground water revlew.

(

(,

i
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It is recommended that more counties be drawn into the feedlot

program.

4. Funding

It is recommended that state funding be provided for the above

referenced staff position.

It is recommended that ASCS and state funding be made available to

counties to manage a county feedlot program.

It is recommended that LCMR funding be sought to conduct the

activities listed under research and monitoring.
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POTENTIAL FOR IMPACTING GROUND WATER

Aetivfty 1. Ruhoff seepage basin's. In'the past, the major co~cern of

parking rot runoff was wa'te":' YO1ume; sediment. and nU'tr1ent i'mpacts on

a receiving body 6f surface wlter. Large volumes of water may tend to

1ncrease floodl'ng pr06,eriiS. n'U'ifl'ents w'fll acce ferate lake

eutrophlcation', and s'ed\'~~nis if,'iy d~stro'y fish spawning' areas, as well

as decrease di'ssolved oxygen ,JeVel1s. B'ecause of these problems,

parking lot runoff fs ol'~en Rept on-sfie in large catchment basir.s.

These baslns are desl'g'ned' to a','l'cfo' th~' runoff to gradually percolate

lnto the soH. Sol1'; !i.~erii"l!y p~6Vl'd. excellent treatment of the

nutrients and sedi'ments conta'fned tIn i~e runoff water. Recently,

however, there has been muc~ cohcern over other contaminants which are

contal ned In the i'uiloff. Theil! co~t.,ii1'na-n-ts, 1nc1udl ng certal n heavy

metals, toxic orga"nfc c~eril1:ca1S and de11C1I~g' 5·,1't5, can cause health

problems.

Parklng lot runoff co~t6I'ns'" varlHy of compounds. Typlcally the

aromatic hydrocir6iiW{; 4nd ~.'avy met,Hs froirt' ga's6'lln" and crank case

011 can be transported' l',r~o ground ..at"r vl'. seep~'g" basins. L1'ttle

research ha; been dci~. io' a;'sess ttl'e' Jiiagnftude of t~" problem.

Activity 2. Construction. Runoff waters from construction activlties

carrying sediment an~ chemicals can have direct impacts to surface

water. However, 1mpatts to ground water are less obvious. Not every

(
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construction site has a portable satellite to address sanitary

concerns. Disposal of refuse, paints and solvents sometimes occurs on

site. Small scale leaks and spills of petroleum hydrocarbons at the

construction site can also be easily covered over with soil. There is

potential for many pollutants to remain behind when the construction

crew leaves. The unsuspecting property owner may end up with a

contaminated well or contaminate his neighbors well.

Another example would be cut/fill of earth such that ground water

recharge is altered or subsurface flow patterns may be altered so as to

flood a previously dry basement or drainfield. In southeastern

Minnesota, construction activities can alter the surface and ground

water flow regimes by creating new sinkholes, allowing sediment and

other debris to enter ground water. Sediment, along with its attached

chemicals, has been reported in domestic water wells in loess covered

uplands of southeastern Minnesota.

RECO~'ME NOAT IONS

1. Research and Monitoring

It is recommended that the MPCA in cooperation with the MOOT, Met

councilor other local units of government conduct some initial

studies to further describe and characterize the qHlity of

seepage basin water.

2. Information and Education

It is recommended that regional ONR hydrologists, local soil and
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water conservation districts be contacted for technical assistance

in reviewing construction plans for possible hydrologic impacts.

It is recommended that local community building inspectors receive

HPS and Hazardous waste training, such that poor construction site

practices can be identified.

3. Regulation

It Is recommended that developers/builders submit to the local

unit of government their waste management plan.

4. Funding

It Is recommended that LCMR funds be sought to conduct the above

referenced runoff seepage basin study.

(

(
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TOPIC 5 ON-SITE SEWAGE TREATMENT AND SEPTAGE

POTENTIAL FOR IMPACTING GROUND WATER

Activity 1: Septic tank soil absorption systems (ST/SAS) are used by

approximately one-third of Minnesota's residents. Typically, these

users are in a rural setting. However, there has been an increasing

number of housing subdevelopments in the past decade relying on

individual sewage treatment systems. Around popular rural lakes there

has been second and third tier development. Individual sewage

treatment is not always a viable option do to poor site conditions.

Thus, off site large soil absorption systems have proven to be a cost

effective alternative.

The potential to pollute ground water exists with any size system. The

septic tank is designed to treat and remove primary pollutants, i.e.

solids, and BOD. The soil absorption system is designed to further

treat the wastewater, i~e. some pathogens and nutrients. However, not

everything is treated or removed by ST/SAS. Some nutrients such as

N03-N, virus', and toxic organic chemicals will move throu~h the ST/SAS

and enter ground water. Typically, the lower volume of wastewater

delivered to the ST/SAS, the lower the pollutant concentrations will be

in ground water, due primarily to dilution. However, large soil

absorption systems, or a high density of individual systems can

significantly stress the surficial aquifer in a given region. The

degree of impact is a function of the cumulative pollutant
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loading and the specifjc aquifer characteristics ~rd ~s~s. f~rther, if

the ground wa~er of conCern disc~.rges jnto • la~e, there is a

potential to impact the l.~e resource.

Activity 2: Septage. Authorities recq~end that the septic tan~ portion of

these systems be pumped or cleaned at least every Z to 5 years. The

pumpings frpm septic ta~ks. ~Q~"ly r~f~rr~d ~o as IIseptage"~ m~st

then be disposed of. Current s~pt.ge 41sposal practices in Minnesota

Involve either land applic~tion pr di$,~h.rge to a municipal wastewater

treatment plant (M~P), The Me~ropoljtan Waste Control Commission

allows septage to be djsposed in any of ten interceptors located

throughout the seyen courty ~etrQ ar.~.

Land application of septage can pose. threat to ground water quality

if not managed properly. Septage contains nutrients (nitrogen,

phosphorus), pathogens (diSease-causing viruses and bacteria), and

household toxic wastes (benzere, toluene, naphthalene,

trichloro-ethylene, trichloroethane). Often septic tank pumpers have

only a few parcels of land ayailable ~o dispose septage on a continuous

basis. Ouring winter, p~mpers frequently bac~ up to the edge of these

parcels and du~ without unifonnJY apPlYing the waste over the entire

area. These practices can result jn ground water contamination of

nitrates, pathogen~, and toxic compo~pds. Minnesota rule Chapter 7040
I .

addresses the l.nd application of munjcipal sewage sludge. This rule

provides a model for how septage could be better regulated.

(
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RECOMMENDATIONS

1. Research and Monitoring

It is recommended that further study be made by the MPCA of the

potential pathways for toxic organic chemicals to reach ground

water via ST/SAS.

It is recommended that maximum ST/S: ~ densities be developed by

the MPCA for various hydrogeologic settings.

2. Information and Education

It is recommended that the MPCA in conjunction with the ISTS

committee, further develop the training workshops for this topic

area.

3. Regulation

It is recommended that MN rule Chapter 7080 be made mandatory

statewide.

It is recommended that after the above research items have been

completed that Mn rule Chapter 7080 be revised to better protect

ground water.

It is recomnlended that the MPCA, along with septic tank pumpers

and county solid waste officers, promulgate rules and regulations

governing proper septage disposal. The current sludge rules olong

with examples from other states which have such regulations may be
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used as a guide. Also. the Environmental Protection Agency is

currently drafting regulations which would require states to

develop septage management programs.

4. Funding

It is recommended that LCMR or EPA funding be pursued to conduct

the items listed under Research and Monitoring.

It is recommended that the legislature act to insure funding for

the educational needs of on-site se.age treatment.

It 1s recommended that the current state grant program for on-site

systems be revised to provide grant dollars to counties to bett.r

manage their on-site sewage treatment program.

(
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TOPIC 6 HYDROLOGIC MODIFICATIONS

POTENTIAL TO IMPACT GROUND WATER

Activity 1. Wetland Filling. Wetlands that exist primarily due to slowly

permeable soils (i.e. terrestrialized as bogs) are valuable for

recharging ground water. If the wetland is filled the surface and

subsurface runoff flow path is altered. Net recharge will probably be

reduced along with an increase in surface runoff to creeks. streams.

ditches and lakes. The effect of reduced recharge. means less head to

drive water to discharge areas. Less hydraulic head to move water.

results in flatter hydraulic gradients potentially allowing pollutants

to migrate deeper into the aquifer. With a sufficiently steep

hydraulic gradient. pollutants will tend to stay near the top of

aquifer. Further. wetlands provide good treatment of downward

percolating water. The organic rich and tighter wetland soils can

physically and chemically remove some pollutants.

Activity 2. Surface Runoff Reduction Practices. Any practice which reduces

surface runoff and increases infiltration. can potentially increase the

amount of pollutants entering ground water. It is difficult to predict

the trade off between enhanced surface water protection vs. some degree

of ground water degradation. This analysis will typically be site

specific.

Activity 3. Drainage. (Drainage will not be dealt with in this strategy

because the impacts are primarily related to surface water.)
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Activity 4. Induced Recharge / High Volume Discharge. High capacity

irrigation and municipal wells can alter natural ground water flow.

The cone of depression created by pumping can pull pollutants that are

near the wat.r table deeper into the aquifer. Wh.n the well is not in

us. then th.s. pollutants will remain at the draw down depth and move

with adv.ctiv. flow. With the pollutants at a similar .l.vation as a

domes~ic wat.r well scre.n. it is possible for the pollutants. to move

in a flow str.am lin. toward the domestic water well.

Activity 5. Sinkhol.s and Losing Str.ams. Anytime a dir.ct conduit is

opened at the land surface, surface water pollutants can be carried

directly into ground wat.r. Many sinkhol.s ar. filled with s.diment,

thus they provide some limited removal of pollutants. However, the

sediment itself, is not stable and tends to move into ground water.

Sinkhole formation occurs often in S.E. Minnesota. many of th.se

conduits are small and oft.n refill themselves via s.diment transport.

Sinkhole formation is a dynamic proc.ss.

Another phenomenon that occurs in S.E. Minnesota is losing streams. A

losing stream is a str.am that recharg.s ground wat.r. Typically

ground wat.r will discharge into a str.am and f••d the str.am causing

it to gain volume. How.v.r. wh.r. upp.r carbonate aquif.rs

(i •••• gal.na) discharg. their water above a confining b.d, a spring

will occur and cr.at. a str.am. This str.am may cut down through the

confining b.d and .ith.r disappear via a sinkhole or .v.ntually go dry

via s••pag. and .vaporation loss.s. These losing streams will carry

pollutants along th.ir flow path. either above or below ground.

(,



Activity 6. Acid Precipitation. Acil rain can impact ground water by

altering existing soil chemistry. Soils naturally hold many different

organic and inorgaJlic compounds. If the pH of soil water is reduced,

often the soil wi". release some of these compounds, including heavy

metals, which could move down into the ground water.

Activity 7. Ground Water Impacts on Surface Water. Some lakes are

primarily controlled by ground water. If the ground water contains

high phosphorus ornitrate, either from agriculture, on-site sewage or

natural the lake could be impacted.

Activity 8. Radioactive well water. The practice of drilling deep wells

into cambrian or precambrian form~tions may yield nitrate free ground

water; however, zones of high radioactivity may be tapped by the

construction of the water well.

Radium* is a naturally occurring element that is formed from the

radioactive decay of uranium. There are two (2) isotopes of concern;

radium 226 and radium 228. Radium 226 has the longest half-life, 1,620

years. A half-life is the time it takes for an isotope to decay to

one-half its level. Uranium occurs widely throughout the geologic

environment although usually it is in minute quantities. Since radium

is a product of the decay of uranium, older rocks will generally

*Lehman, L. 1988. Radium in drinking water. Prepared for the City of

Savage by L. Lehman and Asso. Burnsville, Minnesota
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contain higher cOncehtrations of radium. the highest concentrations

have been observed ih bld tambrian rocks. Higher than normal

concentrations of radium have been reported in Great lakes/Midwest

States, including Wisconsin. Illinois and Iowa. In Minnesota. several

municipalities have discovered radium levels above federal drinking

water standards. Other states With reported high concentrations are

North Carolina and Maine; areas Which are also underlain by old

granitic-type rocks. Radon, which is a gas, is another problem,

particularly in basements of older homes.

RECOMMENDATIONS

1. Research and Monitoring

All of the discussed activities heed to be further evaluated. The

MDH, MGS, MPCA, DNR, sts, and USGS should work cooperatIvely to

assess potential Pbliuting hydrologic modifications.

2. Funding

Proposals dealing with the above areas should be made to the LCI~R.

I,
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TOPIC 7 UNDERGROUND INJECTION

Class V of the federal underground injection control (UIC) program is

the general catch all category of the underground injection

classification system. Due to the broad nature of this category, Class

V systems will be in included in the NPS-GW strategy. (For further

information on the UIC program see the UIC issue paper of the

Comprehensive Ground Water Strategy.)

POTENTIAL FOR IMPACTING GROUND WATER

Activity 1. Drainage Wells. The number of agricultural drainage wells in

Minnesota is unknown. However, most wells are suspected to be

in the southern Clayey till and loess areas of the state. The

potential to contaminate ground water can be very high, depending on

the land use of the drained area. Researchers from Iowa have

documented the nature of their use and the quality of the water.

Baker* (1984) has observed agricultural drainage wells to have a great

potential to deliver nitrates, sediment, bacteria, ane pesticides to

the underlying aquifer. An urban storm water drainage well has equal

potential to deliver nitrates, pesticides, heavy metals and other toxic

pollutants to ground water.

*Baker, J.L., and T.A. Austin. 1984. Impact of agricultural drainage

wells on ground water quality. EPA completion report. Dept of Agri.

Engr., Iowa State University, Ames, Iowa.
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Activity 2. Explosion Wells. Another UIC example can ~e fo~n~ in the

minin~ of ~tal~. or water well development in cambrian shield bedrock.

The tec~niqH~ pf ~sing ~xRlosives to fracture the rock can introduce

pollutants to t~e assQciat~d aquif~r. i.e. Biwabik Iron Formation.

Activity 3. Sewage Dfsposal Wells. Another name used to descrfbe t~js

activity is 'seep~ge pit,' Th~se sYstems are typically asspcjat~d with

older rural homes in co~rse te~tur~d soils. The well or pit opt jon was

popular because coarser textur~d soils ~1d not need a large area extent

to transmit the sewage. Clearly, ground water protection was not an

issue during the installation of these systems. Direct disposal of

on-site sewage represents a threat to ground water. Concern exists not

only for human patho~eps an4 putrfents transported to ground water, but

other toxic household che~ic~l~ t~~t cQuld be disposed through a

seepage pit.

Activity 4. Abandoned Wells and ImproperlY Sealed/Cased Wells. Abandoned

wells represent an implied potential impact to ground water by their

mere existence. Given stable conditions, surface transport of

pollutants may never Qcc~r for a given abandoned well. Nevertheless.

the land use could change. If the abandoned well were ignored during

land development of th~ given are~. pollutants could be delivered to

the well and then directly transported to the ground water.

"MDH, Ground Water Quality Control Unit

(
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Cross contamination of an upper aquifer to a lower aquifer is a serious

concern not only with abandoned wells, but existing wells that are

improperly sealed and cased. Extensive ground water contamination in

southeastern Minnesota has been linked to poor well construction.*

RECOMMENDATIONS

1. Research and Monitoring

Previous inventory efforts have been targeted toward generating a

general data ba~(' c: C: .. 5S Vactivity. This type of data is

applicable only for general assessments of potential injection

well contamination problems. To provide a more focused

evaluation, MDH and MPCA should select several small areas or

counties to conduct an intensive field inventory of all types of

. Class Vwells.

2. Information and EdL;c~.~;on

It ;s recommend€~ that Minnesota Extension Service develop

informational material to increase the awareness of the public to

these polluting land use practices.

3. Regulation

It is recommended that MDH, inconjunction with local units of

government, increase their enforcement efforts to control these

sources (drainage wells and the other types of wells discussed) of

ground water pollution.
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It is recommended the SWCO's staff be used at the local level to

identify problems.

4. Funding

It is recommended that cost sharing programs include dollars for

proper abandonment of these systems.

Real estate resale tax credits should be considered as a way of

financing the elimination of these sources of ground water

pollution.

(
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TOPIC 8 JUNKYARDS AND BACKYARD DUMPS

POTENTIAL TO IMPACT GROUND WATER

Activity 1. Junkyards. Junkyards have been around Minnesota for a long

time. However, more recently the type of items stored in junkyards has

expended. Because many landfills are not accepting items like used

bQrrt)~ Qr batteries, they often end up being stored in junkyards.

Less obviou~ pollutants such as fuel and crank case oil from junked

autos can potentially move into and through the soil. Even items such

as old appliances, which appear to be no more than an eye sore, are a

potential threat to ground water quality. PCBs were used in the

capacitors and ballasts on motors from 1930 to 1977. If the appliance

is not disturbed. there is perhaps little chance for PCBs to enter

ground water. However, it has been reported that in the waste product

of scrap metal processors. PCB1s have been detected. MOOT has some

regulatory authority to relocate junkyards. Currently MPCA is working

with MOOT to evalUate potential problems. i.e. a check list of

hazardous material that MOOT staff can use when they assess a junkyard.

Activity 2. Backyard Dumps. In rural areas of Minnesota, many land

owners have tYJically disposed of their waste on their own property.

The waste stream includes everything, including the kitchen sink. Of

particular concern, are hazardous materials that are knowingly or

unknOWingly discarded in the "back 40" refuse pile. These items can be

petroleum. pesticide or solvent containers. The potential to

contaminate ground water is further exacerbated when these piles are

placed over coarse textured soils and sinkholes.
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Activity 3. Abandon Dumps

See MDA Abandon Dump Inventory

RECOMMENDATIONS

I. Research and MonItorIng

It Is recommended that the MPCA along .ith other appropriate units

of government further study ground .ater below junkyards and

backyard dumps.

2. InformatIon and Education

It Is recommended that MInnesota extension servIce along .ith the

MPCA and other local units of government prepare and discriminate

information on the hazards of these practices.

3. RegulatIon

It is recommended that MOOT and the MPCA .ork together to develop

a regulatory approach to protect ground water from junkyards. It

is recommended that local units of government take a more act1vf

role In regulatIng backyard dumps.

4. FundIng

It Is recommended that a legislatIve initiative be made to provide

funding to address the above fssues.

\

(
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TOPIC 9 STOCKPILE STORAGE

POTENTIAL FOR IMPACTING GROUND WATER

Activities: Current large scale stockpiling activities in Minnesota

include: waste rock, road salt, power plant coal, fly ash, lime sludge,

salt whey, and silage. These activities vary in the types of

pollutants they contain and their potential to impact ground water.

Salts, nutrients, metals, and other organic compounds can leach either

directly below a stockpile or adjacent to the stockpile. The porosity

of the underlying and adjacent material, along with infiltrating

precipitation, will control the physical potential to leach. However,

the unique biochemistry of the stockpile can also significantly

influence leaching potential. For example silage stockpiles tend to

have low pH leachate. The low pH can mobilize ions that under higher

pH conditions would not normally move.

RECOMMENDATIONS

Research and Monitoring

1. It is recommended that stockpiling activities for waste rock, road

salt~ lime sludge, salt whey, and silage be further evaluated by

the MPCA and appropriate industry and/or local units of

government.
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2. Based on the above analysis, where issues are identified.

BMp·s should be developed to minimize ground water impacts.

Regulation

1. Where local units of government have statutory authority, i.e.

zon1ng, land use permits should be issued to better control

stockpiles in the given unique local hydrogeologic setting.

2. These permits should request monitoring to obtain data needed to

address the above ground water concerns.

(

(

\
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TOPIC 10 POINT SOURCE TOPICS

The following topics were initially considered in the universe of potential

polluting land use activities. However. they will not be addressed in this

portion of the ground water strategy. Adequate program management was used

to differentiate these topics from NPS topics. The following topics have a

framework that is currently addressing potential ground water pollution.

Complete adequacy is not necessarily implied. merely sufficient management

to be able to delineate nonpoint sources from point source control.

Activity

New well installation

Municipal sewage sludge

Municipal wastewater

Industrial wastewater

Industrial sludge

Solid waste. compost. and

facil ities

Management

-Mn Rule Chapter 4725. MDH

-Mn Rule Chapter 7040. MPCA

-Mn Rule Chapter 7001 and 7050. MPCA NPOES or

sos permits

-Mn Rule Chapter 7001 and 7050. MPCA NPOES or

SOS permits

-Mn Rule Chapter 7001 and 7050. MPCA NPOES or

SOS permits and/or solid waste permits

-Mn Rule 7001. and 7035. MPCA solid waste ROF

permits. SARA and State Superfund. RCRA



Mining

Silviculture and wood

products industry

Toxic, radioactive. and

hazardous waste

Underground storage,

transportation and spills
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-Mn Rule 7001 and 70S0. MPCA ~POES and/or SOS

permits

-Mn Rule 7001 and 70S0. MPCA NPOES and/or SOS

permits

-Mn Rule Chapters 7001. 704S. 7046. MPCA

~azar4ous waste permits, SARA and State

Superfund. RCRA

-Mn Rul~ (Currently being developed), MPCA.

UST

.,

III. Controlling NPS Pollution through Sest Management Practices

A) Overview

Potenti.l polluting activities where a resposible party can generally be

identified and brought into complfanc~ are after controlled through state

and federal regulation. The state a~d federal regulated activities are

often aimed at preventing pollution of lcoaljzed waters. While this type of

an approace works well for many Mpo1nt sources· of pollution, it 1s often an

improper approach to take for controlling diffuse or nonpoint sources of

pollution that may be impacting ~aters over a broad regional scale.
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An approach to control nonpoint source pollution is to use Best Management

Practices (BMPs). BMPs are defined as practices, techniques, and measures

that prevent or reduce water pollution from nonpoint sources by using the

most effective and practicable means of achieving water quality goals.

Practices such as pesticide and fertilizer management and filling abandoned

wells; techniques such as providing financial incentives and education; and

measures such as ordinances and regulation, are all included in the broad

definition of Best Management Practices.

Ground water resource management programs encouraging BMP use can be most

effective if fed at the local level. Local units of government have the

most knowledge of their land uses, water resources, pollution problems, and

concerns of individuals. Since local government typically does not have the

technical or financial resources to resolve NPS contamination problems,

state and federal level assistance may be necessary.

Program have already begun in Minnesota which aim to control nonpoint

sources of pollution through BMP cooperative partnership efforts between

state and local units of government. It is recommended that current

programs that address NPS ground water pollution by encouraging BMP

implementation be continued and expanded. The fulfillment of research,

monitoring, and education recommendations stated in the NPS Issues Team

Report, EQB Water Resources Strategy, and Section II of this report should

lead to an enhancement of the general body of knowledge concerning BMPs.

Therefore, from these recommendations improvements could be made in

statewide programs geared towards controlling NPS pollution through BMPs.
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The fulfillment of research, monitoring. and education recommendations

stated in the NPS Issues Team Report. EQ8 Water Resources Strategy. and

Section II of this report will lead to an enhancement of the general

body of knowledge concerning BMPs; thus, benefiting statewide and

localized NPS pollution controlling efforts. In addition. what is

learned from partnership programs aimed at improving water in selected

local areas can be applied to statewide programs.

B) CLEAN WATER PARTNERSHIP PROGRAM

Purpose

Achievement of Minnesota's water quality goals will require a comprehensive

water quality program implemented through a coordinated state and local

partnership which prOVides the flexibility to meet the variety and

compleXity of problems resulting from nonpoint sources of pollution. The

purpose of the Clean Water Partnership Program, proposed and enacted in

1987, is to protect and improve surface and ground water quality in

Minnesota by controlling water pollution associated with land use and land

management activities. Through the program, State financial and technical

assistance will be given to the local units of government leading the

programs.

THE CLEAN WATER PARTNERSHIP PROJECT PROCESS

A Clean Water Partnership project will consist of several phases; a

Oiagnostic Study. Implementation Plan Preparation. BMP Implementation, and

follow-up monitoring.
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Diagnostic Study: The process begins by defining the boundaries of the

project area. This will involve topographic map interpretation, modeling

and field assessment. Next the monitoring network must be design based on

the above analysis. Sampling will usually occur for two years, at which

time ideas should be generated for preparing an implementation plan.

Implementation Plan: This phase involves the analysis of the data collected

in the diagnostic study for purposes of defining water quality problems and

their causes and water quality goals and objectives. The combination of

education, incentives, official controls and BMPs necessary to solve

specific water quality problems are identified in the plan. The plan will

layout the necessary action needed at the local level to correct or prevent

further pollution. Project administration and coordination with existing

land-use programs, controls and activities of local units of government are

defined. The plan will need to layout some time frames based on predicted

ground water flow rates.

BMP Implementation: The project implementation phase will involve the

implementation of the activities identified in the implementation plan.

This stage will perhaps be the most costly and take the longest amount of

time to complete. Imp1emention will require clear local involvement, down

to the owner/manager of a parcel of land. Implementation consists of

structural changes i.e. grouting an abandon well and institutional changes

or land use management i.e. rate and tinling of fertilizer application.

Follow-up Monitoring: Due to the generally slow response time of ground

water, it is unlikely any improvement in water quality will be made during
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the implementation phase. Therefore long term follow~up monitoring will be

necessary to determine if the BMPs Implemented were successful. BMPs will

need to be in use for more than a few years, such that over all trends can

be observed. Key low cost indicator parameters will be needed to measur~

the long term trends.

LOCAL UNITS OF GOVERNMENT

Each project must be led by a local unit of government with authority

to:

raise funds;

enter into contracts with local f state and federal agencies and

organizations, and

adopt official controls.

Local Units of Government include:

municipalities.

towns;

counties,

watershed districts;

soil and water conservation districts (SWCO's do not currently

have authority to raise funds or adopt official controls, but can

be part of a project through joint powers or contract with other

local units of government);

organizations formed for the joint exercise of powers under

section 471.59, and

f

(
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any other special purpose district or authority exercising

authority in water and land resources management of the local

level.

To be eligible. local units of government must submit a project

application and one of the following:

comprehensive water plan authorized under Chapter 110B;

surface water management plan required under section 473.878;

an overall plan required under Chapter 112; or until 1991;

Other local plan that provides an inventory of existing hydrologic

information on the area, general identification of water quality

problems and goals, and demonstrates a commitment to water quality

protection and improvement.

MPCA,ADMINISTRATION OF THE CLEAN WATER PARTNERSHIP PROGRAM

Through the Clean Water Partnership Program the MPCA may:

provide grants for up to 50 percent of the eligible costs of a

project, and

provide technical assistance with the development and

implementation of projects.

The MPCA shall:

adopt rules to implement this program;
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develop a state plan to control nonpo1nt source pollution in order

to meet the requirements of the federal Water Quality Act of 1987;

and

chalr an interagency project coordination team.

The program will be closely coordinated w1th state and federal

programs.

C) FEDERAL CLEAN WATER ACT - SECTION 319

STATE ASSESSMENT REPORT

The Governor shall, after public comment submit to EPA a report which:

identifies waters 1n the State which, without additional act10n

to control NPS pollution, cannot reasonably be expected to attain
-

or maintain applicable water quality standards or goals and

requirements of this Act.

identifies major pollutants and s1gnificant contributors;

identifies best management practices (BMPs) that will be used to

solve the range of problems.

identifies and describes State and local programs for controlling

NPS pollution.

The State may rely upon existing 1nformat10n (208, 305b, 314, etc).
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STATE MANAGEMENT PROGRAMS

The Governor shall, after public comment, submit to EPA a Management

Program the State proposes to implement the first four fiscal years

which:

identifies BMPs and measures to reduce NPS pollutants.

identifies programs to achieve implementation of BMPs (including

as appropriate, nonregulatory and regulatory programs for

enforcement technical assistance, financial assistance, education,

training, technology transfer and demonstration projects).

identifies a schedule for implementation of BMPs and programs

identified above.

Attorney General certification of adequate authority to implement

the proposed management program;

identifies sources of funding to implement the proposed program;

and

identifies federal programs and projects to be reviewed for their

effect on water quality.

In developing and implementing a management program, a State shall to

the extent practicable, involve local public and private agencies and

organizations which have expertise in control of NPS.

A State shall, to the maximum extent practicable, develop and implement

the NPS management program on a watershed basis.
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ADMINISTRATIVE PROVISIONS

The Assessment Report and State Management Program shall be submitted

to EPA within 18-months of the date of enactment (August 1988).

The EPA must approve or disapprove withIn 180 days of submissIon. If

disapproved. EPA must notify the state of revisions of modifIcations

necessary to obtain approval wIthIn 6 months.

GP.ANT PROGRAM

205(j5) may be used to develop and implement the management program.

Once the management program is approved. EPA shall make grants (subject

to such terms and conditIons as EPA considers appropriate) to assist

the State in implementing the approved management program. ApplIcation

for any fiscal year wIll be ln the form that EPA requlres.

The federal share shall not exceed 601 of the management program costs.

Priorlty In making grants wIll be gIven to:

i) dIfficult or serIous NPS problems

il) lnnovatlve methods or practIces for controlling NPS problems

lii);nterstate NPS problems

Iv) ground water quality protectIon activities

A progress report must be submitted to EPA annually. Administratlve

costs on the form of salaries, overhead. or indirect costs shall not

exceed 10% of grant tn any fiscal year. except cost of enforcement and
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regulatory activities, education, training and technical assistance

demonstration projects, and technology transfer are not subject to this

limit.

Grants For Protecting Ground Water Quality

The EPA shall make grants for purpose of carrying out ground water

quality protection. The Federal share will be 50% with a $150,000

maximum. $70 Million is authorized for 1988, $100 Million per fiscal

year for 1989 and 1990, and $130 Million for 1991.

D. WELLHEAD PROTECTION PROGRAM

Minnesota is currently beginning a wellhead protection program. The

purpose of the wellhead protection program is to prevent contamination

of public water supplies as opposed to correction of existing pollution

problems. Wellhead protection is, by definition, protection of the

area surrounding a well. The "wellhead protection area" (WHPA) is

defined by statute as the surface and subsurface area surrounding a

well or wellfield that supplies a public water system through which

contaminants are likely to pass and eventually reach the water well or

wellfield. WHPA boundaries are determined based on factors such as

well pumping rates, time-of-travel of ground water flowing to the well,

aquifer boundaries, and degree of aquifer confinement. All of these

hydrogeologic characteristics have a direct effect on the likelihood

and extent of pollutants entering well water. A well head protection

area can range anywhere from a distance of a few hundred feet to

several miles from wells.
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The areas surrounding water well supplies can be particularly

vulnerable to nonpoint sources (NPS) of pollution, slnce NPS

contaminants introduced within the well recharge area may move tnto

ground water and then be drawn toward that well. Management activities

that can be employed within the protection area include: regulation of

land use though special ordinances and permits, prohibition of

specified activities, and acquisition of land.

At the tlme of the writing of this report, $25,000 has been granted to

Minnesota by the EPA for wellhead protection purposes. This money will

be used by the USGS to continue its wellhead protection efforts in the

City of Rochester. Further, wellhead protection efforts will continue

only if state and/or federal money Is appropriated.

E. MPCA EXPERIENCES FROM CURRENT RESOURCE FOCUSED EFFORTS
•

The Minnesota Pollution Control Agency (MPCA) has worked with four

local units of government in ground water monitoring demonstration

projects slnce January 1987. What the MPCA has discovered in the

process involved with these resource focused projects is:

1) Local units of government must have a genuine concern and interest

in the water resource.

2) local units of government must have a coordinator to act as the

primary link of communication between the land users and the

state.

\

(
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3) Local units of government typically do not have adequate technical

ground water expertise and will, therefore, either need to hire a

consultant or rely on MPCA technical assistance.

4) Local units of government are genuinely interested in protecting

their ground water. In general, they believe they have a problem

and they want to try to do something about it. local units of

government have a desire to know the benefits of a particular cost

before authorizing the expenditure.

5) local units of government expect contractors to stay within the

limits of their bid because they don't have the extra money to

spend.

6) State technical staff need to track the budget with the

administrative staff in order to stay within the financial

boundaries of the project.

7) Tighter contract specifications are needed between the local units

of government and contractors, i.e., drilling contractor or

laboratory.

8) Soil and water conservation district staff should be receivirlg

some training on how the partnership process will work in order to

prevent false expectations.

9) Responsiveness and courtesy to Board members is critical to build

the state/local partnership.
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10) Local units of government, in partjcu1ar ~oards, need to see state

personnel face to face on a regular basis in order to get beyond

any stereotypes of bureaucracy and to develop good personal

worklng re1ationshlps.

11) Local unlts of government need to have technlcal problems

explained to them in laymen's terms. f.e .• the use of visuals on

how ground water is belng contaminated.

12) Tlme spent communicating details and educating local units of

government and their constituency is perhaps the most powerful and

effective best management practice for protecting ground water.

13) Local units of government, particularly the 80ard, need to see and

believe they have an important role in the partnership process.

This, of course, is being perceived as responsive politicians to

their constituency.

14) Fo110wlng up on the local unit of government's request conveys our

(the state) interest in the project.

15) The land owner must be given respect by asking for his permission

to enter the property and. thus, it is necessary to check and

double check with landowners prior to entering their land to

explore or place a well.

\

l
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I6} Communication and, in particular, details with local staff is

important. They need to receive clear instructions from 'state

staff to obtain accurate data. Local staff need to communicate

problems with state staff in order for resolutions to occur.

Resolve problems in a timely manner.

I7} It is important for state staff to keep in mind that the project

is being locally led and that state staff are providing

assistance.

I8} It is important to give positive feedback to the local staff for

their help. They need to feel that they have a important role to

play.

I9} Modeling will be an essential tool in the diagnostic phase for

'deciding where detailed monitoring should occur.

20} A thorough review of existing data is critical for setting up a

diagnostic study.

21} Local units of government expect to have regular progress reports

so that they can stay abreast of the project.

IV. THE PROCESS FOR DEVELOPING BEST MANAGEMENT PRACTICES

BEST PRACTICES

Working Definition: "Alternate combination of land use practices, and
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management techniques ~hich, when applied to a unit of land, ~ill result in

the opportunity for a reasonable economic return ~Ithin acceptable

environmental standards."

The follo~ing Items ~ill be used to evaluate Best Management Practices

(BMPs) for se]ectlon under the Clean Water PartnershIp Program. Due to the

extreme site specific nature of BMPs more exact selection criterIa 15 not

feasible. There ~ill be a certain amount of judgement Involved, and this

cannot be avoided.

WATER QUALITY BENEFITS

Will the practice achieve the desired level of ~ater quality?

Will another problem be created by this practIce? (Shift 'surface ~ater

quality problem to a ground ~ater quality problem. or solve a sediment

problem, but create a pestIcide problem. etc.)

ECONOMICS (PUBLIC)

How much water quality benefit Is there per dollar spent?

Is there a less expensive practice that will achieve the same result?

REASONABLE AND PRACTICAL

Does the practice meet the land user's needs and operation?

Are costs s~ch that a rea$onable economic return can be expected?

What are the OIM req~lr~nts. is it reasonable' to expect that they will

be done?

Is the practice well suited to the Individual site?

TECHNICAL

For technical practices, are there proven standards for then with known

(
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TECHNICAL

For technical practices, are there proven standards for then with known

results?

What type of quality assurance will there be for technical practices?

MISCELLANEOUS

Are there detrimental affects to the environment such as loss of

wildlife habitat, etc?

If the practice is an educational program, is it different from existing

ones, and why will it work better?
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li lIIe
hazardous (r",fin",ry)
h.. zardol.ls (.:ith ... ,.;

CONTA"INATEC SOIL (storage
• land applic.)
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pesticldliS
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SEPT AGE (storage'
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(storage' land applle:.)
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spray irrigation
rapid Infiltration
overlnd flow, furrow 11'1'19
le4lky st.ad~ state ponds

INDUSTRIAL WASTEWATER
lIt.orage and 1and appl.l

silage w4lstewat.er
e:ann.ry
pot.ato
sugar beet
other non-ha:aroous WW
hazardous wast.water

ON-SITE SEWAGE TREAT"ENT
in d i v I dl.l'l.1
cllat..r.d 15151,. soil absorption svst.

"ININC
open pit lII;:~a, 3in;
ta iIi n 9 S b'" in;
runoff seepage Da~ ins
sand and 3r~vel o:er ..~I~ns
abandonid iii ne 5

SI LY ICUL TUR::
lIIanagelllent (ner~;ciees)

harvesting op~r~t~~ns

STOCKPILE STOKA~E

Road S 411 t
coal (power pl ant.I
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111 INTRODUCTION

fhe \hnnesota l'ollulll," Cunlrlll A~enc,v condu<:ts iI \iHirty of monitoring
pr,~rams undrr Thc- authoriti~ g...."nted b:," fedc-ral and staU legislation. These
programs collect and (valuatr data which drfinr thr water quality of the state.
The data are used to indentlfy pollution, assess abatement programs, enforce
environmental rcgulO1tions. and report the changes in the state's water quality.

The Routine Water Quality Monitoring Program was the first moniloring program
established, and it continues to be the cornerstone of the the monitoring
efforts conducted by the Agency. The program began in 1953 and monitors
surface water qualit,v throughout the state. In addition to this fixed ambient
network, a variety of special monitoring programs also exist. Lake monitoring
is conducted in conjuction with special lake studies, the Clean Lakes
Program. a Lake A~ment Program, and a volunteer Citizen's Lake Monitoring
Program. Additional stream information is collected by the Intensive Survey
Program, thr norder Water.;: Program. and the Nonpoint Source Pollution Program.
Specialized daHl arr collected by the Toxic Substances MOflltoring Program. the
Acid Rain Program. the 8iomonitoring Program, and the Dredge and Fill Prugruffi.
Data on permittrd dischargw; is rollected by the Compliance Monitoring
Program. ~use much of this information is related and important to morr
than one program. a Data Management Program was established to computerii'.e
the dtlta and mah il available in a usable format to everyone. A Quality
Assurance-Qualit~' ('\Jntrol Program insures that the samples 8re collected,
preserved, Shipped. and analyzed by approved methods.

The Division of Waler Quality has monitoring priorities and management goals
which reflect the Agency's legislative authorities and responsibilites and
which, in turn, ha\.'e become part of the program plan. The Monitoring Strategy
relates these goals back to the organizational structure of the Agency. Each
progrum IS examined in depth to define its monitoring objectives. the types of
data collected and the ways in which those data are used. Since data and the
profeAAional expertisr used to evaluatr and interpret that data arr often
shared bttween program!'>, thr cooperation with other programs and agencies IS

listed. Thr future needs for each program are also discussed. The~ needs
define what rema.ins ttl bt done in each of the monitoring programs to fUII.\'
meet the objective.OIl (If the program and the goals of the Division.

A .schedule of activities is also included as part of the M(mitoring Strateg,Y.
Ongoing activities are identified for each of the monitoring programs in the
Division of Waur Quality. Specific tasks are listed for Fiscal Yeilr 198~

and Fiscal Year 1qaq for each of the prQ&rams. These tasks define what
each program will accomplish during the two fiscal years.

The appendix includes Iisu of monitoring stations for each of the specific
programs where such locations have been identified. Also included 8re the
parameter lists for those programs.

r

\



(21 PRIORITIES AND MANAGEMENT GOALS

Priority

\li1nilgc wafer quallt~· program activities with emphosls on restoration and
maintenance of prionty water bodies (PWB) including Great Lakes areas
of concern and gT<1und water.

* Develop and implement a watershed management program that provides adequate
protection for ,>urface impoundments, wetlands, and PWBs.

> Develop and implement non point source strategies to
control non point sources of pollutants discharged
to surface and ground waters where point source controls
are insufficient to meet water quality objectives:

1) Point/!\;onpoint Trading Strategy
2) Clean Water Partnership
.1) Section .119 of the CWA Amendments

Continue to manage Clean Lakes projects and update
lake dassificatlon surveys and use them as a basis
to dewlop new Cleim Lakes projects.

He\'lew and update the Section 401 certification
process to mlOimi7,e the loss or degradation of
wetlands through vigorous implementation of
Section 401 of the Clean Water Act.

> Develop and implement a sediment criteria program
that coordinates the activities of pesticide
application programs, urban runoff programs, and
water quality standards.

Priority

* Control the discharge of toxic pollutants to surface and ground
waters and the environment to protect human health and aquatic life.

> Incorporate water quality criteria and sediment criteria
for toxic pollutants into water quality standards.

L'se bioassesments to measu re water quality cOl~ditions,

establish water quality standards, determine effluent
limitations, and control, toxic discharges.,

;. Develop and implement a.n in-place 'toxic POllutant control
strategv,

> Continue to clean up existing pmblems, using federal and state
superfunds and other state authorities.

, Implement a statewide sludge management strategy.

Priority

* Continue to implement a monitoring program to ensure adequate
collection and utilization of environmental data that will
facilitate program decision -making.



I:\'aluillr l'urrrnl f'C\lnl s.'un:r mOOltorlnl;' pr'lgrams UslO~

tilt Wilter ()t.tlllt \ \1"n,,~\"menl !'Iiln. IJrnllfy rrilches
where point sourct wilter qualllv momtt1rin~ daU! are
needed.

:> Coordinate the development of the monitoring stra~gy

among the programs to eliminate duplication of effort
and meet data needs for decision making.

, Coordinate the development of the monitoring strategy
among other sta~ and federal agencies to elimina~

duplication of effort and m::;oJ data needs for decision
making.

> Develop a revised surface water ambient monitoring station
network and parameter list based on the reach evaluation and
data need!> of all monitoring programs.

> Rrvise the ambient ground water quality monitoring program to
provide morl' meaningful information on ground water quality
trends and current paramettrs of concern, such as pesticid~

Combined Priority With Ground Water and Solid Waste Division

.. Improve ground water protection by developing and implementing a slate
ground water protection strategy which will:

Recommend modifications in existing rules (7050.220,7060)
governing ground water quality to make them more clear, applicahle
and enforceable.

Recommend programatu; changes for more effective control of
ground water pollution sources.

> Examine daUt collections and work toward establishing
standards to ensure data compatibility.

> Seek to coordinate programs of different groups and agencies
to minimize duplication and promote efficient usc of resources.

Combined Priority With Division of Air Quality

• Continue to assess the sensitivity of Minnesota"s resources to acid
deposition and establish long term data ~ for evaluatin!: acid deJ"lOSition
impacts on sensitive rc,.';('MJrcts.

> Monitor water chemistry of select low alkalinity lakes on a
long term basis to l'valuate Jake response to changes in acidic
de~ltl(ln " .

» Maintain compatibility with similar lake sampling being conducted
in Wisconsin. and Michigan to assess lake chemi!'Otry re.c;ponse to
changi nf deposition on a regional basis.

Address thr potential for acid snowmelt impacts in streams along
the North Shore 'of Lake Superior.

, Investiga~ the relationship between acid deposition and mercury
contaminatIOn of fish in nothern Minnesota lakes.

(

\

"



(}ht,lIn preoperat HIlMI "hillkgrllund <;(lmples for ne\\ county amI
mlllllll"1;1! Int:lner:ttnfs I fIsh. "..dimen' ",tter).



131 ORGAMZA TlON A>.O PIlQGRAM GOALS

,,

Standards Development L;nit

Water Qu~lity Stand4rds T~m
Wasteload Allocations Team

Standards program
Intensive Surve,vs program

Water Monitoring and D"I" Man"gc:rnent Unit

Water Monitoripg Team
Data Management .Team

Routine MonitaTlng Progrl'lm
National Fixed Station Network Program
Data Management Program
Border Waters Program
Citj7~n Lali.e-Monitoriflg Prograf1l (CLMP)
WUltr Quality Management ·Program

W<Jtershed and \:onpoint Program Lnit

Program Team
Technical ASSIStance Team

CI~an Lakes Program
Nonpoint Source Pollution Program
Dredge and Fi IJ Program

(loals

To rlevelop water quality
s\.lpl;"rds that protect
the l signated w~ter uses

To develop wastcloa~

allocations fOf pollutant.~

to ensure th.n water
quality standards arc met

To provide valid water
quality data that can be
lJsed to identify water
q~ality problems and
evaluate the success of
the water pollution
con.trol program in
solving those problems

To insure that thr datll
art in a computeri ....ed
format so that tvaluatiCln!o.
on Minne.'iClta's wattr
quality C<ln bt accomplishelJ
accurlltely and trritirntly

Ttl l,:ontmue to develop
and implement a progr<Jrn
to ~eal with nonpom!
sp"H~'i pf pollution
tttl'O\!gh the pean Water
partnership and Sa:tion
314, and 319 of the CWA
amendment..;

._----------------_.._ _..__ _ _ _ .

"



Program ()evelopm{'nt 'iection: Units and Pro~rams

'!nXll \batelnt'nt and Lake Evaluation Unit

Toxks Abatement Team
Lake Evaluation Team

Toxic Substances Monitoring Program
Lakes StudIes Program
Bioassay Program
Lake Assessment Program (LAP)

Goals

To continue to develop and
implement a program tt)

deal with special toxic
pollutants through toxic substances
monitoring, bioa~ys, research,
literature searches, and
Remedial Action Plan (RAP)

To continue to develop and
and implement a program to
evaluate lake conditions
and develop standards for
lakes

To provide valid water quality
data on MN lakes and technical
assistance to citizens, local
state and federal officials so
that lake water quality problems
are identified, and mitigated
or resolved.

Additional Water Monitoring Programs Outside of the Program Development Section

Program Responsible Division/Section

Compliance Monitoring Program

Emergency Response Program

Acid Rain Program

Ambient Ground Water Monitorrng
Program

Site Specific Ground Water Monitonng

- Site Response

Solid Waste Facilities

Underground tanks

Jlal'Ardous Waste

Water Quality/Regulatory Compliance

Hazardous Waste/Tanks and Spills

Air Quality/Program Development and
Air Analysis

Ground Water and Solid Waste/Program Development

Ground Water and Solid Waste/Site Response

Ground Water and Solid Waste/Solid Waste

Hazardous Waste/Tanks and Spills

Hazardous Waste/Hazardous Waste



141 PROGRAM OBJECTIVES. DATA TYPES. DATA USES, COOPERATION
WITH OTHER PRoGRAMS 'EEDS AfIJ SCHEDULE OF ACTIVitiES

Biomonitoring Program

Objectives:

f)<lt<l Types:

Data Usage:

f'.ooperation:

~eeds:

a Detect NPDES permitted dischargers which art toxic to aquatic
lire.

a Provide va1id w8;ter quaiity data that can be used in the program
evaluation alld decislon-mak..ing process.

a Use biomonitoring tests to determin~ effluent Jimitati?ns and
cotmol toxic discharges, determine if controls hav~ abated
toxic discharges and measure water quality conditions; and tstabHsh
water qiltlHty standards. Send appropriate reports to EPA's Region \'
Clearing~ol.ise.

a Review biological monitoring as it relates to future RAP activities.

.. Screening acuie static lest
a Definative ilcute static te."t
.. Defmatlve acute fiow-through test
a Definatlve chronic static test
a Acute test

a Determination of the acute and chronic toxIcity of permitted discharges.
a Determination of compliance with existing state rules and NPDES

PermitS.
.. Determination of the toxic component of the efnuent.

a LiSEPA
.. Regulatory C.ompliance Section, MPCA
.. Minnesota Department of Jl.aturaJ Resources
.. UnivetSitv of Minnesota (fish)
.. Data Management Program. MPCA
.. Municipalities
a Industries

.. l.>ttermine the responsible texit agent for thale as!,es....menl."i
where they have not already been determined or where conditions
have changed.

.. Determine which discharges need 11 toxicity assessment in order
w justify an effluent standllrt) for toxicity .

• Continue to determine if site specific water qualit.\' standilrd.~,

for selt\:ted parameters. are appropriate or sllouW be changed.
*" Develop capability to perform bioaccumulaiion U!st"i.

\

Schedule of Activities

Ongoing: a Investigate and prepare reports on significant fish and
wildlife kills due to pollution.

a J..)evelop the capability to conduct effluent cbrome bioaAAO)Ys.
to measure toxic substances in point sour~ discharges.

.. Panicipate in the Regional Biomonitoring Tast Force.
a Utilize biomonitoring data in toxic control program.

a Conduct 25 sllltic bioa~ys on point sour~ dischargers.
Submit a list to EPA of faciliti~ targeted for hinnlonilOring
by March 1, 1988, including the number and l()(Altinn (If ?·""<l.Y
static renew.1I bioassays.

.. CondUt:t t f1ow·through bioassay on a point soutce disch<lrger.

... Conduct 12 static bioassays on point source dischargers.



Lakes Studies

Objectives:

Data Types:

Data Usage:

Cooperation:

Needs:

~uhmll it IISl (\1 targeted dlsdlilrgers to EPA by April 30, 1989,
• <;creen (lnt' P<\1111 <'lIun.r di~harger fnr t0xicitv using 7-day

f<ltht'ild and It'rTi'~I'lrhnJa te,,"', S<.hedule the test b~'

februa ry 28. 19811
* Send completed toxicity reports to Region V Clearinghouse

and enter data into CelIS.

* To propose, initiate and develop a methodology to determine
lake water quality nutrient eutrophication standards or criteria
for lake water quality protection or restoration.

* To investigate the effects of acid rain impacts on lakes.
* To verify water quality changes after lake restoration efforts

have ended.
* To investigate lake water quality trends accress the state
* To verify' impacts from point and nonpoint sources in order to
* develop control programs.

* Chemical charalteristics
* Hydrologital characteristIcs
* Physical characteristics
* Biological characteristics

* Determination of water quality and trophic state of the lake.
* Determination of point source effluent discharge standards for

phosphorus
* Determination of nutrient budgets for lakes.
* Modeling

* Nonpoint Source Program, MPCA
* Standards Program. MPCA
* Toxics Abatement and Lake Evaluation (TALE)
* Citizens
* Data Management Program, MPCA
* Minnesota Department of Natural Resources
* Division of Air Quality, MPCA
* Regulatory' Compliance Section, MPCA
* Ground Water and Solid Waste Division, MPCA
* Hazardous Waste DIvision, MPCA
* Lake AssociatlOns
* MunICipalities
* USEPA

* Conduct regional water quality surveys to fill in data gaps.
* Establish a network of routine lake stations in various regions

in the state to: 1) provide a basis for assessing year to year
fluctuations in water quality, 2) provide valuable information
for modelling lake responses on a regional basis, and
3)provide data which can aid in the development of lake water
quality criteria for the various regions in the state.

* Explore the possibility of obtaining quality assured data from
various sources. such as University of Minnesota, Minnesota
Department of Natural Resources, counties, etc. which is not
currently in STORET. In particular. data which may be
computeri7.ed on different systems and could lend itself to
efficient transfer.

* Conduct post lake restoration studies to verify water quality changes.
* Increase the use of existing lake models. and research and

develop the use of additional lake models.



Ongtlln~:

FY88/FY89,

Plan and mltlatt thrl!( 5twagt-lmpacttd lake.c; studies a... needed.
Sp«:ial in\tsligations as nece'"3.ry - gtnnally rtlated to
enforcement issues or cooperativt venlurts with DNR.
(Number of lakes sampled range from 10 in 1985. to 30 in 1986)

.. Sample 25 lakes to fu;rther define and refine ecoregion concept.

.. Three sewage impacted lake studies will be planned and initiated
as needed.

.. Develop basis and support for establishing phosphorous standards
for Jakes by ecoregion.

Citiz.en Lake-Monitoring Program

Objectives:

Data Types:

Data Usage:

Cooperation:

/'Ijeeds:

.. To pro\olde a good long term data base for numerous lakes
around the state.

.. To iloilo'" Minnesotans an opportunity to become actively involved
in tht collection of water quality data and help them learn
more about the quality of their lakes. while at the same time
providing MPCA with needed lake information.

.. To prepare lake associations, etc. to develop means to
protect or restore lake rtsources through local initiatives.

.. Secchi disc (water clarity)

.. Used a.o; an index of lake water quality that helps to determine
whether a lake ha... water quality problems by defining the
changes that may occur in 5ummer water clarity.
used to trad change... in water quality over time.

.. Jlrovidr ba.l;elinr data for futurt water quality studies.

.. l.ah As.o;essment Program, MPCA

.. Lake Studies. MPCA

.. Data Management Program, MPCA
.. Citizen~

.. Minnesota J)epartment of Natural Resources

.. Double or triple the number uf Jakes in the CLMP to increase
the state-wide data base by involving more people, especiully in
thale areas of the state tliat are not currentJ~ Or have ntver
been represented.

• Makt sure participation continues so that long term trends can
be measured .

• Improve the ability of citizen groups to collect wattr quality
data.

\

Schedule of ActiVities

()ngoing: .. Wprk to increase citizen participation and increase the number
of lakes monitored each year.

.. ('..ontinue to operate the Citiun Lake-Monitoring Program fur
obtaining water quaiity data.

.. All data collected by volunteers and submilted to the
MPCA will be entered in STORET.

~ The ('LMP report for the previous year'" work will be
completed and mailed to participants by the May 30th of
each year.



Lake Assessment Program (LAP)

Objettives:

Data Types:

Data Usage:

Cooperation:

Needs:

.. Assist lake associations or llx:al units of government in the
collection of baseline lake water quality duta.

* Provide a basis for defining protection, improvement or restoration
needs.

* Build local responsibility to implement future protection and
restoration efforts.

* Chemical characteristics
* Physical characteristics
* Hydrologic characteristics

* Serves a<; a basis for assessing the current trophic status of
the lake.

* Provides an opportunity to assess changes in the lake water
quality as a function of changes in land use practices in the
watershed.

* Provides LAP or local unit with basic knowledge necessary to
more adequately protect or improve water quality of lake.

* Recommends follow up actions leading to future protection and
restoration activity.

* Citizen Lake-Monitoring Program
* Clean Water Partnership/Clean Lakes Program
* Data Management Program
* Regional offices, MPCA
* Local units of government
:t Citizens

:t Establish a program to assist lake associatIOns and other
groups interested in collecting water quality information,
functioning on a cost share or match basis (volunteer),

:t Integrate LAP activities with CWP, 314, 319 and local water
quality management planning.

Schedule of Activities

Ongoing:

FY88/89:

* Complete 4-5 LAP reports and consult with local units of government
and the public on the need for follow up action.

* All LAP reports for the previous year's sampling will be
completed by June 30th of each year.

Acid Rain Program Division of Air Quality

Objecti ves: * Monitor compliance with the acid deposition standard of t 1
kilograms per hectare per year wet sulfate.

* Adequately characterize acid deposition (wet and dry) to
determine impacts on lake, stream, and wetland resources.

* Determine spatial and temporal trends in the composition of
atmospheric deposition in Minnesota.

* Determine the response of low alkalinity lakes to changing
patterns of deposition in Minnesota (trend analysis).

* Develop and formalize a process to track state-wide and
utility emissions for compliance WIth the Acid Rain Control



Data Types:

Data L"sage:

Coope'Tation:

"lan.
• Revie\\. and ·".odify perml'" fllr t\\.·(l utilitv--Qwned. CllOll f ,reU

p11\\.er plan,"" In the !>talr I. '1\1'0:>' eml",,,ion limlt~ ~I In

the Add Rain Control I'lan.
• Document chemical and discharge characteristics of selected

l..ake Superior tributaries during snowmelt to assess their
sensitivity to episodic impacts.

• Document snowpack chemistry in selected Lake Superior
tributary watersheds and determine the relative contribution
and source of sulfates and nitrates in the intensively
studied watersheds.

• If declines in stream alkalinity and pH are found in the
intensively studied watersheds, a~ the importance of
sulfate and nitrate to these declines.

• Ambient precipitation for volume
• Precipitation chemistry
• Stream flow measurement"
• Lake levels
• Water chemistr:y
• Fish samples for tissue analysis
• Filterpack chemistry (dry deposition)

• I..ong·term trend analysis of selected anions and ion ratios in
selected lakes.

• Monitoring for toxic levels of selected metals..
• ldentification of acid sensitive lakes.
• Correlation with acidic deposition data gathered by MPCA and

USEPA.

• Lake Studies. MI'CA
• Toxit: Substances, MPCA
• Citi",n lake-Monitoting Progcam. MPCA
• Minne.o;o!a Department of Natural Resources

• Broaden studies to add res-ii: t) epimic acidification due to
snow melt, 2) impacts to aquatic life making up the food chain in
lakes and streams, 3) sensitivity of wetlands and small lakes. and
4) the relationship of mercury· contamination to acid rain.

• Continue acid rain long term lake monitoring.

\

Schedule of Activitie!>

Ongoing:

1'\'88/1'\'89;

• Continue wet depmition monitoring at 5 locations.
• Contlhue dry deposition monitonng at '7 locations.
• Monitor compliance with the acid deposition standard in the

sensitive areas and implement the control plan.
• Annual work plan and budget submitted to MPCA Board and l(l

Legislative Commission on Minnesota Resources for approval.
• Semiannual progress reports to utility companies.. environmental

groups and other interested parties.
• Monitor ambient air quality at SO sites throughout the state.

• New funding was redeved for monitoring 13 low alkalinity
lakeN and to investigate chemistry of '1 streams during
snowmelt.

• Prepare hiennial report to the Minnesota I.egislature.
• Prepare annual report on wet and dry deposition for calandar yellr 1987.
• Prepare special report on 'stream chemistry during the spring .1988 snowmelt



Toxic Substances Monitoring Program

( IhJel t I ves:

Data Types:

Data Usage:

Cooperation:

j\;eeds:

• Determine potential Imparts to human consumers.
* Discover sources and locatIons of contaminants that aren't

readily measured in other media.
* Determine impacts on aquatic life.
* Establish baseline levels which can be evaluated in the

future for trend analysis.
* Collect data to support restoration. remedial action. and

maintenance of designated uses.
* Assist in developing an in-place toxicant strategy that will

enhance the ability to control point and nonpoint sources of
in-place toxicants.

* Chemical characteristics of water and sediment
* Physical characteristics of water and sediment
* Chemical and physical characteristics of fish tissue
* Chemical and physical characteristics of limited wildlife tissue

* To protett human consumers of fish which may be contaminated
with toxic pollutants (edible portion samples).

* To provide investigations with a "warning system". Because
fish can bioaccumulate trace amounts of some environmental
contaminants, pollution problems may be detected early
(edible portion and whole fish samples).

* To define geographical areas of toxic rllutant contamination.
(edible portion or whole fish samples.

* To establish base line levels of toxic pollutant contamination
that can be used for trend analysis (sediment, whole fish.
or specific organ samples).

* To evaluate the effectiveness of toxic pollutant control
measu res (edible portion. sediment, whole fish or specific
organ samples).

* Regulatory Compliance. MPCA
* Minnesota Department of !\atural Resources
* Great Lakes Program Office, USEPA
* Minnesota Department of Health
* International Joint Commission

- Ontario Ministrv of Environment
- Environment Canada

* North Dakota
* Wisconsin

* Develop sensitive analytical scanning techniques in tissue
samples. As the number and variety of chemicals discharged to
waterways increase. it becomes increasing difficult to monitor
their levels in the environment. A sensitive scanning technique
could identify chemicals at a level of concern which then could
be worked on separately in more detail.

* Develop field manuals to identify fish tumors for fish managers.
The manuals should also include techniques for preserving
specimens for lictological study and techniques to determine
when the frequency of tumors is significant.

* Develop regional fish tissue banks. Trend analyses are expensive
and require years of study. If fish tissue samples were
regularly banked. trend analysis for new chemicals could be
established quickly with less expense.

* Develop standard techniques for calcUlating fish consumption
advisories throughout the nation. Several waterways which form
boundaries receive different advisories depending upon the



llpprOllo.:h ta"rn by eac.:h !>talt. '\ational and mternational
guidanct in Ihis 3fca j" needt'd
I)rHlop Slatl!'illcal gUldanct It· dettrmine (tie apprupriate
number of silts and fish samples to characttriu a waterway.

• Monitor fish~ating wildlife to determIne if the)" art
accumuJating contaminants to deliu-rltius levels.

• Develop sediment staridards that relate the levels in the
sediment to impacts ori the aquatic erivironment.

• Resurch to determine the antagonistic or synergistic actions
of contaminants along with quick. scanning techniques to
characterize the water samples.

.. Coordinate efforis with Health Department and Department of
Natural Resources State Fisheries Managers.

Schedule of Ar.tivities

Ongoing:

FY88,

FY89:

.. Provide one copy of all lOxies reports within 30 days of
publishing to Region 5 Clearing House.

.. Participate in Regional Work Group on strateg."., development as
resources allow.

.. Review and comment on gediment quality criteria documents under
development by USEPA and other reports. and data.

.. Collect 3 fish samples from" sites on Lake Superior for PClis and
mercury. One sample from each location will be analyzetl for
pesticides.

.. Collect I whole fish sample for dioxin analysis from 1 site on the
Mississippi River and from 5 Jake sites. Twelve fillet samples
will be analyzed for mercury and PCBs.

.. Four fish samples from 7 locations on the Mississippi River will
be analyud for PCBs to determine PCB trends.

.. Three fish samples from twelve lakes wiJJ be analyzed for mercury.
.. Three mine pit lakes will have two fls~ samples analyzed for

mercury and one sample analyzed (or PCBs.
.. Four waterbodies or waterwa~'s receiving present or p<l!'il municipal

effluent will have 2 fish samples colleCted and analyr.ed for pcn
and mercury analysis. One sample will be analyzed from each
for pe.~ticides.

.. Three fish samples from S takes will be analyzed for mercury,
cadmium. and iead (or the acid tain program.

.. Two fish samples will be taken from JO site!'i and analyzed for
PCHs, mercury, or pesticides for screening, followup inve!'i{igation
or other reasons. Parameter analysis wiIf be on a case b,v case
basis.

.. Sediment samples from JO iocations on the Sf. Croix River will be
analyzed for PCDs.

.. feathers and livers from 8 loon carcasses wilt be analyzed for
mercury. ,

.. Sediment samples from 8 St. Louis Ba:y sites will be analyzed (or
mercury, metals and PC&.

.. Collect 20 fish samples from 2 Mississippi ~iver sites
for K:B's and mercory. Two satnp1es wiJ] tit analyzed (at
pesticides. ,

• Collect as Fish samples ftom 7 northeastern Minnesota lakes
for mercury. Daia will be compared to previo~s data for trend
analysis.

.. r.oHect 80 fish samples from 8 popUlar north·eastern Mmneiiota
lakes for mercury. Three Voyageurs National Park lakes art
included,

.. Forty figh samples frP-!Tl 4 Lake SU'perior sites will bt collected
and analyzed fot PCR's a'n'd litJ'eGttd pesticides if tunded

\

\



thrl\ugh I ~IP-\.

Compliance Monitoring Program

Objectives:

Data Types:

Data Usage:

O>opera tion:

'leeds:

>t To ensure· that water quality standards are met by verifying the
quality of point source dischargers.

>I' To ensure that point source dischargers are meeting permitted
effluent limits.

>I' Chemical characteristics
>I' Flow measurements

>I' To determine compliance of permitted discharf;' <; with permit
requirements and water quality standards.

>I' USEPA
>I' Regulatory Compliance Program, MPCA
>I' Wastewater Treatment Section, MPCA
>I' Regional offices, MPCA
>I' Municipalities
>I' Ind ustries

>I' Valid and accurate data collected by dischargers that follows
proper QA/Q(~ procedures.

>I' Storage and retrieval capability for all data through PCS
and STORET.

Schedule of Activities

Ongoing:

FY88:

FY89:

>I' Improve compliance of facilities.
>I' Improve effectiveness of compliance inspection actiVItIes.
>I' Increase use of the PCS system as the primary source of NPDES

program data.
>I' Oversee effectiveness of federal pretreatment program implementation.
>I' Prepare and implement an annual inspection schedule for
>I' for major dischargers to be incorporated into the annual

program plan.

>I' Use and maintain PCS for all required data element,> for all
majors, priority P.L. 92-500 facilities, and NMP.

>I' Monitor and track compliance of all federally approved pretreatment
programs.

>I' Identify existing compliance problems.
>I' Identify toxic discharges.

>I' Identify existing compliance problems, noting priority and
toxics-impacted waterbodies.

>I' Maintain pes as the primary source of NPDES program information
and compliance data.

>I' Prepare and implement an annual inspection schedule.
>I' Monitor and track compliance of 0.11 federally-approved pretreatment

programs.

Standards Program

Objectives: >I' Maintain an adequate and sufficient WQS program.
>I' Assure that waterways are properly classified in terms of beneficial

uses and where attainable, as part of the triennial standards
review process. Upgrade uses consistent with the goals of Section
tol of the CWA.



pata Types:

pa:ta ~~ge:

Cooperation:

Needs:

• ~ent''A <lnu. \,\ here <lppWpTlale. r~\ 1st \'\at~r quality stam.l~rds

y.:ithln Ire l<lnlt'\1 of Seujlln J()Jh:) of Ihe nean Water ACI ,!nd
"*0 f TR Part !3u and 13 I.
pevel~r W()S fur toxic pollu~~n.ts and proc~~wes fqr apply!ng
'1!,!-rra,iv~ ~o"ir criteria for waier "l1.1apiy ~~~ penl)i~ '1imHs.

• i}ssist jn ~evelop'Jlg ~ toxicant con~rQ' strate~.Y ~P"'! Will"
~~h.~flce ~he ab!pt.y ~o ~~troJ point and !1onpoint sour~s of
Nx!~ams.

• r-Rmp~~~e f~e ~~V~!9PrpFnt a!1~ ~gir ~ imp.'~fTleJH antj-q~gra~~!jon
prOcedures and poliCies. . , .

• pev~lop' a cOrnpr~herisive waler qu~lity assess1flellt of ~f3te w~ters,

• l-Hp,:ta~ a~rJle~~
• Cpst/~nefit inform.. ' ion
• physical, chemical, an~ biological charac~ristics

, Tq ~~ve!op' wat~r 9~~lity sta,!dards for tQX!C pqlluta,nts.
~ To recl<V>Slfy lakes ~'!~ ~frearns.
• To ~evelop rules ~o implernertt f~der",! nondegradation requirelTlents.
, To revise '1'.1inresoU!'s ~~ti'ljtion Qf seconqary treatment.

• 'Attorney Genera!
, ~evisor of Statutes
, Regulated co~mun,ty

, Lake ~tudies Prograf11, f!4N=A
• Toxic Substances MOQitoripg Program. MfCA
, Regulatory Compliance ~ti9fl, MfCA
• Minnesota Departmept of Nat~ra~ ~esOlIrces

, Develop phosphC!rous standjl.rds to COJltfol Jake futrophication.
• Develop rules to regulate ponpolm ~4r~.
, Develop sediment criteria.

Schedule of Activities

Ongoing:

FY88:

FY89:

, Consider n00p"l!'!t souf7~ loa4s 'm~ imWlcf.:" il'l ~h.e water quality
standards (W()S) reyiew/revisiof! Pf(~~~".

• Consider ~l).~istenc:v of WQ~ revj~ions wil~ 'nte,n~tior1;al Joint
f'...ommissioll (I~p wa~r ~l\~!ity np.jeqjyes ~n~ iq~~tify WO.f;, that
do not suppc>r! qc objeqives..

, Participate in the l?egio.fl~1 W~fk (ir(1:Up. coordi.n~H~d by EPA. (m

toxicant strateg.v ~eve!pprn~~t. .

, Initmte during FY 88 anq cp:~p.le~e d':l:,iflg fY~? ttw Ifeve!opment of
num~rical WQ~ fq{ ~H H~X!~~n\~ WMrt \1~~fA Hil~fi'l ~fe available.

, Deve10p pr~un~s fm ~pplY~ng "'fr~~ fP.m~·! 9{ mhn "a.fr<!tive
criteria ~y t~~ first 9\lf~t pf 'fY 19~,.

, Aet0pt new qiWr!{1 for W~iC<l:Qts tllrq\-lg~ ~p.pHcl;\t!Q!l of !'free from""
(n,arT~tiv~) pr~~ljres as ~~~e~. . ,

, ~v~lo..p. a~HlI,egra,'1!1H9n. requ\r~tn,e~"ls .P ~~~ 'Yl\~er ql\~\jty rules,
and apply to pro~ projq.s. '

, ,~e~lify a\1 wa,~~~ '\~i.n¥ "Va~r ~H~Hty ~ "9.mH~ls fpT toxies and non-toxics.

, PJ,mplete t~.e 4ev~lqpme~t of WQ~ f9.f ~II 19.xic;:al}~<;. W~He

\lS!WA qi~~ri,~, ~J~ ~.'!'~H!I.~\~·
• !nitia,te the WQS ·r~~i~",/r~yi.si~J;l, r~~ss f~r ~M \l;~~~ \fi~"~ial.

review process.
, \Jl1;d.~rta"e \J.se !l;H.aiflfbili.t:y a.~aly~~ \\~~ ~i\~-s.p:~Wifi(;

criter!~ m,~~n~ll~n ~l\J.~i.~ ~~ ~' m~~IJ!~ 9;f ~.{\$1-l{,pg 5,9.\H\~
w~t~r g~\~~i,l)' ~~i.~ fq(~n\",. sQH~~r~~H~~'gt~"'l-~, NI'~
~onl'9.1 ~r1;q e{l,(ox~wef.'l:~ ·1;1;(!,~Wp-n~· .



+ Referenl..-e water<;heds lor ecoregions should be identified and
m')Oltored

Schedule of Adlvities

OngOIng:

FY88/FY89:

*' Enter monitoring data into STOREI' (including intensive survey
data) within 60 days after receipt from the laboratory.

* As changes occur, update the existing Quality Assurance Plan
for new parameters and methods.

* Revise and implement existing methodologies identified in the
existing approved Quality Assurance Plan to reflect revisions
in 40 CFR 136 in order to conform with specific guidan~ and
methodologies as provided by EPA's Quality Assurance Office
(revisions and implementation will occur as needed and
practicable).

* Implement the approved Quality Assurance Program Plan.
* Provide valid water quality data that can be used in the program

evaluation and decision making process and implement the
Guidance for State Water Monitoring and Wasteload Allocation
Programs, subject to review. Send appropriate final report.., to
EPA's Region V Clearinghouse.

* Collect water samples on a monthly basis (8 months a year) from
75 stations including 19 fixed stations.

* Prepare and submit monitoring checklists pursuant to the regional
strategies and the Guidance for State Water Monitoring &
Wasteload Allocation Programs.

1) Submit monitoring checklists for monitoring fixed stations
and intensive surveys by January 1 of each year.

2) Identify toxic substance monitoring locations and indicate
whether they coincide with National Ambient Monitoring
Station locations.

Nonpoint Source Pollution Program

Objectives:

Data Types:

* Develop and implement a non point source pollution control program
of integrated water quality and land-use management for surface
and ground water protection.

* Coordinate the water quality planning process and serve as .m
interagency liaison so that water quality/land-use management
actions of existing programs are implemented to control non point
source pollution.

* Administer the lake restoration grants program in order to
improve water quality and assist the Agency in addressing
nonpoint source pollution concerns.

* Develop an assessment strategy for the ranking of watersheds
in the state for non-point pollution control and abatement.

* Verify improvement or degradation of water quality after Jake
restoration efforts have ended.

* Develop and refine the U.S. EPA ecoregion concept in Minnesota.
* Develop a draft statewide Nonpoint Source (NPS) Assessment

Report which has recieved public comment by April 1988 and a final
document approved by the MPCA Board and Governor by August 1988.

'" Develop and implement the State NPS program.
* Prepare the annual NPS Report by September 30, 1988.

* Chemical characteristics
* Physical characteristics
*' HydrologiC and hydraulic charactenstics
* Biological characteristics



1,;nJ U'ot'

I\lpt'gr;I:"llIl '..Ch,Il:Tf>rlSlll"

Cooperation:

l.letelJT)tne oonpOipt source helOt .management ,p,i:ac~i~ tn¥P)
or PMI~'s Incorporated .with point sOilret effhicnt standards
1O protect water qualitv

• Eyalu.ai~ an~ tit0nitor \h"e i.Tj~c~ ,pf ~t m,a'nigemeht pi~ciices
fgr,~l?,nWil)t so)J}'Ct con~roj orbsu.rfaC;Cj,a,nd grqun~",w~-!er;., '

• f?eiermination the need for and eftedlveness" of Jake reStoration
Prow.-.is under th,_ 3.111(8' p''ogra:......

• fde~ify N·PS impacted or potent{~'hy :f;ij;acttd ~rW ana
wauroodltS.

• tou~ii'~ " ._
• Watershed districtS
• u~s, ,
,. Minnesota Dep;anment of Natu'ral Resources
• soil anej Wale'r COnServatw:i Disiricts
• l...ake Studies Program, ,MPCA
• inte,;sive Surveys Prpgrain...~PC~.
• Routine Monitoriflg ~~ratn .. ,P!1~A J " .,l;r.r-A'
,. Ground Wa~r anl1 Solid WaSte Division, ,YIn...
• lia1.aritous Was'te Di"visicin, MPcA
• All state, local and federal groups dealing with land or resource

management.

;';eeds:
'. " • , ,. f

,. Evaluate toe relationships between surfi~ water best management
practices and groun'd wath .~u;ility., ,
• ' , .' I •••• ," .'

,. Condl;lct pos~-r~torat~on .~~~ies ,0':1 ¥t,ater quality after
restOl:ation ef~Qrts h'!-ve bee,n' ifnplemeqJ.e4.. ,

,. F..stabTish a strea{" assistan~. progr,m ,~, ~jst Ji?C81
managers in identifying stream pollution problems.

Schedule of Acti .... ities
(

Ongoing: • CooPerate with and provide assistance ,tq existing local w.ter
q'uailt:x man~gemen't efforts and gove,rn'mental p~ograms in order
to promote and es'tablish a w,a,tershed management approach to
~onp?in~. so~rce polJutio,n. ~ntr~\-. :. ,:<: .. ' .

,. CoordlDate an~ work close]:'!;, Wlt~ watershed l1'lanagement pro.,ects
(e,g. Big Stone, ,Ct'earwater River, and Garviri ,Brook) so dlat
succes.c;:ful adminisira'tive and techi)jea'f solution's to' water
qU~lity~lan'd-u~ ~a,~la~eme~tl):)io~~~Jlls.,a't~ ~~~W.~~:~J:ai~d and
apprOPflat~ expene,nce IS gamed (or future nonpomt source
program i"mplementation. , ' • '/

• Update and f~piemei1t ~ p~blfc ~u~ti-o~ ar;d, ,(n' orrrtai16n strateg)'
designe~ t~ c:ommun.!ca~e:}9...~~e pu~1(f, {gp,v~fn.rri~n~ agenci.es! and
~he I~glslature the slgmfl.ca:n~. of laf1,d~~..e<;l w~ter wilutlon
on the economic and' .recre<\tional welfare, or th~ state so ihat
~upporl for integrated wat<r .q~a.litY/lapp-u'se fri~nagcrnent witl
be iflcrea~, Pro~ide information ~..fan~ 'i~~ "~o improve
land·use management for wa.~l qu~lity. ptote;ction. ,

• ~velop t~hni~.I. and adm~'~-j~r~'tiy,~:t;OOls' toj,~ n1a~~g(ll# NPS
programs I,neludmg, as necesSary, standards, 8~P criteria,
administ'rati've p'rotedur~ ttc. '" . _ .

,. I!'}ph;ment the Strategy, fot t~e MPCA's' Pa'h~ciP.utiop' j~ tb'e,
Metropolitan Surface Wa~r Management Act of i982 and the Local
Water Planning Act of 1995 through:. ,
(I) Provisi9n of ~ ...ail~bfe wate'r q'ua:iitj da'ea and aSsistance in

lex:.fting such data.
(2) Assistance in using ilQUti'tant delivery. Inodels,
(J) AssiStance in reSoU~ u'st ~n--d au~fnabilfiy ~~ent... \



Intensive Surveys Program

( )11 let t i \ 1;''':

1)41 ta Ty pes:

Data Usage:

O)()peration:

Needs:

• Target ami (ondul:t tllta1 maXIl11Um dally loads. \\ asteload
allocatIOns (TMDU;.'WLAs) in accordance with the continuing
planning process and with emphasis in PWB areas for the support
of key NPI )ES permit, enforcement. and construction grant
funding actions.

* Determine that construction of advanced treatment projects,
based on permit requirements more stringent than secondary
treatment, will result in significant receiving water quality
improvements or will mitigate an existing public health problem.

* Develop water quality based controls (TMDLs/WLAs) for waterbodies
that are not expected to attain or maintain WQS through application
of technology based controls for point sources. For such waterbodies
impacted by toxies, supplement the TMDLlWLA with a control strategy
for point sources that achieves WLA limitations within three years
of adoption of the strategy.

* Determine that construction of AT projects, based on permit
requirements more stringent than secondary treatment, will result
in significant receiving water quality improvements or will mitigate
an existing public health problem.

* Provide water quality data that can be used in the program
evaluation and decision-making process.

* Ensure water programs address priority problem areas.
* Ensure that Water Quality Management Plans are updated.
* Evaluate if uses of the resource associated with the present

use classification are being attained.
* If uses are not being attained, define sources of use impairment

and predict potential uses pending mitigation.

* Chemical characteristics
* Biological l:haracteristics
* Hydrological and hydraulic characteristics
* Diurnal fluctuations

* Calculation of wasteload allocation effluent limitations needed
to maintain water quality standards.

* Calculation of critical low flow periods for waste load allocations.
* Identification of toxic discharges of metals.
* Determination of the water quality in the zone of influence

downstream of a discharger.
* Provide justification for advanced treatment.

* USEPA
* Minnesota Department of Natural Resources
* USGS
* State Climatologist Office
* Permits. Enforcement, and Construction Grants Programs, MPCA
* Industrial and municipal dischargers
* Nonpoint Source Program, MPCA

* After AT facilities are completed, special studies should be
conducted to compare 'before' and 'after' water quality and
to verify the accuracy of the mathematical models used to
establish' effluent limhations.

* The success and merits of use attainability should be documented by
demonstrating improvements in fisheries and recreational uses
after improvements have been implemented.

Schedule of Activities

Ongoing: * Document procedures which are used to implement nondegradation



1'\,89,

FY8S,

flt\llt Ie'" and utilll~ these prl'Cedure!o.
L f'\I'II( tdenliflcali('m of watrrhodies where te..:hnology-ba~d

en luenr limIt... art' In\uffi'lenl co achieve appllt.ahle WQS.
Ensure that permit.<; ami umstruction grant proJeCts are
consistent with the Water Quality Management Plan.

• Schedule and develop TMDUWLAs in advanct of permit expiration
to support permit limit development.

.. Schedule and develop control strategies for waterbodies impacted
by PQint sources of taxies.

• Dtvelop a list and schedule for AT reviews based on projections
of AT projects for FY 88 and FY 89.

• Incorporate reviews of WQS and development of TMDI..IWLAs as
f4-ndamental components of the AT justification process.

• Complete AT reviews consistent with schedule to ensure no delay
in construction grant projects.

• One advanced treatme~t study will be done at Bock, Minne:'lOta.
• One intensive survey wilJ be done at Eveleth. Minnesota

to establish final effluent standards.
• Two wasteload allocation studies will be done.
'" Seven reference watestted studies will be done within the

Western Corn Belt Plains Ecoregion.

Routine Monitoring and National Fixed Station Network

Objectives:

I)-dta Types:

Data Usage:

Cooperauon:

Needs:

• Provide background water qu.•lity data used in: J) development
of water quality standards, 2) preparation of reports to ASIWPCA
and the tJC. J) fishery and biological studies. 4) characterization
of eeoregions. 5) EPA required reports JQ5(b) and Water Quality
Management Plan.

• Provides background information necessary to answer water quality
inquiries asked by the general public. governmental agencies.
academic communitie.Il;. municipalities, and industries.

, Chemical characteristics
• Physical characteristics
, Dialogical characteristic.~

• Determination of ambient water quality.
'" Determine compliance with stale rules and water quality

standards.
• Determine long term trends of wnter ql,1ality.
• Provide for baseline data and apov.' fOT national data

comparability.

• USEPA
• States including Wisconsin. North Dakota, So.ut.h Dakota.

and Iowa
• Manitoba
, Ontario
'" Environment Canada

• Additional stauons and parameters need to be added to
comprehensively monitor the sta~. p"rti.cularly if the impact of
non point sourc.:e contributions are going to be quanitified.

• Metals should be collected and ,naly1.td twice yearly iii all
stations.

, Organics should be collected at all stations ye,arly.
• Samples should be collected twelvt months of the ({ear rather

than the prese.nt eight months.
• Routine event monitoril)g ~ho.\Ild ,l;le QO,Qe for NPS.

,
\

"



FY88:

(4) ~ssistance In deSIgning p\lllution abatement programs.
(5) As.sistance in coordinating water qualltv management efforts

with other units of go\"ernment.
(6) Review of plans for consistency wIth the Act and sound

watershed management activities.
(7) Coordination with other agencies in the review of local watershed plans.

>I' Review and evaluate monitoring data from clean lakes restoration
grant.<; for pre- and post-project evaluation within 90 days of
receipt.

>I' Ensure that quality Lake Restoration Grant applications are
prepared and submitted so that Minnesota may receive the maximum
funding from EPA Region V's allocation.

>I' Ensure that projects in the program meet federal and state
requirements, remain on schedule, and achieve intended water
quality improvements. Completion of this activity is contingent
upon EPA making timely <30 to 45 days) decisions regarding
grants, bUdget period extensions, and the like.

>I' Coordinate closely with the Regulatory Compliance Section so
that lake restoration grants serve as an integral part of a
total water media program.

* Complete NPS Water Body Assessment using ecoregions analysis of
watersheds and existing water quality information. Develop goal
and criteria setting process for lakes and streams.

>I' Identify categories and subcategories of NPS which provide
significant contributions.

* Develop process to identify and document best management practices
(EMP) for control of NPS and their probable effect on ground water.

* Establish an interagency team to identify and describe the state
and local program for controlling NPS.

>I' Complete the assesment of the Minnesota River Basin for NPS impacts
as funding is obtained.

* Develop a report which identifies the state management program, is
approved by the Governor and submitted to USEPA by August 1988
which identifies: BMPs, programs, schedules, certification of AG
of authorities and sources of funding which will be sent to
implement the program.

* Adopt permanent rules and implement the Clean Water Partnership
Program.

* Develop technical and administrative tools for managing NPS
programs including as necessary standards, BMP criteria,
administrative procedures, etc.

* Begin implementation of Clean Water Partnership Projects and
projects funded through Section 319 of the Water Quality Act
through administrative and technical assistance to projects.

* facilitate implementation of BMPs for control of NPS to meet water
quality standards and international agreements by providing
technical assistance to management agencies.

* Assist project sponsors in establishing site specific control
measures to improve water quality in association with spcefic
NPS control projects.
(1) Assist project sponsors in mor.itoring and evaluating

BMP installation.
(2) Promote state/local technical information exchange.

* Assist NPS management agencies to factor in water quality
objectives into operating programs.

* Setup a tracking system to evaluate impacts of state programs on
water quality.

* Based on reauthorized CWA, update the State 314(a) report by
April 1, 1988 ensuring consistency with the NPS Assessment Report.

* Prepare applications for 314(a) projects by February 1988, based
on the 314(a) program report.



FY89:

(II l'n-ville il 1i"1 elr t',!ndldale pr,'if<:ls t(l RegIon \' hy Cktober
1". IQ87.

p~ ~ny d,ral'! r,rutr.:t.<; 1(\ R~$i~,~ \" hv J.anu~ry )5, 1?~,8.
(J) ~nd fm,al pro!l"<:ts ttl Region V h,Y i1n)Jary 15, i9a8.
(4) Submit firial a~plicati9bis b~' February 15. )98B.

• Prep<ire applkations for ."\l4l:b) demonstraiion program.
(1) Propose, projeCts tliat reneet gedgraphicai requirements of

. 314<b), reglorial gUidaDi:t and state j::iriotlties.

• Provide a list a( the CC!trl~ehtS of t~~ state NP$, progtam
wHich need i6 t?f: develdptit in tiroer to gain USEPA approval
a,ild Ii sctleduje for completing the de~elopment of the CQJ;Tl,ponents.

* Develop technical arid administrative tools for managing NPS
programs. , , " .

" Dev:e1op gUid~ilce documents for Clean Water Partnership (CwPJ
and Section 319 projects fot monitoring. computer modeling, BMP
pro,;ect eval':la~ioil and ~poltlrlg. pro.jee:t administration, application
prOcedures, rules, and project, development.

• Facilitate implementation of BMPs or control of NPS to meet
water quality standards ami .International agreements by providing
technical assistance to management agencies.

• Assist project sPonsorS in esuiljtishing site st>ecific control
mea.o;ures to itnjnove w1iter quality in association with specific
NPS control project-c;.

* Assist /,\PS management agencies to factor in water quality
objectives into operating .programs.

*' Provide a description and ~hedi.lle for demonstration. projects
to be funded dudrig fiscal year.

• Coordinate development, training and implemeniation of AGNPS
model.

* Prepare the ,annual NPS rejlort. by Se'p~rrJber 1. 1989.
• Develop and implement ground water related NPS projects.
• Provide a schedule to EPA Region V for impiemenu.tion and/or

devlopment of ground wat:tr NPS activities by December 30,
1988.

\

Border Waters Programs

Objectives: • Support the fJC Water QU:aijiy BOard initiatives and priorities
for the Great Lakes Area of COncern. ,

* Support Articfe vI and A,n~x '7 of the"C3LWqA by pir~icipating in an
in-place pollutants rese~rc,hprogra.m .to the extent that State
resources allow it funded by Congr~ss,

• Supp?rt .th~CWA ,a04 A~!~le ~~ ,~f ,th~, ,G~~QA by, dev,e,l?~i.ng b
candidate hst of "OutstandJil'~ Naiora'lliesource Waters" within
the Great Lak.es basin and report oil tfie: siaWtorv••dministrative,
and socioeconomic barrier ,~.¢e.d,ies . t~l.a:ied to decf~ration of _
Great Lak.es waters as Ou~n~ing Resource ~.ters. . Lake SuPerior
is designated an "OutStaridirig Resource Value Waiers" by Minnesota
Rule. , '

* Support Arttele IV and Annexes 11 aii~ i2 of the QLWQA by
participating in the develoPment, prorHdi~ation ,and mot/ito'ring of
water quality standards (W(5) for Hie Grtai Lakes and their
tributaries.

• S\lpport the effort.. to c;lerermiil,e and conir.oi ioxi't... ipAding of .
the Great Lakes as called for hy An'nex 1~ of the OLWQA evalUating
the need for impiementing' _~he ,grou'o.&. water data ~ana:geTfient,
practiq:s recommended by ih'e Region V Gtou'nd Wi.t£r Ilaib Management
Task Fo'rce.

• SupPort Annex 1i and i~ ot the ,PLW.QA by itripfCiJ:lenHng, Great Lakes
monitoring described iri Activity A iiilo. repoft lo:a:di.il·gs to IJC b.v



Data Tv pes:

Data Usage:

Cooperation:

Needs:

entering data II1tO STOkl:T.
• J'nsure 'itllte particlpatil'n In LS Canada Water Qualit:.... Board and

dt:ti vities 01 the Ue.

* Chemical characteristics
* Tissue data
* Sediment data

* Determination of ambient water quality.
* Determine compliance with state rules and water quality

standards.
* Determine compliance with IJC water quality objectives.
* Determine long term trends of water quality.
* Provide for baseline data and allow for national data

comparability.

* USEPA
* Environment Canada
* Ontario
* Manitoba
* North Dakota

* Complete assessment of areas of concern.

Schedule of Activities

Ongoing:

fY88:

* Report annually on the level of the 11 critical pollutants of
the Water Quality Board as monitored in sediment, water, and
effluents discharged to the Great Lakes. Data collected on any
of the eleven critical pollutants will be placed in STORET
within 30 days of receipt from laboratory.

* Appoint appropriate state personnel to IJC committees. (Staff
will be appointed to IJC committees as needed to accurately
represent Minnesota's interests and needs.)

* Participate in the Red River Pollution Control Board by:
(a) Preparing a draft annual report and attending the annual

meeting as needed.
(b) Chairing the Red River Contingency Plan Work Group and

completing annual updates of the plan.
(c) Chairing the Red River Objectives Task force and preparing

a report to the Commission.
* Participate in the Rainy River Pollution Control Board by:

(a) Preparing a draft annual report and attending the annual
meeting as needed.

(b) Co-chairing the Rainy River Study Plan Work Group and
coordinating study with Boise Cascade.

* Continue assistance in the completion of Area of Concern (AOC)
Remedial Action Plan for sediments in the St. Louis River.
(1) Provide assistance to and consultation with the EPA

consultant on the development of the LAP.
(2) Review draft RAP developed t-y EPA consultant within 60

days of receipt.
(3) Draft sections of the RAP not completed by the EPA

consultant as resources allow.
* Initiate implementation of RAP

(1) Comply with implementation schedule of RAP when completed
as resou rces allow.

* Provide inventory if not completed of major and minor dischargers
in the Great Lakes AOCs by January 1, 1988. Develop a schedule
by March 1, 1988 for incorporation of control limits and report
compliance to GLNPO for phosphorous.



(I) Inwntorv will be provided lind control limIt... scheduled for
St. Louis Bav AOC.

• Ensure that invtnton~ ilrt Jncorpnraled intu the ~AI' \lo:hert
appropriate.

• Initiate the promulgation of numerical water quality standards
for the Great Lakes for at least those parameters having EPA
c;riteria documents. Emphasis will be plact'd on the He Water
Quality Board 11 critical pollutants and the priority pollutant
metals needed to protect aql&3.tk and terrestrial life and human
health. Priority will be given to JJC areas of concern.

• MQnitoT receiving waters k..oown or reasonably expected to be
Violating WQS at tributary mouths. With priority given to AOC
tributaries to the extent that analvtical methods exist.

• To the extent that compleud monitoring will permit. report
waterbodies or segments thrreof within thl: GL basin whi~h exceed
the WQS for any of the JI)1lutants identified.

• Monitor GLiSP tribs monthly for TP, Na, Cl, N02+NOJ, and TSS for
the purpose of calculating ~ds to the Great Lakes.

- Stations on the Beaver River (RV-4) and St. Louis Bay (5I.1:H)
will be monitored nint times per year for the routine
parameters and for CI, total Pb, total C..a, tOUlI Na.
total sulfate, and reactive silica.

• Depending on availability c:I resources. participate in EPA
sponsored workshop on higb flow sampling strategies and GL
load estimation.

• Provide a self-evaluation of State ability to routinely generate
and report reliable automated load estimates to the Great Lakes
from individual tributaries, individual point sources, from all
point sources to a tributar). and from aU tributaries combined,
per requirements of the Lake Michigan Toxies Strategy and Green
Bay stud:-'. and recommendations of the 1985 wQn Report, Report On
Capabilities, and identir~' needs (or staff, hardware, software.
and methods.
(1) USEPA will provide guidance on other appropriate documentation

outlining the procedurtS for conducting automated local
estimate,.o; by September .10, )987.

(2) Self-evaluation will be provided by September 30, )98ft
• Asr.ess sampling and analytical capability to detect appropriate

levels of toxic substances in effluents and surface waten; by
September .10. 1988. Participate with t.:SEPA in demonstration
projects and screening survrys for those substances.

• Report annually on data collected by the MPCA on the level of II
critical pollutants of WQ8 monitored in sediment, water, biota,
and effluents discharging iDlO the ureat Lakes by entering data
in STORET within 60 days of receipt from the laboratory.

• Collect spottail shiners at Sl Louis Bay if available or .Qther
young of the year and send to GLNPO for analysis.

• Collect fall run coho salmOG at French River if available and
send to FDA according to Federal/State Great Lakes Fish
Monitoring Strategy.

• Complete uniform Great Lakes·wide risk based fish advisory.
• lmplement monitoring called for in AOC RAP to further define or

to tracl;. progress as resourtel allow.
• Appoint appropriate State pmonnel to IJC committees.
• Actively participate in JJC committees as requested.
• Participate in the Red River Pollution Control Board.

() Prepare un annual repon und attend the annual meeting.
(2) Chair the Red River Cootingency Plan Work Group and

cmplete annual updates of the plan.
(3) Chair the Red River Objectives Task Force and prepare an

annual report.
• Participllte in the Rainy ~i.v.e,r Polluti(ln Gontr.ol J\o;lrd.

\



FY89:

( 1) Prepare an annual report and attend the annual meeting.
(2) ("I-th"ir the Rain~' River Study Plan Work Group and

partlupate 10 the preparation of the final report.
* Partl\,ipate in the Lake Superior Surveillance Task Force.
* Participate in IJC round robin laboratory comparisons for

IJC parameters measured in State programs.

* Participate in the Great Lakes Water Quality Agreement
Integration Work Group (aLWQAWG). Attend meetings and serve
on committees as appropriate.

* Ensure State participation in the International Joint
Commission (UC) Great Lakes Water Quality Boord.

* Actively participate on DC Committees.
* (1) Participate in the Red River Pollution Control Board.

(a) Prepare an annual report and attend annual meeting.
(b) Chair the Red River Contingency Plan Work Group and

complete annual updates of the plan.
(e) Chair the Red River Objectives Task Force and prepare

an annual report. .
* (2) Participate in the Rainy River Pollution Control Board,

(a) Prepare an annual report and attend the annual meeting.
(b) Co-chair the Rainy River Study Workplan Group and

participate in the preparation of the final report.
* Participate in the Lake Superior Surveillance Task Force.
* Participate in the IJC round-robin laboratory comparisons

for IJC parameters mea~ured in State monitoring programs.
* Assist the USEPA in preparing for the semiannual meeting

with Canada to coordinate respective workplans and evaluate
progress made in meeting the terms of the GLWQA.

* Support the IJC Water Quality Board's initiatives and priorities
for the Great Lakes Area of Concern (AOC).

* Incorporate appropriate portions of completed AOC RAP
into the Minnesota Water Quality Management Plan.

* Implement AOC RAP when the plan is approved and as resources
allo\\'.

* Develop a schedule for State Watershed Management Plans
for Great Lake Areas impacting AOCs.

* Participate in the development of a Monitoring Program
Strategy that supports plans for each adjacent St. Louis Ba~'

* Complete an inventory of those facilities discharging to Great
AOe which need but do not currently have water-quality
based effluent limits in place by March 31, 1989.

* Continue to provide Monthl:,!' Discharge Monitoring Report data for
point source dischargers to the Great Lakes and their tributaries
through pes or STORET.

* Participate in activities related to Lake Superior LMP
as resources allow.

* Provide an assessment of State sampling and analytical
capability to detect levels of toxic substances in effluents
and surface waters for use in preparing LMPs by March 31, 1989,

* Identify, by report in 3OS(b) Report and 304(1) lists, those
Great Lakes waters known or reJ.sonably expected to be violating
WQS and initiate or Clontinue monitoring for approriate
parameters.

* Participate in a GLNPO sponsored In Place Pollutants Opp)
demonstration program for the removal, stabilization, or
treatment of toxic bottoms sediments and in the Great Lakes
IPP Demonstration Program Interagency Work Group when they are
applicable to Minnesotm waters as resources allow.

* Develop and promulgat.e appropriate WQS for the Great Lakes
and thei r tri bu taries.

* Implement GL monitormg; report loadings to IJC and enter



data mtll STORl:i.
~(lrlit,)r (;II~p trihs monthly for TP. :\A. CL. ll\\'. N(}2..~()J. ami PiS.

Station.. ('In th( Beaver River (BV-4) <and S1. Loui" Hav (SI.U-1)
will ~ monitorro eight time-co per year for th( routi~(
para.meters and for CI. total Pb. total r..a. total Na.
total sulfate, and reactive silica.

• Report annually analyses fOT the JJ Critical PoJlutant... in
sediment. biota, water and effluents discharging into the
Grat Lakes.

• Implement Great Lakes wide risk-based methodology for fish
advisories, conforming to methodolohy agreed upon among the
Grat Lake... States.

Emergency Response Program - Hazardous Waste Division

\

Objectives:

J)nw Types:

Data Usag(:

Cooperation:

Needs:

" Return contaminated spill sites to acceptable condition in a
reasonable time frame and minimize the impact of spills by
prompt effective actions.

• Chnnical characteristics for surface and ground water
• Soil" and sedim(nt data

• Dettrmine nature and extent of spill.
• Dettrmine toxic components.
• Dettrmine compliance with state rules and sumdards.
• Evaluate cleanup procedures and success.

• Local governmental agencies including police and fire
departments

• Ground Water and Solid Waste Division, MPCA
• Wattr Quality Division. MPCA
• Regional offices, MPCA
• Minnesota Department of Natural Resoun:es
• Minnesota Department of Transportation
• USF.I'A

• Provide more on-site monitoring of spill cleanups.

(

Schedule of Activities

Ongoing:

FY88/FY89:

• Mitigate the effects of spills of petroleum products and
hazardous materials by maintaining an effective (mergency
response program.

* Pursue legal actions against responsible parties.
• Rl2pOnd to all mapr and intermediate incid(nts.
• Respond to all mapr spill sites consistent with the state

<:ODlingency plan, and report to the National Responce Center.
• CompiJ~ necessary folJowup reports with recommended actions and

provide them to appropriate agencies.
* Notify USEPA of all spill response activities.
• Initiate and issue. as appropriate. Notices of Violations based

OD significant noncompliance.



Dredge and FiJI Program

( Ih.)el t I \'CS:

Data Types:

Data Usage:

Cooperation:

Needs:

I{c\'ie .... drrlication~ and issue or deny permits and certif\
compliance under the State DlSposal System permit program
and Section 401 of the Clean Water Act related to dmlge (Ind
fill activities in order to prevent pollution of waters and
protect sensItive aquatic ecosystems from the adverse impacts
of discharged dredged and fill materials.

>I' Evaluate 404 permit assumption through an interagency task force.

lI' Sediment samples/Evaluation
>I' Chemica I characteristics

>I' Analyze water quality impacts of federal actions

>I' Wisconsin
>I' U.S. Army Corps of Engineers
>I' U.S. Fish and Wildlife Service
>I' Minnesota Department of Natural Resources

* Criteria development for sediments
>I' Criteria applications for sediments
*' Implement a wetland protection program
>I' Define a wetland protection strategy

Schedule of Activities

Ongoing:

PY88:

FY89:

>I' Participate in the AID Program to identify senSItIve aquatic
corridors for the purposes of reducing the environmentaJ impact
in those areas as needed. Enter into an agreement with the DNR
for coordination of the AID program.

>I' Report actions quarterly to USEPA.
>I' Consider USEPA proposals for development of a wetland protection

strategy.

>I' Review all (approximately 150) public notices under Section 404
of the Clean Water Act for impacts on designated uses of water
bodies or wetlands and recommend approval. waiver, or denial of
401 Certification.

.. Act upon approximatel", 120 applications for certifications under
Section 401 of the Clean Water Act within the time allotted.

>I' Monitor the memorandum of agreement with Corps of Engineers on
nationwide and general permits.

>I' Issue or deny State Disposal System permits for dredging projects
with emphasis on permits for navigation purposes.

>I' Refer for enforcement unauthorization nonproper actions under 401
jurisdiction and comment on proposed EPA enforcement actions as
appropriate.

*' Participate in an interagency task force evaluating the assumption
of the 404 process.

>I' Review all public notices under Section 404 (CWA) for impacts on
designated uses of water bodies or wetlands.

>I' Waive or deny certifications under section 401 (CW A) within
the time alloted.

>I' Refer projects requiring State Disposal Systems Permits to the
Regulatory Compliance Section for proper action.

>I' Refer for enforcement unauthorization or nonproper actKlnS
under 401 jurisdiction and comment on proposed EPA enforcement actions
as appropriate.

>I' Participate in an interagency t.ask force evaluating the assumptin of the 404
permit process.



• Orafl a proposed program f\l( revlcw of wetland policies and a
!'>tralegv to gain the nccc:o;sarv constnsus of the affected agencie....

Data Management Program \

Ojective,;;

Data Types:

Data Usage:

Cooperation:

* Coordinate a system of water quality data storage apd retrieval
so that wattr quality information can be furnished to Agency
personnel and the public.

*" Insure that quality assurance and quality coJ)trol are maintained
for the data base.

.. Chemical characteristics for both surface and ground water

.. Physical cbaractt>ristics for both surface and ground wa~r

.. Fish tissue data

.. Turtle tissue data

.. Loon tissue data

.. Sediment data

.. Uses of the data are listed under the .individual program
descriptions.

.. USEPA

.. AU programs within the Minnesota Pollution Control Agency

.. Other state agencies including, State Planning, Department of
Health. Otpartment of 1'\atural Resources, Department of Trans
portation, Department of Agriculture, Minnesota Geological Survey

.. Local units of governments and watershed districts

.. Industry
• Academic community
• Public .

Needs: • Develop capability to electronically transfer analyticaJ results
from the Department of Healt,h so lh~t the data is ready for
storage in STORer without being keyed into the system.

• Develop the capability to electronically transfcr datil generate<.!
by other state agencies and local units of government 50 that
a comprehensive data base is maintained in STOREr without the
rekeying of information.

Schedule of Activities

,
\

Ongoing:

I'Y88/FY89:

• Coordinate the storage of all data in STORm',
• Coordinate the editing and correction of all STOREr data,
• ProVide assistance for data retrievals and statistical

analysis for the Program Developme,?~ Section and the
Division rI Water Qualtiy, as wel~ as th.e &e~eral public
and other state and federal agencie.~. .

• Prepue, store, edit and correct all Routine Water Quality
Monitoring Program Data wit~in 30 days after it is received
from the laboratory.

• Prepare and store all other water related data collected
by the Section, including tolics. lake studies, special
studies, nonpoint source, and groundwater information.

.. Store data collected by other groups, including. the
Metropolitan Council, Ramsey ("..aunty, Rice Creek Watershed
District, C1earwat.er Watershed District, and Jake
restoration projects,

Quality Assurance/Quality Control Program \



( )hJectlves:

Data Types:

Data Usage

Cooperation:

Needs:

* Administer ~he Discharge Monitoring Report Quality Assurance
(DMRQA) program for the state.

,. Lvaluate lah certification programs and make recommendations for
setting up a program in the state.

* Review alternate test procedure applications relating to NPDES
permit requirements.

* Coordinate quality control efforts between the Water Quality
Division and the Health Department Laboratory.

* Review treatment facility laboratories.

* Chemical lab results
* Physical cha racteristics

* Determination of accuracy of lab data.
* Determination of compliance with permit conditions.
* Determination of comparability of data for alternate test

procedure applications.

* USEPA
* Regulatory Compliance Section MPCA
* Minnesota Department of Health
* Municipalities
* Industry
* Consulting Firms

* Establish a Lab Certification Program to provide assurance that
high quality data is reported to the state.

* Determine which permittees are reporting correct data and using
acceptable procedures and quality control.

* Improve the quality of analytical data through training and
certification program.

Schedule of Activities

Ongoing:

FY88/FY89

* Coordinate the inter-laboratory quality control program as a
continuing in-house activity.

* Evaluate lab certification programs and make recommendations for
their implementation.

* Evaluate Agency analytical and sampling methods and make
recommendations to ensure quality assurance in this methodology.

* Instruct permit holder labs in proper lab techniques as
requested.

* Review and comment on alternate test procedure applications.
* Inspect labs after reviewal of DMRQA program results.

* Conduct 25 onsite lab inspections.
* Recommend lab certification program by June 30, 1987.
* Prepare DMRQA report.
* Inventory private and public labs that provide data under NPDES

program.
* Review the existing Quality Assu ranee Plan for new parameters

and methods. including biomonitoring and update the Quality
Assurance Plan as needed.

* Revise field methods, including sampling procedures and analytical
methodologies. currently being used as needed.

* Implement the approved Quality Assurance Program Plan.



,161 SUMMARY

Environmental protection begins and ends with monitoring. Monitoring definet.
the pollution problem, helps determine what kihd of pollUtion control is
necessary. and measures the effu:tiveness of that control. Recogniz.ing this.
thr Minnesota Pollution Control Agrncy operates a vatiety of monitoring
programs..

Although this monitoring effort is extensive, maoy of the programs shOuld be
expanded to better definr the ~lliJtion problems which stilJ exist. The Routine
Ambient Monitoring Program oeeds to be expanded to include more streams in thr
state aDd more frequent sample collection. Heavy metals an~ other toxies should
be collected regularly as part cI this monitoring prograM. Without this data,
baselint information on a stateWide basis will not exist. Similarly, speeial
studies also need to be done to colJect information on dioxin and pesticides a...
part of the toxic Monitoring Program. Cuts in federal funding in Fiscal Year
J989 have reduced the operatioo of the Routine Ambient Monitoring Program to
sampling during eight months ri the year. This decreased level of funding has
also resulted in an 80% reduction of the monies available for laboratory
analysis of toxic substances.

Thr Agency is reqursting an additional S250,<X>O ftom the 1989 State Legislature
in order to mantClin thrst monilOring programs. The additional funding will
allow thr ambient program to emphasize monitoring by ecorrgion. The program
will consist of two components.. A state-wide monitoring network of SO stations
will br maintained to collect data throughout the state for trend analyses.
In addition. 50 more stations will be added to characteriu the water quality
in 3 of thr nate's ecoregions (mt year, and 4 of the ecoregions the following
year. .Monitoring will includr biological surveys (nsh and macro-invertebrD:t~).

intrnsi"·e monitoring of runoH event... and tissue and sedimrht monitoring.
Watrr samples will be collected during 12 months of thr year. Parameters
monitored will he sta~n spedr,;: and will includr new genhation ~ticides

and tOlic metals.

Water Quality data on Minne~'s lakes iii very limited. The Citizen Lake
Monitoring Program. the I.ak.e Asses...menl Program. and the Lake Studies Program
all need to be expanded to include Iakrs which are currently not being
monitored. In addition, the elimination of funding for the Clean Lakes
Proeram from the Federal Fiscal Year 1988 and 198q budgets will greatly reduce
the Agency's efforts to improve lake resources in Minnesota. The Minnesota
Pollution Control Agency is requesting additional personnel from the 1989
State Legislature to expand the lake monitoring and public assistance programs.
One additional person will be Rquested for the first year of the blehnium.
and two persons will be requested for the second year.

Hiomonitoring preseiJtly consists of bi'oassay" which art contluctea bn effluent....
There is a need to develop the capability to perform bioaccumulation testS
for both effluents and insitu aJrtditions for this program. Monitoring of both
surface and ground water needs to begin for thr Nonpoint Source Program so
that sources of this type of pollution can be identified. This program shou Id
also include storm event monitoring. Expansion of all of these monitoring
programs will help the Agency to determine where pollution problems exist in
the state and what kind of pcilIution control is i1eussaty to cOrrect thOSt
problems.

Other monitoring programs need to be expanited to better determine the
effectivenes... of the abatement work which has been done by the Agency and by
municipalities and industrie.... The Intensive Surveys Program should document
the success and merits of use tttainability by demonstrating changes in
fisheries and recreational uses aftrr Improvements have been implemented. The
Hiomonitoring Program should be expanded to measure the effectiveness of

\'
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land use management practll..es emri.1,\'ed to contwl nonpoint source pollution.
Foll(\\\· up monitoring shllu Id he l' mJulled ,In lake restoration work which has
been federally funded to evalu<.Ile Ihr <;Ul\eSS oj' those projects. These
monitoring Programs would help the AgenLY judge how effective pollution control
has been throughout the state. Current levels of federal funding in fiscal
yea rs 1988 and 1989 will not a11o\\ these necessa ry monitoring eval uations to
be made.

The Agency will need additional funding to expand any of its monitoring
programs. These funds will need to be provided by both the state and federal
governments if an increase in monitoring activities is to occur. The need for
additional monitoring is clear; the commitment to support that monitoring is
not.

It is also clear that with the decrease in the availability of additional
funding, it will become more important for agencies to coordinate their
monitoring programs. This is true not only for state and local agencies within
Minnesota, but also for state and federal agencies. Coordination will avoid
duplication and stretch diminishmg monitoring dollars. It will also foster
cooperation between agencies in other areas. All agencies in Minnesota who are
involved in environmental monitoring should insure that the data resulting from
these programs are in a format that is easily accessable by all the other
agencies so that it can be used by everyone. In the case of water quality data,
this may mean the inclusion of all of the data in one or two main data bases;
Le. STORET for surface water and IGWIS for ground water. Data that are not
easily available for use by other agencies do not serve the best interests
of either the agency collecting the data or the monitoring community as a whole.

If Minnesota is going to remain in the forefront of pollution control
nationally, a commitment to continue existing monitoring and to expand
monitoring where it is necessary needs to be made. This commitment involves
the financial support of both the State Legislature and the U.S. Environmental
Protection Agency.



6. ApptOl'l)lX

Station and Parameter Lists for Fiscal Years 1988 and 1989

Biomonitoring Program
Lake Studies
Citizen Lake·Monitoring Program
Lake Assessment Program
Acid Rain Program
Toxic Substances Monitoring Program
Intensive Surveys Program
Routine Monitoring and National Fixed Station Network

,
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Memorandum of Agreement Between
The Minnesota Pollution Control Agency and

The Minnesota Department of Natural Resources
Pertaining to Control of Nonpoint Sources of Pollution

I. Description

The Minnesota Pollution Control Agency (MPCA) and Minnesota Department of

Natural Resources (MDNR) agree that nonpoint sources of pollution (NPS)

must be controlled to achieve and maintain a full range of uses of

Minnesota's water resources. Nonpoint source pollution contributes to the

degradation of the quality of all waters of the state. impairs a wide

variety of water resource uses and limits resource management and

conservation options.

II. Purpose

The purpose of this Memorandum of Agreement is to focus coordination and

cooperation between the MPCA and the MONR in support of common objectives.

interests and statutory requirements toward implementation of nonpoint

source pollution control for protection. management and conservation of

water and other natural resources.

III. Authorities

Nothing in this agreement alters the statutory authorities or

responsibilities of the MPCA or MDNR.

1



The MPCA is charged with the responsibility to prevent and abate water, air

and land pollution throughout the State of Minnesota. This includes the

control of nonpofnt source pollution. The importance of a comprehensive

statewide approach to nonpoint source pollution was recognized in 1987 by

the legislature with its enactment of the Clean Water Partnership Act.

This Act sets forth a comprehensive program under the direction of the MPCA

to address nonpoint sources of pollution. The Act directs the MPCA to

compile an assessment of waters of the state impacted by NPS, provide

financial and technical assistance to local units of go~ernment to abate

NPS, coordinate programs used to control NPS and develop a state plan for

control of NPS to meet the requirements of the federal Water Quality Act of

1987. The MPCA's authority is specifically described in Minnesota Statute

Chapters 115, 1158, and 116.

The MONR purpose as defined in Minnesota Statute Chapter 84 is "to best

serve the public in the development of a long range program to conserve the

natural resources of the State." The MONR is charged with responsibility

for managing public lands and waters for recreation. timber, minerals and

fish, wildlife and native plants of the State in Minnesota Statutes

Chapters 84 through 112 and other applicable laws. Minnesota Statutes

Chapters 104 through 112 provide for conservation and utilization of water

resources in the best interests of people tn the State and to promote

public health. safety and welfare; Minnesota Statutes Chapters 85. 88, 89.

90, 92, 93 provide for management of lands for parks, recreation, forests

and minerals; and Minnesota Statutes Chapters 97A, 978, and 97C provide for

the management of fish and wildlife throu9h harvest re9ulations, habitat

protection and manipulation, enforcement and the cQl1ectfon of data.

2
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It is clear from these authorities that the MDNR shares directly in the

responsibility to abate nonpoint source pollution in the State of

Minnesota.

IV. Implementation

The MPCA and MONR fully support the concepts of cooperation and

coordination and are committed to developing efficient mechanisms to

establish close working relationships to support common objectives,

interests and statutory requirements for control of NPS and protection,

management and conservation of natural resources. To advance this effort,

the following will be undertaken.

1. The MPCA and MDNR will facilitate and monitor the implementation of

this agreement through the establishment of a joint coordinating team

called the NPS Coordination Committee (NCC). The NCC shall consist of

two (2) people from the MDNR and two (2) people from the MPCA, each

designated by their respective Commissioners. The Commissioners shall

designate their respective members of the Committee by July 15, 1988,

and ensure that replacements are appointed as necessary. Chairperson

of the Committee shall be designated by the Commissioner of the MPCA.

a) The NeC shall meet quarterly and report results, issues and other

matters of interest in writing to the Director of the Division of

Water Quality, MPCA, and the Assistant Commissioner for Operations,

MONR.

3



b) The NCC shall be responsible for the collective oversight and

implementation of this agreement.

c) The NCC shall be responsible for the coordination and

communication of agency activities. ·regulations, policies.

programs. interagency agreements or other issues deemed relevant

to NPS issues.

d) The NCC will rely on the Interagency Coordinating Committee

(created in the uMemorandum of Agreement between the MPCA and the

MONR for Establishing the Procedures for Cooperative Involvement

in the Regulation of Mining Industries of Minnesota," signed

September 21, 1987) to consider NPS issues related to mining.

2. The MPCA and MONR will share information which is useful on nonpoint

source pollution control and natural resources management.

3. The MONR will identify and use best management practices for nonpoint

source control 1n resourte management policies, guidelines and fules

of the Olvisions of: Forestry; Parks; Minerals; Fish and Wildlife;

Waters; and Trails and Waterways.

4. The MONR will provide the MPCA with an annual report tn August. which

identifies MDNR activities and accomplishments to abate NPS.

4
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5. The MPCA will develop a state management program for the control of

NPS to meet the requirements of Section 319 of the federal Water

Quality Act of 1987.

a. The MDNR will participate in the preparation of the State

Assessment Report to be drafted by April 1, 1988.

b. The MDNR will participate in the development of the State

Management Program. The MDNR with assistance from MPCA will

develop a four-year strategy for incorporating NPS management

activities into MDNR programs, based on the State Assessment

Report and the recommendations in the 1986 NPS Issues Team

Report. The strategy will include identification of specific

programs and activities, measures to be incorporated, time frame

for implementation, and sources and needs for staffing and funds.

A draft strategy shall be completed by July 1988•

. c. To implement the state management program for control of NPS, the

MPCA and MDNR will use existing programs to maximize nonpoint

source prevention and control and pursue funding and staff

through budget and legislative initiatives to achieve NPS

objectives.

6. The MPCA will coordinate activities and programs of federal, state and

local agencies involved in control of NPS through the,Project

Coordination Team established by Laws of Minnesota 1987, Chapter 392,

Section 13.

5



7. The MPCA will prepare an annual report by ~ovember 1. which will

identify activities, accomplishments and the effectiveness of programs

toward management of nonpoint sources of pollution and achieving water

quality goals jn the State.

V. Modification, T,rmioatfon and Expiration

This Agreement shall become effective upon the signature of both parties

and shall remain effective until modified or terminated. This Agreement

may be amended or reissued upon the written mutal agreement of both of the

parties. The MPCA or the MDNR may cancel this agreement by written

notification to the other party. Terminatipn shall occur thirty days after

written notification is received. Termination may occur earlier by the

mutual agreement of both parties.

l

JOS~~+-t=
Corrmissioner
Minnesota Department of Natural Resources

Corrmtssioner
Minnesota Pollution Control Agency

Date Da te _-:.Ju:..,n...:e-:.13:..,.:,...:1.;.9S.;.S=- _

\
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IN THE MATTER OF A STRATEGY
FOR PLANNING FOR THE ABATEMENT OF
NONPOINT SOURCES OF POLLUTION IN
THE METROPOLITAN AREA

I. Introduct ion.

MEMORANDUM OF UNDERSTANDING

The Minnesota Pollution Control Agency (Agency) and the

Metropolitan Council (Council), in cooperation with the Metropolitan Waste

Control Commission (Commission), agree that nonpoint sources of pollution must

be controlled to achieve and maintain a full range of uses of Minnesota's water

resources. Ifistorically, attention was given to pollution produced by

mu~icipal and industrial sewage treatment plants and by on-site systems or

septic tanks. This has been true in the Twin Cities area as well as throughout

the country. In recent years, experience has shown that this is not the only,

maybe not even the major, source of water pollution. In early 19B1, the very

first set of comprehensive, metropolitan-wide, scientifically collected data on

nonpoint source pollution prevalent in the metropolitan area became available

for study and evaluation. This data revealed that, indeed, nonpoint source

pollution is a major problem for all receiving waters in the metropolitan

area. It is particularly severe for the lakes, streams, and the minor rivers.

These are the same waters most often used for fishing and swimming.

The impact of nonpoint sources of pollution on the metropolitan area's

three major rivers -- the Mississippi, Minnesota, and St. Croix -- is more

difficult to measure than on other waters because there are also numerous point

sources discharging pollutants into these rivers. It is possible that
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additional improvement in the water quality of the major rivers may be achieved

through reducing "copoint source pollution. This could possibly serve as a

trade~off for expensive advanced sewage treatment facilities.

II. Parties.

The Agency 1s charged with the responsibility to preve~t and abate water,

air, and land pollution throughout the State of Minnesota. This includes the

control of nDopolnt source pollution. The importjlnce of a comprehensive

statewide approach to ncopoint source pollution was recognized in 1987 by the

Legislature with its enactment of the Clean Water Partnership Act. This Act

sets forth a comprehensive program under the direction of the Agency to address

noopoint source pollution. The Act directs the Agency to compile an assessment

of waters of the State polluted by noopoint sources, provide financial and

technical assistance to local units of government, coordinate programs used to (

control nonpoint sources, and develop a state plan for control of nonpoint

sources to meet the requirements of the ~ater Quality Act of 1987. The

Agency's authority is specifically described in Minn. Stat. chs. 115, 115B, and

116.

The Council, a regional agency created under the laws of f~innesota, is

charged with the authority to coordinate the planning and development of the

metropolitan area. The metropolitan area generally includes the counties of

Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and Washington. The Clean

Water Partnership Act requires the Council to conduct, 1n cooperation with the

Agency, an assessment of waters in the metropolitan area that have been

polluted or have the potential for water pollution caused by nonpoint sources.

The Council's authorities are specifically described in Minn. Stat. ch. 473.



- 3 -

The Commission, a metropolitan agency created under the laws of

Minnesota, is charged with the authority to acquire, construct, equip, operate,

and maintain all interceptors and treatment works necessary for the collection,

treatment, and disposal of sewage in the metropolitan area. To provide cost

efficient wastewater treatment to users of the Metropolitan Disposal System

while ensuring that environmental benefits are optimized, the Commission

assists the Council by implementing its policies and by providing services to

Council staff in support of the Council's goals. The Commission's authority is

specifically described in Minn. Stat. ch. 473.

III. Purpose and Objectives.

The purpose of this Memorandum of Understanding is to provide

for a continuing working relationship between the Agency and the Council,

cooperatively with the Conmission, in support of common objectives, interests,

and statutory requirements, and to enhance coordination related to planning for

the abatement of nonpoint sources of pollution in the seven-county metropolitan

area.

The objectives of this Memorandum of Understanding include:

1. The identification of joint efforts to undertake a forty percent

reduction in nonpoint source pollution on the Minnesota River.

2. The establishment of a coordinated statewide nonpoint source

management program.

3. The advancement of nonpoint source management activities in the

seven-county metropolitan area.

IV. Responsibilities of the Parties.
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A. Minnesota Pollution Control Agency, Metropolitan Council,

Metropolitan Waste Control Conmission.

The Agency, Counci 1, and COlTll1i ssion will joi ot ly undertake the

folloWing efforts during the term of this Memorandum of Understanding.

1. Minnesota River Pollution Assessment. The Agency, Council,

and Commission will jointly pursue funding to conduct a comprehensive

assessment of the Minnesota River system. This assessment will include:

a. Identification of the sources and relative quantities of

suspended sediments, major nutrients, and oxygen demanding substances for lhe

major tributaries and segments of the main river.

b. Identification of the relative contributton of stream bank

erosion and bed load to the pollution load of the river.

c. Time of travel determinations for the river fran Mankato

to the confluence with the Mississippi River.

d. Further evaluation of watersheds identified to be

contrihuting high pollutant loadings to the system.

2. Minnesota River Pollution Reduction. The Agency, Council,

and Conmission will jointly identify, develop proposals, and pursue

institutional mechanisms needed to accomplish water quality goals on the

Minnesota River.

B. ~Ietropolitan Council.

The Counci 1 wi 11 undertake the following work program during the

term of thts Memorandum of Understanding.

1. Work Program.

a. Metropolitan Area Nonpoint Assessment Report. The

Council will use existing data to prepare the metropolitan area portion of the

(

l
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State Assessment Report to meet the requirements of Section 319 of the Water

Quality Act of 1987, Environmental Protection Agency's Nonpoint Source

Guidance, and the Clean Water Partnership Act. This effort wi 11 be coordinated

with the Agency's assessment effort so that a consistent and complementary

approach is used.

b. Identify and Assist the Development of Priority NPS

Abatement Projects.

(1) The Council will review existing information to

identify waterbodies and watersheds which should be priorities for nonpoint

source abatement projects.

(2) The Council will assist water management

organizations in the preparation of diagnostic studies in selected critical

areas to meet the requirements of the Clean Water Partnership Act.

(3) The Council will assist water management

organizations in the development of abatement plans based on problems

identified in the diagnostic studies and assist in preparation of applications

to the Agency for grants through the Clean Water Partnership Act and the

federal programs under Sections 314 and 319 of the Clean Water Act.

c. Financing Mechanisms for Nonpoint Source Abatement. The

COurlC i 1 wi 11 review and make recommendations on the State's statutory framework

for financing local surface water management and local water pollution control

programs.

d. Assessment of Adequacy of Institutions. The Council

wi 11 review and make recommendations on the State's statutory framework with
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respect to nonpoint source pollution abatement and surface water management

programs in the seven-county metropolitan area. This will include:

(1) the need for uniform development and construction

ordinances throughout the metropolitan area,

(2) the need for additional statutory authority to

address areas where local units of government lack adequate authority, and

(3) the need for additional development controls for

certain waters within the metropolitan area.

e. Evaluation of Runoff Management Practices. The

Council will monitor the effectiveness of a limited number of runoff management

practices to assess their value for water quality management.

f. Assessment of lake Impacts.

(1) The Council will continue to monitor the water

quality of a number of lakes in the metropolitan area to document changes in
•

water quality in lakes.

(2) The Council will analyze existing lake data to assist

the Agency in its assessment of uuse impairment" in the seven-county

metropolitan area.

(3) The Council will generate a range of total phosphorus

export values (kg/ha/yr) for land uses in the seven-county metropolitan area to

be used when modeling water quality changes resulting from land use.

(4) The Council will assess the extent of lake data in

the seven-county metropolitan area to focus future data collection.

g. Assessment of Impacts and Abatenent of NPS on Minnesota

River. The Council will develop and undertake a program ·of monitoring the

(
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volume of discharges and quality of the discharges of the major creeks within

the metropolitan area flowing to the Minnesota River for the purpose of

identifying nonpoint source loadings under varying flow conditions. This

program may be developed and implemented through local units of government and

other cooperators. The major creeks are: Bevens Creek, Carver Creek, Bluff

Creek, Riley Creek, Nine Mile Creek, Sand Creek, and Credit River.

h. Survey of Stream Bank Erosion. The Council will conduct

in the metropolitan area a survey of stream bank erosion of the major creeks

listed in paragraph IV.B.1.g.

2. Work Plan and Annual Report.

a. By March 1, 1988, the Council will prepare and submit to

the Agency a work plan for the activities described in paragraph IV.B.1. The

work plan will, at a minimum, contain a description, estimated budgets, and..
projected timelines for each activity listed. In addition, the work plan

may identify those projects or activities the Agency will fund from the monies

in the Metropolitan Area Clean Water Management Account.

b. By October 1, 1988, and annually each year thereafter

during the term of thi s Memorandum of Understanding, the Council wi 11 prepare

an annual report to the Agency, which will describe the Council's progress on

its work plan.

c. The Council may modify its work plan at any time during

the term of this Memorandum of Understanding.

3. Metropolitan Area Clean Water Management Account Funds.

The Agency agrees to establish an account known as the Metropolitan Area Clean
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~Iater Management Account and to deposit in it all monies paid to the

Agency pursuant to the Consent Decree between the Agency, Council, and

Commission. This account shall be used for noopaint source projects as

defined in the Clean Water Partnership Act. The parties agree that the

Council, as the designated 208 agency, is entitled to select those projects to

be funded from this account so long as any project meets the eligibility

requirements of the Clean Water Partnership Act. Any.project funded in whole

or in part by the monies in the Metropolitan Area Clean Water Management

Account will not be precluded solely because of such funding from receiving

additional funding through the Clean Water Partnership program.

4. Administration of Selected Projects. The Agency will be

responsible for contract and administrative management of any project selected

pursuant to paragraph IV.a.3. \

C. Metropolitan Waste Control Commission.

The Conmission agrees, in support of the Council in its nonpoint

source pollution program, to undertake the follOWing activities: ."

1. The Conlllission will evaluate its routine monitoring prograrns

for effectiveness in relation to nonpoint source program activities and assist

the Council in reviewing existing water quality data in the metropolitan area.

2. The Coomission will assist with the development and application

of the pollutant delivery, tributary, and river response models as they relate

to the lower Minnesota River basin and the evaluation of the effects of both

point and nonpoint source management practices.

3. The COlTlnission will cost share selected demonstrotion and pOot

projects related to the selection of best management practices within the lower

Minnesota River Basin Watersheds.
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4. The Commission will assist with the implementation of program

monitoring of the volume of discharges and quality of the dischargers of the

major tributaries within the metropol itan area flowing to the lower Minnesota

River.

D. Minnesota Pollution Control Agency.

The Agency will undertake the following program during the term of

this Memorandum of Understanding.

1. Nonpoint Source Program Coordination. The Agency will

coordinate programs and activities statewide to complement efforts in the seven

county metropolitan area to achieve water quality goals.

2. Funding. The Agency will award to the Council at least

thirty-five (35%) percent of the amount allocated to regional public

comprehensive planning organizations and appropriated to the State under

Section 205(j)(3) of the Water Quality Act of 1987.,

3. State Assessment Report and ~lanagement Program. By April 1,

1988, the Agency will prepare the statewide portion of the State Assessment

Report and State Management Program to meet the requirements of Section 319 of

the Water Quality Act of 1987, Environmental Protection Agency's Nonpoint

Source Guidance, and the Clean Water Partnership Act.

4. Report of Program Effectiveness. By November 1, 1988, and

annually each year thereafter, the Agency will prepare an annual report which

will identify activities, accomplishments, and effectiveness of programs toward

management of nonpoint sources of pollution and achieving water quality goals

in the State.
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V. Administration of Memorandum of Understanding.

The terms of this Memorandum of Understanding may be amended Qnly in

writing by the parties. Immediately after execution of this Memorandum of

Understanding. the Council, Commission. and Agency will identify the staff

persons who will serve as the principal agency contacts for implementation of

this Memorandum of Understanding.

VI. Term of Agreement.

This Memorandum of Understanding shall become effective upon signature by

all the parties and shall remain in effect for five (5) years from the last

dated signature.

Vll. Termination.

Upon the occurrence of any of the following events, the ~1emorandum of

Understanding shall be void at the discretion of any of the parties:

A. If the NPOES/SOS permits for the Blue Lake and Seneca wastewater

treatment facilities are not issued by the Agency in the form and language

agreed to by the part ies and attached hereto as Exhibits A and B; br

B. If the Agency issued NPOES/SOS permits for the Blue Lake and Seneca

wastewater treatment facilities are objected to by the United States

Environmental Protection Agency and such objections are not resolved in a

timely manner to the satisfaction of any party; or

C. If the Consent Decree in the form and language agreed to by the

(
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parties and attached hereto as Exhibit C is not entered as a court order.

MINNESOTA POLLUTION COIHROL AGENCY

a rman

r 7

METROPOLITAN COUNCIL

BYS~~~tyf--

Date
--~~e,t-L~--------

•

Date It),- £~- tf?,

KK088A/CULGLl

..
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MEMORANDUM OF AGREEMENT
BETWEEN THE MINNESOTA POLLUTION CONTROL AGENCY AND THE

MINNESOTA DEPARTMENT OF NATURAL RESOURCES FOR
ESTABLISHING PROCEDURES FOR COOPERATIVE INVOLVEMENT IN THE REGULATION

OF MINING INDUSTRIES OF MINNESOTA

DESCRIPTION

The Minnesota Pollution Control Agency (PCA) and the Minnesota Department

~f Natural Resources (DNR) each have major authorities and responsibilities

fOf the regulation of metallic mineral and peat mining activities in the

state. These authorities and.responsibilities frequently overlap,

resulting in duplication of work effort.

PURPOSE AND OBJECTIVES

To promote efficiency, reduce duplication of work efforts, and improve

communications, this Memorandum of Agreement (MOA) between the PCA and the

DNR establishes procedures for coordinating regulatory and non-regulatory

functions for mining activities. It also identifies authorities and

establishes procedures to be followed by the PCA and the DNR.

IMPLEMENTATION

This MOA shall be implemented by each agency's mutual acceptance of the

designated areas of responsibility defined in the Authorities and General

Provisio~ sections of this MOA, and the coordinating procedures and

activities of an Interagency Coordinating Committee (ICC) defined in the

Specific Provisions section of this MOA.

AUTHORITIES

Nothing in this MOA shall be construed as altering the statutory

authorities of the PCA or the DNR.
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1) The PCA 1. mandated to enforce state laws and reiulationa. addressing

air and water pollution. solid and hazardous waste di.po••l, and noise

control. As such. the PCA is recognIzed a. the lead agency for:

a) identification and evaluation of air quality impacts.

b) solid and hazardous wa.te di.po••l and management.

c) noise control and abat~ment.

d) eatabll.hment and enforcement of effluent limitationa, water

quality atandards. and compliance monitor~ng.

e) regulation of groundwater quality and 8urface water quality point

and non-point source pollution.

f) implementation of EPAls CEReLA program and the state'a MERLA

program.

2) The DNR Is mandated to enforce state laws and regulations addressing

mlneland reclamation. alteration of protected waters, water

appropriations. and dam safety_ As such. the DNR 1s recognized 8S the

lead agency for:

8) reclamation of lands disturbed by mining after August 1980,

including the siting, design. construction. operation and

deactivation of all mining facilities.

b) mining activities affecting the .iteration of protected waters

(coordination of these activities coveted under protected waters

Cooperative Agreement dated October, 1984).

c) mining activities affecting t~e quantity aspect8 of the taking or

disposing of water,

d) mining activities associated with the locatIon. construction

materials, operation and tiltlmate safety of dtms;

e) serving as the Responsible Government Unit for the environmental

review of mining projects.

(

\
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GENERAL PROVISIONS

It is mutually agreed that:

1) The~A and DNR shall coordinate regul$tory activities, so as to not

duplicate or contradict requirements of either agency or deviate from

the lead roles outlined in the AUTHORITIES section.

2) The PCA and DNR shall cooperatively identify and resolve mining-related

environmental problems of mutual concern, including, but not limited

to, those associated with new. proposals, reclamation matters,

violations of permit provisions, air or water quality standards
.

violations, and monitoring results.

3) Where compliance monitoring or other reliable information shows that

air quality standards or water quality effluent limitations or

standards have been violated and remedial action may affect the terms

or conditions of both agencies' permits, the DNR and PCA shall meet to

resolve changes in their permitting requirements.

4) The PCA and DNR shall exchange and utilize, to the extent practical,

all resource information, including permit applications, associated

with environmental impact evaluation and mining proposals.

5) Additional agreements will be developed where needed, in the form of an

addendum to this agreement, or memoranda/letters referencing this

agreement.

6) The PCA and DNR shall use the attached RESPONSE DIAGRAM for interagency

environmental review and regulatory coordination of new industry

proposals.
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SPECIFIC PROVISIONS

The PCA~d DNR shall lohi in lntersginey CoordinAting Co~Ittee (icc).

comprised of the fbllovlril ~lp~'i'otiti"i:

peA Di'ialoo of U.tir ~Uillty - POhiito Urilt 5dp.rviitit

PCA Office of Plaonlril '~d ~eviev - R.itiUtti De.ilopmeh. Coordins tor

DNR Hi.er'l, Diyi.io. - Hi••lond keclsmltio. Hi.eser

DNR Waters biviaibn - Mintha Hy~tolOl1it

The ICC ahall be responsIble lbt:

1) X~eping each akehcy~s ffi'hagemiKt and itatf informed of pertinent

mining d~velopmeht issues tit ~robli~s.

2) Coordinating ahdior sUpplying input tb the ~nvironmental review

process for minIng ~ropo9ai~.

J) Coordinating ail lrttet- and iritta-agency p.rmitting matters for

mining.

~) Coordinating tevIiw ana input of nlw mi~In~-rel.tea rules or

regulations.

5) Coordinating id~nt!fication and reiblutlbh br any mining-related

environmen••l proklemi bf ~utd.l eBh.'th, inclUding. but not

limited to, those associAted wItH n~u pto~b~ais. reclamation

matters. violations oj p~~it proq!ilon~. Bit ot v.~~t quality

atandatds vlolattoH8; ana monit~tiHA tfsUltSl

6) coordinsting PCA _tid tiNR regu1'tot; ptagti•• 80 's to mlnlmlze

duplicative requltemerits, partIcularly with re8p~ct tb non-poInt

source pollutioh ana mlhe1ahd tecla~.tlbhl

,
\



- 5 -

7) Initiate the involvement of appropriate technical, administrative,

or managerial staff.

8) Coordinating PCA and DNR involvement associated with actions

proposed by other federal, state and local governmental units

associated with mining.

The ICC members shall meet nO,less than quarterly to discuss matters of

joint agency interest. Matters requiring more immediate attention shall be

dealt with on an as-needed basis~

\
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MODIFICATION, TERMINATIO~ AND EXPlkATION

This Agreement shall become effeetlv. upon the stgnature of both parties

and sHall remain effective Oneil modified or tetminated. This A&reement

may bi amended or reissued upon the vritten mutal 8sreement of both of the

parties. This 8&reement shail be amended to iticlude the stale's admlnis-

tration of the EPA'. propbsed Subtitle n Mihin& Waste Program upon the

£PA's promulgation of rules ahd auidelInes for Subtitle D.

The D~R or the PCA may cancel this agreement by written notification to the

other party. Termination ~hall bccur tHirty days after written notiflca-

tion Is received. Termination may oecur earlier by the mutual agreement of

both parties.

. ,

Jo ph • A exander
Commissioner
Minnesota Depart. of Natural Resources

september 21. 19B7

Datf!

•

\\..--~
Tho~as J. Xalitowski
Commh Ii ionet
Mihnesota Pollution Control Agency

septlHilbet 21, 1987

,,.

(
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MEMORANDUM OF AGREEMENT BETWEEN

THE MINNESOTA POLLUTION CONTROL AGENCY
AND THE MINNESOTA DEPARTMENT OF NATURAL RESOURCES

PERTAINING TO COORDINATION AND COOPERATION
OF ACTIVITIES AND PROGRAMS RELATED TO

PROTECTION, MANAGEMENT AND CONSERVATION OF
LAKE ASSOCIATED NATURAL RESOURCES

I. DESCRIPTION

The Minnesota Pollution Control Agency (MPCA) and the Minnesota
Department of Natural Resources (MDNR) agree that a wide variety of
problems affecting Minnesota lakes requires a comprehensive
interdisciplinary approach to protection, management and conservation
of lake associated natural resources. Problems involving lakes
include both technical and institutional problems of: water quantity,
water quality, recreational use, fish and wildlife management,
watershed/land use management, shoreland development and data
management.

II. GOAL

The goal of this Memorandum of Agreement is to establish policies and
administrative procedures that will provide for a more effective
working relationship between the MPCA and MDNR in achieving sound lake
management. It is intended to facilitate the support of common
objectives, interests and statutory requirements; to resolve
differences; and to enhance coordination and sharing of agency
expertise. This effort will minimize duplication of program
activities related to development, protection, management and
conservation of lakes and related natural resources. Finally it is
the goal to convey to the public that lake management is, 1n fact,
interdisciplinary and the primary lake management agencies do maintain
a coordinated and cooperative framework to address lake problems and
issues.

1



III. AUTHORITIES

Nothi~g 1~ thfs agreement alters t~e statut9ry authorities of the MPCA (
or MDN~. This Memora~~um of Agreemen~ is i~te~ded to facilitate
cooperative imp)eme~tation of thqse s~at~tory requirements and
efforts.

The ONR has as its prime responsibility the development and
implementation of pro9r~ms to conserve a~d manage ~he n~t~r~l

resources of the state. The programs relati~g to protectlo~,

m~nagement and con~ervat1on of lake assoc1~ted natural re$ource~

include:

- water allocation: the develop~nt a~d management of surface and
ground water resources to ep$Ure a supply adequate to meet long
range seasonal requirements for domestic, municipal, industrial.
agricultural, f1s~ an~ ~11dl1fe. recreation, power generation,
navigation and quality control purposes, M.S. 105.05 through
105.418.

- lake level management: the regulatio~ of water levels to maintain (
natural flow and natur41 w4ler level conditions to the maximum
feasible extent, M.S. 105.

- shoreland management: to provide g~ida~ce for the wise development
of shorelands of pUblfc waters a~d thus preserve and enhance the
quality of surface waters, preserve tbe econq~ic and natural
environmental values qf shorela~d and provid~ for the wise
utilization of water and relat~4 ]an4 reso~rces, M.S. 105.485
alteration of curre~t and cross sectlon (work In beds of public
waters): to control and supervIse any activity which will alter or
change the course. current or cro~s-sect1on of pU~lic water$. M.S.
105.38 and 105.42.

- flood plain management: to reduce flood damages bf integrating
structural and non-structural measures stressing flo04p]ain zonfng,
floodproof1ng a~d fl90~warnfn9, M.S. 104.01.

2
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- fisheries and wildlife management: the management of fish and
wildlife population associated with lake resources through harvest
regulations, stocking, habitat protection, habitat manipulation,
enforcement and collection of systematic data, M.S. 97A, 978 and
g7e.

- river management: to preserve, enhance and provide for the wise
use of the natural, educational, recreational and economic values
of all of Minnesota's rivers and their adjacent lands, M.S. 105;
104; 85.

- dam safety: to inspect dams, review and approve the
construction of new dams and reconstruction or removal of existing
dams, the examination of repair and operation of dams and
reservoirs, M.S. 105.52.

- hydraulic and hydrologic analyses: to conduct stream, lake and
watershed modelling and technical analyses of dams, bridges,
culverts, ditch systems, and other activities affecting lakes and
streams, M.S. 105; 326; 106; 112.

- water surface use zoning: to establish rules for the regulation of
the surface use of public waters, and to approve or disapprove
water surface use controls proposed by local units of government,
M.S. 378 and M.S. 361.

- lake aeration: to regulate lake aeration through permit
issuanace, enforcement and cost-sharing on aeration projects and
providing technical advise to the public and other units of
government, M.S. 378.22.

- aquatic nuisance control: the control of nuisance growths of
aquatic plants through permit issuance, enforcement licensing of
aquatic sprayers and providing technical advice to the public and
other units of government, M.S. l8B, 84.

- access to public waters: providing adequate public access to
public waters of the state, M.S. 97A.

- recreation: establishment, deve~opment, maintenance and operation
of recreational facilities on lakes and streams, M.S. 85.

- aquatic plant management: the management of aquatic plants for the
benefit of fish and wildlife through habitat protection and
manipulation, M.S. 84.

3



- surveys and investigation of water resources of the state: to
undertake surveys~ mapping. investigations, and studies of water
resources and topD~rapoy of the state as necessary to formulate and
carryout the MONRs programs. ~.S. 105.39.

- lake improvement districts: to coordinate and supervise a
local-state program for establishment of lake improvement districts
for the purpose of preservtng a~d protectjng lakes and to increase
and enhance the use ~nd enjoyment of Minnesota's lakes. M.S. 378.41

- waterbank program: to preserve the wetlands of the Minnesota and
thereby conserve surface waters, preserve wfldl1fe habitat, reduce
runoff, provide for flood~ater detention, reduce stream
sedimentatton, contribute to improved subsurface moisture and
enhance the natural beauty of the landscape, M.S. 105.392.

- lake improvemept grants: to make an assessment of the need for
various types of lake improveme~ts relating to ·low and high water
levels and any other resource management considerations, except
pollution problems. and develop criteria for allocating state funds
among projects. M.S. 105.484.

The MPeA is charged with responstbi1ity to aChieve a reasonable degree
of purity of water. air and land resourCeS through investigations and
control of problems relating to water, air and land pollution, M.S.
116.01. The MPCA water pollution control authorities relating to lake
associated natural resources 1~clude:

- the administration and enforcement of all laws relating to
pollution of any waters of the state. M.S. 115.03.

- the investigation of the extent. character and effect of pollution
of the waters of the state, M.S. 115.03.

- the establishment of reasonable pollution standards for any waters
of the state, M.S. 115.03.

- the adoption, 1s~uance, re1ssuance. modific4t1on, dental or
revocation, enforcement of r~asonable orders, pe~its, variances,
standards. regulations. sch~dules of complianCe and stipulation
agreen~nts under such conditions it may prescribe in order to
prevent, control or abate ~ater pollutiQn. M.S. 115.03.
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- development and implementation of water quality control planning
processes, management plans and programs authorized or required by
the state and/or federal Water Pollution Control Act (including
NPOES, 401, 404 certification) and M.S. 115.03.

- intergovernmental cooperation, M.S. 116.05.
- state agent to apply for, receive and disburse federal funds made

available to the state by federal law or rules and regulations,
M.S. 116.03.

- set forth a comprehensive program to address nonpoint sources of
pollution, provide financial and technical assistance to local
units of government and coordinate programs used to control
nonpoint sources of pollution, Laws of Minnesota 1987, Chapter 392 .

.
IV. HtPLENENTATlON

The MPCA and MDNR fully support the concepts of cooperation and
coordination and are committed to developing efficient mechanisms to
establish close working relationships to support common objectives,
interests and statutory requirements for lake protection and
management. To advance this effort, the following will be undertaken.
1. The MDNR and MPCA will facilitate and monitor the implementation of

this agreement through the establishment of a joint coordinating
team called the Lake Coordination Committee (LCC). The LCC shall
consist of two (2) people from the MONR and two (2) people from the
MPCA, each designated by their respective Commissioners. The
Commissioners shall designate their respective members of the
LCC by March 1, 1988 and ensure that replacements are appointed as
necessary. Chairpersons of the LCC shall be designated by the
respective Commissioners, and shall alternate between the
Departments on an annual basis with the first chairperson from the
MPCA. The LCC shall meet quarterly and report results, issues and
other matters of interest in writing to the Director of Water
Quality, MPCA, the Director of the Division of Waters, MONR, the
Director of Fish and Wildlife, MDNR and the Assistant Commissioner
for Operations. The LCC shall be responsible for:

5



•. the collectIve responsibility for oversignt and Implementation
of this agreement;

b. the coordinatiOn ahd tOmmunication of the departments'
activities, regUlatiOns, polIcies, programs, Interagency
agreements or Other issues deemed relevant to lake management;

t. the development Of procedures to provide for coordiriatlon and
commUNication Of emergency or other situations related to lake
resources requiring 1mffie8iete respdnsei

d. the exchange and review of lists Of proposed annual lake
monitoring activities, including a brief statement of the
nature and extent of the sampling, the purpose of such sampling
and program cOntact(s) of persons responsible for
Implementation of the sampling activities. The lCC shall
establish a t1meframe for this review to ensure adequate
interaction arid cdordinat1on;

e. the sharing of lake information and ~Onitorlng data as follOws:
1. The MPCA will help provide the MDNR with an Introductory

account to the U.S. Environmental ProtectIon Agency's
(USEPA's) STORET system and provide Introductory
instruction in its Use. Additionally, the MPCA agrees to
perform periodic data retrievals as requested.

2. The 'iDNR win provide HI>CA With training and access to
available lake information data bases.

3. RepresentatIve. from the MDH~ and the MPCA shall be
recommended by the lake coordinating commIttee, and
designated by the respective tbmmissioner, for the purpose
of developing working knowledge of the departments' data
management systems. These representatives shall determine
and prepare a brIef written su.mary bi Marth I, 1988 whi~h

defines the feasibility and tImetable for:
(aJ producing methods Of annually communIcating lake
management activities;
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(b) exchanging information about computerized methods used
for tabulating citizen complaint summaries,

(c) exchanging information on data management specifically
defining data entry procedures and methods, and

(d) evaluating the need for lake data base compatibility
(not necessarily integration), and as appropriate,
developing a strategy for achieving compatibility.

f. the review of the respective department's written quality
assurance methods for field and laboratory activities relating
to routine lake monitoring and develop minimum standards for
the appropriate field and laboratory activities,

g. the development and implementation of joint investigations and
studies by the departments,

h. the review of lake related program priorities, areas of current
concern, progress toward and success of departments in meeting
the intent of this agreement.

i. to biennially review and recommend amendments to this
agreement,

j. the development and implementation of an effective process for
communicating integrated lake management to local interests.
The LCC will develop lake biographics on three lakes that will
incoporate available information relating to the lakes water
quality, water quantity, recreational setting, land use,
physiology and biology, socio-economic setting, geological
setting, hydrologic setting and history, past and present
issues and concerns; current ma~agement activities (state &
local), etc. The report will provide an interpretation of the
information and recommend reasonable strategies to address the
identified issues and problems for that specific lake. The LCC
will direct development of the biography outline and select 3
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14~~S for ~~l~h 14~~ ~Iographies wl1) ~e preppred ~y ~une 3D.
!9~9. ijpon ~o~pJetlon of thts actlvlty the Lce s~all prepare
an eya)~atton of the ~enefits end costs of the effort.. .

f· The HP~ wl]l ~ontjnue to partl~lpPte, as a ~e~~er. on the D~R

shoreland ~nagewent advisory ~~Ittee and provide 4Slistance in
the development and promu1~ation of shore1and management
re.gul.atlons•

3. The ~NB ~1]) p.rti~jpPte on the Clean ijater Pprtnershlp Project
Coordination Team.

4. The D~R will COnt'nue to partl~jpate on the Indlvldua1 Sewage
Trea~ent Syste~ Te~hnjc.1 Advisory Committee.

V. MODIFICATION, TERMINATION AND EXPIRATID~

This Agre.ement shall become effective upon the signature of both
parties and shall remain effectiYe until term·inated. This Agreement
may be amended or reissued upon the written mutual agreement of both
of the parties. The DN.R or the PCA may teT17ljnate thh agreement, with
cause. by written notifjcption to the other party. Termlnatlon shall
occur thirty days after written notifiCation is received.

\

r2.~~£
~exander
COlTl1li ss i.on.er

Department of Natur.) Resources

Date It U ~r__,.,--

8

.Gerald Jrlmet
COI'!!!' ss lone.
"'nneSotl P9))utIRn COntrol Agency

Pate :t..j.;¥j~r
'/ . I

1/22/88
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