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Study objectives 
An evaluation by the Wisconsin Department of Natural Resources (DNR) concluded that Jeffer- 

son County had the highest per acre loadings of nitrogen in the state. Although these estimates 

were based on a variety of land uses, the largest sources of nitrogen inputs were thought to be 
agricultural fertilizers and animal waste. Outside of a few water-quality analyses from munici- 

palities and private residences, little is known about the quality of groundwater in Jefferson 

County. The prime objective of this study was to assess the quality of groundwater in selected 

, areas within the county with an emphasis on determining the nitrate concentrations in domestic 
wells. 

Study area 

Due to the time constraint placed on the study, six civil towns and half of a seventh were in- 

cluded in the sampling network (plate 1). These included the towns of: Lake Mills, Oakland, 

, Farmington, Ixonia, Sullivan, Palmyra, and the northern half of Jefferson. 

Water quality inventory 

As a first step toward evaluating the quality of groundwater in the study area, well constructor’s 

reports were screened for a possible match with the present owner of a property. Initial verifica- 

tion was aided by the use of plat books and a current county phone book. Letters were mailed to 
possible participants outlining the objective and scope of the project and inviting them to partici- 
pate in the survey. The letters were then followed by a phone call to verify participation. A 
total of 231 homeowners were contacted. Of this total, 48 (21%) refused to participate or were 
unavailable at the time of sampling (sickness, seasonality of home/well, moving soon, etc.), 
leaving a total of 183 samples that were collected. 

The exact locations of each well sampled were plotted on U.S. Geological Survey, 7.5 minute 
topographic quadrangles. When available, data from the well constructor’s reports were also 
plotted on the topographic maps adjacent to the well location. This included date of well con- 
struction, specific capacity, static water level, depth of casing, and the driller’s interpretation of 
the geology at the site. Sampling site locations were transferred to a 1:100,000 county base map 
(see plate 1); sample numbers are shown in plate 2. 

The water quality inventory was conducted during the months of January, February, March, and 
April. Duplicate samples were taken at each location. One set of samples was tested for nitrate- 

, nitrogen at the Wisconsin State Laboratory of Hygiene; the second set was analyzed for standard 
drinking water chemical parameters such as conductivity, hardness, chloride, iron, laboratory pH 
(table 1), alkalinity, and sulfate at a laboratory in the University of Wisconsin-Madison Soil 
Science Department. 

Water table 
The generalized water table map for Jefferson County (plate 3) is included in the series of 
1:100,000 maps that accompany this report. This map was compiled from static water-level data 
taken from well constructor’s reports as well as surface water points. The map was computer 
generated using a total of 1,174 water elevation points.



At any given point, the flow path of the groundwater will be controlled by the vertical gradients 
throughout the aquifer(s). The time frame and scope of this study did not permit the gathering 

of these data; therefore, the map is a generalized view of the regional flow of groundwater in the 
county. 

The general direction of groundwater flow in any given area can be discerned from the contour 

lines on the map. Groundwater flow throughout the system will follow a gradient from areas of 
high potential to areas of low potential. This movement is from areas of groundwater recharge 
to areas of groundwater discharge. Steep gradients appear on the map in the area to the south of 

. Lake Mills, with the Rock and Crawfish Rivers acting as major groundwater discharge sites. 
The low gradient region that lies between Lake Koshkonong and the Kettle Moraine is situated 

in a former lake basin where lacustrine silt and clay is the predominant sediment. 

Water quality results 

Results of the water quality inventory are given in appendix I and summary statistics in table 1. 

A state and national standard of 10 mg/L of nitrate (NO,-N) has been established for drinking 

water on the basis of the amount of nitrate that can cause methemoglobinemia, a potentially 

serious blood disorder in young infants. Greater levels of nitrate (the exact number is not 
known) can cause health problems for livestock. In most instances, it does not appear that the 
nitrate in the water is solely responsible for such problems, but rather that the problems result 
from the cumulative effects of nitrate in the water and the feed being used. Thirteen, or 7 
percent, of the wells sampled in the study area had nitrate values in excess of the established 
standard. Major sources of nitrate are agricultural fertilizers, animal wastes, and septic system 
effluent. Of these 13 wells, five are shallow driven points or dug wells. Of the remaining eight 
wells, six are cased in limestone, one in sandstone, and one well does not have any construction 
data available. 

As a part of the comprehensive groundwater legislation enacted by the state of Wisconsin, the 
DNR has established standards for drinking water for public and welfare and so-called Preven- 
tive Action Limits (PALs). PALs are values lower than those established as standards that are 
taken to mean that the quality of the groundwater has been affected and that remedial measures 
should be initiated to lessen those impacts if possible. The PAL for nitrate is 2 mg/L; 42 (23%) 
of the wells tested in the study exceed this value. The normal or natural background level for 
nitrate in groundwater is generally less than 0.2 mg/L. Nitrate concentrations from all wells 
varied from less than 5 mg/L to 30.5 mg/L. The average nitrate concentration in the 183 well 
sample population was 2.4 mg/L. The areal distribution of nitrate contamination is shown on 
plate 4. 

Chloride (Cl) ions are unreactive; once they are in solution, they are usually unaffected by 
chemical processes as they percolate through the soil and underlying geologic material to the 
groundwater. Because the rocks that underlie the state are low in chloride, background levels in 
most of Wisconsin’s groundwater are usually less than 5 mg/L. Levels much above that value 
suggest that land-use activities may be affecting groundwater. Major sources of chloride include 
road salt, chemical fertilizers, human and animal wastes, and discharges from home water 
softeners. The average value for chloride for all samples tested in the study was 24.7 mg/L. The 
standard for chloride in drinking water is 250 mg/L; this is based on taste, not on health effects. 
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Chloride concentrations are shown on plate 5 with sample locations. 

Iron (Fe) occurs commonly in soils, glacial materials, and rocks in Wisconsin. It is also fairly 

common in groundwater even though most iron compounds are not very soluble in water. When 

iron is present in drinking water in amounts in excess of 0.3 mg/L, it can cause problems, such 

as Staining porcelain fixtures. Amounts beyond those levels may require special treatment not 

only to reduce aesthetic, taste, and odor problems but also to alleviate problems with plumbing 

systems. Iron concentration ranged from less than the detection limit (<0.1 mg/L) to 5.2 mg/L. 

The majority of the wells sampled used a water softener to combat the iron problem in the 
region (plate 6). 

Hardness of water is a measure of the dissolved calcium and magnesium that it contains. The 
water in Jefferson County is considered “very hard” with hardness concentrations from unsof- 

tened wells ranging from 228 to 616 mg/L. The average hardness value for unsoftened well 
. sampled is 343 mg/L. Concentrations and locations are plotted on plate 7. 

Electrical conductivity is a measure of the ability of a solution to conduct an electric current. 

Pure water will not conduct a current, but water that contains dissolved solids, such as calcium, 

magnesium, and bicarbonate, will. These dissolved solids are common constituents of Wiscon- 

sin’s groundwater; their amounts vary depending on the host material of the aquifer from which 

water is derived. Electrical conductivity values ranged from 400 mhos/cm to 1710 umhos/cm 
and are shown on plate 8. 

pH values of 7 are considered to be neutral, those greater than 7 are alkaline, and those below 7 

are acidic. Lab pH values, as reported in this study, are somewhat higher than values recorded 

immediately after a sample is taken because of chemical transformations that occur during 
transport and storage prior to analysis. When the pH is below 7 and the hardness below about 
50, the water is corrosive and can be harmful to plumbing systems. It can also be a health 
hazard if lead-based solder was used in the plumbing system. Corrosive water may dissolve 
lead, which is toxic to humans and animals. People who have corrosive water should have it 
tested for lead content. Plate 9 shows the range of laboratory pH values in the study area. 

A subset of the 183 wells sampled was analyzed for both alkalinity and sulfates. For 83 
samples, the average alkalinity concentration is 272 mg/L while the average sulfate concentra- 
tion is 51 mg/L. 

Conclusions 
The focus of this groundwater quality study was on nitrate concentrations in selected wells in 
Jefferson County. Nitrate is a relatively common contaminant because it can come from a 
variety of sources. Nitrate input into the groundwater is usually a direct result of man’s activity. 
Potential sources include barnyard runoff, leaking septic systems or animal waste lagoons, and 
excess application of nitrogen fertilizers. Chemical data clearly suggest that current and past 
land-use activities are affecting groundwater quality. Elevated levels of NO,-N and Cl found in 
many samples attest to this. Maps showing the spatial distribution of chemical values show 

) areas in the study area where that degradation of groundwater quality is most apparent. Immedi- 
ate consideration should be given to reviewing land-use activities in those areas and remedial 
measures to lessen those impacts should be developed. 
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Table 1. Summary statistics for water quality parameters test in 
Jefferson County water inventory. 

COMPUTE ALL HARDNESS FROM JEFFERSON WHERE HARDNESS GT 100 

HARDNESS Count = 169 

Rows = 183 

Minimum = 228 
Maximum = 616 
Sum = 57918 

. Average = 343 
Std Dev = 74 

Variance = 5506 — 

COMPUTE ALI CONDUCT FROM JEFFERSON COMPUTE ALL LAB-PH FROM JEFFERSON 

- CONDUCT Count = 183 LAB-PH Count = 183 
Rows = 183 Rows = 183 
Minimum = 400 Minimum = 7.2 
Maximum = 1710 Maximum = 8.5 
Sum = 121990 Sum = 1406.9 
Average = 667 Average = 7.687978 
Std Dev = 206 Std Dev = 0.261287 
Variance = 42643 Variance = 0.068271 

COMPUTE ALL ALKALINE, FROM JEFFERSON COMPUTE ALL SULFATE FROM JEFFERSON 
ALKALINE, Count = 83 SULFATE Count = 83 

Rows = 83 Rows = 83 
Minimum = 170 Minimum = 3 
Maximum = 400 Maximum = 125 
Sum = 22556 Sum = 4267 
Average = 272 Average = 51 
Std Dev 46 Std Dev = 25 

Variance 2148 Variance = 639 

COMPUTE ALL CHLORIDE FROM JEFFERSON COMPUTE ALL IRON FROM JEFFERSON 
CHLORIDE Count = 183 TRON Count = — 183 

Rows = 183 Rows = 183 
Minimum = 0.05 Minimum 0.05 
Maximum = 279 Maximum 5.2 
Sum = 4514.55 Sum = 167.5 
Average = 24. 66967 Average = 0.915301 
Std Dev = 38 ..20982 Std Dev = 1.207099 

. Variance = 1459.991 Variance = 1.457088 

. COMPUTE, ALL NITRATE FROM JEFFERSON 

NITRATE Count = 183 

Rows = 183 
Minimum = 0.25 
Maximum = 30.5 
Sum = 434.5 
Average = 2.374317 
Std Dev = 4.990507 
Variance = 24.90516 

4



APPENDIX I. 

WELL NUMBER CONDUCTIVITY HARDNESS NITRATE CHLORIDE IRON LAB-PH 

Ao011 480 274 0.5 2. 0.1 8.3 
A0012 560 300 0.5 12. 1.1 7.7 
A0013 1400 100 0.6 180. 0.1 8.5 
AO014 420 252 0.5 4. 5.2 7.8 
AO015 450 256 0.5 1. 0.3 7.7 
AO016 980 446 27.6 56. 0.2 8.5 
AO017 700 356 19.8 21. 0.1 7.9 
A0018 510 302 0.5 6. 0.5 7.9 
A0019 400 228 0.5 6. 0.4 8. 
A0020 540 288 0.5 7. 0.1 7.9 
A0021 495 266 0.5 2. 3.2 7.8 
A0022 700 4 0.5 9. 0.1 8.1 
A0023 580 308 0.8 22. 0.2 7.8 
A0024 700 294 7.5 64. 0.1 7.9 
A0025 800 460 15. 34, 0.1 7.6 
A0026 520 306 0.8 4. 0.1 7.9 
A027 900 516 13.8 56. 0.1 7.4 
A0028 590 318 2. 11. 0.1 7.7 
A0029 720 316 5.5 62. 0.1 8. 
A0030 1280 584 21.6 116. 0.1 7.2 
A0031 600 336 0.8 11. 0.9 7.7 
A0032 480 266 0.5 9. 3. 8.1 
A0033 430 258 0.5 1. 3.6 8. 
A0034 630 250 0.5 51. 0.1 7.9 
A0035 760 426 10.4 16. 0.1 7.5 
A0036 600 350 0.5 5. 0.1 7.9 
A0037 570 328 0.5 1. 0.1 7.6 
A0038 520 306 2.1 6. 0.1 8. 
A0039 620 332 3.9 16. 0.1 7.5 
A0040 780 362 3.2 63. 0.1 7.5 
AO041 610 28 0.5 29. 0.2 8.2 
A0042 790 434 0.5 39. 1.4 7.6 
A0043 580 322 0.5 16. 1.2 7.7 
A044 760 384 0.5 97. 2.4 7.8 
A0045 730 24 0.5 1. 0.1 8.4 
A0046 560 336 0.5 11. 3.2 8.3 
A0047 470 254 0.5 1. 0.1 8.1 
A0047 490 270 0.5 1. 4.9 7.9 
A0048 520 300 0.5 1. 3.6 7.7 
A0050 590 266 0.6 15. 0.1 7.7 
AO051 920 24 0.5 20. 0.3 8.1 
A0052 500 300 0.5 1. 0.9 7.7 
A0053 1120 560 5.9 142, 0.1 7.3 
A0054 550 312 0.5 4, 1.2 7.8 
AO055 570 322 0.5 9. 1.6 7.9 
A0056 700 40 0.5 4, 0.2 7.8 
A0057 590 302 0.5 29. 0.7 7.4 
A0058 760 416 0.5 52. 2.4 7.3 
A0059 1095 376 3.2 168. 0.1 7.5 

, A0060 520 314 0.5 5. 1.6 8. 
AO061 650 368 0.5 7. 1.1 7.5 
A0062 650 368 0.5 9. 1.3 7.6 
A0063 680 378 0.5 13. 0.2 8.3 
A0064 720 410 0.5 13. 0.2 7.9 
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WELL NUMBER CONDUCTIVITY HARDNESS NITRATE CHLORIDE IRON LAB-PH 

A0065 895 500 0.5 32. 1.7 7.7 
A0066 800 444 0.5 41. 1.9 7.7 
A0067 1710 572 1.4 279. 0.1 7.4 

. A0068 700 380 0.5 27. 0.8 7.7 
A0069 600 318 0.5 14, 1.8 7.8 
A0070 400 234 0.5 1. 1.6 8. 
AO071 600 302 0.7 3. 0.1 7.5 
A0072 500 284 0.5 1. 2.6 7.6 
A0073 710 400 0.8 17. 0.1 7.5 
AO074 700 382 0.5 34. 2.8 7.3 
AO075 900 472 0.5 69. 1.2 7.6 
A0076 580 326 0.5 6. 0.5 7.8 
A077 700 410 0.5 12. 0.4 7.4 

. A0078 590 314 0.5 8. 0.9 7.4 
A0079 600 330 0.5 10. 0.1 7.5 | 
AO081 480 26 0.5 1. 0.1 8.4 
A0082 740 402 0.5 17. 1.3 7.8 
A0083 610 346 0.5 18. 0.3 7.6 
A0084 820 1 0.5 21. 0.1 7.9 
AO085 690 384 0.5 21. 1.5 7.5 
A0086 885 36 0.5 30. 0.2 7.6 
A0087 700 382 0.5 9. 1.6 7.7 
A0088 750 388 9. 38. 0.1 7.6 
A0089 1000 420 19.2 32. 0.1 7.3 
A0090 505 292 0.5 2. 0.5 7.6 
AO091 990 504 8.2 35. 0.1 7.3 
A0092 680 376 0.5 12. 1.2 7.4 
A0093 800 440 0.5 26. 1. 7.5 
A0094 600 324 0.5 16. 0.9 7.5 
A0095 700 364 0.5 27. 0.6 7.6 
A0096 590 314 0.5 3. 0.3 7.6 
A0097 670 346 0.5 20. 1.1 7.4 

A0098 600 342 0.5 8. 0.6 7.5 
A0099 500 266 0.5 1. 0.3 a: 
AO100 940 480 9.8 57. 0.1 7.9 
AQ101 460 250 0.5 22. 3.9 7.7 
AO102 700 386 0.5 13. 0.6 7.5 
AO103 1330 524 22.1 95. 0.1 7.3 
AO104 630 350 0.5 22. 1. 7.6 
AO105 840 412 0.5 68. 0.2 7.7 
AO106 580 322 0.5 11. 0.1 7.6 | AO107 820 468 0.5 37. 0.5 7.5 
AO108 700 384 8.2 21. 0.1 7.6 . AO109 830 28 0.5 12. 0.1 8. 
AO110 760 404 0.5 36. 0.4 7.5 
AQ111 720 406 1.8 19, 0.1 7.5 
AO112 1100 476 0.5 160. 3.8 7.3 
AO113 700 398 1.6 21. 0.2 7.6 

, AO114 620 288 0.5 10. 0.7 8. 
AO115 660 360 0.5 29. 0.6 7.5 
AO116 505 306 0.8 4, 5. 7.6 
AO117 800 28 1.6 20. 0.1 8.1 
AO118 530 294 0.5 9. 5. 7.7 
AO119 600 330 0.5 13. 4. 7.4 

6
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WELL NUMBER CONDUCTIVITY HARDNESS NITRATE CHLORIDE IRON LAB-PH 

AO120 520 300 0.5 4, 1.3 7.5 
AO121 610 | 350 0.5 8. 4.8 7.6 
AO122 700 374 0.5 29, 0.8 7.7 
AO123 460 256 0.6 3. 0.1 7.8 
AO124 560 310 0.5 2. 0.8 7.7 
AO125 700 374 0.5 9. 2.2 7.9 
AO126 900 368 5. 87. 0.2 7.4 
AO127 560 326 0.5 1. 0.2 7.5 

, AO128 1050 460 0.5 118. 1.6 7.4 
AoO129 1600 616 30.5 182. 0.1 7.7 
A0130 620 354 1.3 10. 0.1 7.5 

- AO131 720 16 3.6 14, 0.1 7.8 
AO132 640 4 0.5 2. 0.1 8.2 
A0133 620 346 2.5 4, 0.1 7.5 

, A0134 400 232 0.5 1. 2.3 7.5 
AO135 440 246 0.5 1. 1.4 7.4 
AO136 400 228 2.4 2. 0.1 7.3 
AOQ137 405 236 2. 2. 0.1 7.4 
AO138 500 270 0.5 1. 0.9 7.6 
AO139 630 350 6.5 15. 0.1 7.5 
AO140 470 256 2.7 3. 0.1 7.5 
AO141 700 392 0.5 10. 1.4 7.5 
AO142 420 240 0.5 1. 1.6 7.9 
AO143 450 252 0.5 1. 1.8 7.5 
AOQ144 505 284 0.5 2. 1.3 7.6 
AO145 600 338 0.5 25. 0.1 7.5 
AO146 600 334 0.5 14, 4, 7.5 
AO147 770 400 0.6 28. 0.2 7.5 
AO148 470 266 0.5 1. 3. 7.5 
AO149 410 250 1.5 2. 0.1 7.3 
AO150 505 296 0.5 4, 1.3 7.3 
AO151 600 340 7.4 15. 0.1 7.3 
AO152 660 366 14. 24, 0.1 7.3 
AO153 900 438 13.1 42, 0.1 7.2 
AO154 550 308 0.5 1. 1.3 7.6 
AO155 420 250 0.5 1. 0.6 7.5 
AO156 580 324 0.7 3. 0.1 7.5 
AO157 700 344 6. 34, 0.1 7.9 
AO158 600 330 12. 11. 0.1 7.9 
AO159 600 | 340 0.5 6. 0.9 7.7 
AO160 910 412 0.5 82. 3.4 7.7 
AO161 570 274 8.6 27. 0.1 8.2 
AO162 460 262 0.5 3. 1.5 7.7 
AO163 510 288 0.5 9. 0.8 7.5 

‘ AO164 505 288 0.5 4, 2.5 7.7 
AO165 640 342 3. 16. 0.2 7.6 
AO166 730 382 1.7 31. 0.1 7.6 
AQ167 720 256 0.5 18. 0.6 7.7 

. AO168 700 362 0.5 19. 0.1 7.7 
. AO169 730 386 0.5 23. 0.1 7.9 

AO170 520 268 0.5 3. 2.8 7.9 
AO171 750 6 0.5 9. 0.1 8.1 
AO172 690 340 0.5 18. 0.1 7.8 

° AO173 510 262 0.5 4, 0.5 8.1 

7



WELL NUMBER CONDUCTIVITY HARDNESS NITRATE CHLORIDE TRON LAB-PH 

AQ174 605 352 0.5 10. 0.7 7.9 
AOQ175 600 324 0.5 12. 1. 7.9 
AO176 695 362 2.9 20. 0.1 7.6 
AO177 605 332 0.5 1.1... 1.4 8. 

. AO178 580 306 0.5 4. 0.8 7.8 
AO179 430 250 0.5 3. 3.6 7.8 
A0180 850 416 5. 38. 0.1 7.4 
AO181 460 270 0.5 8. 0.3 7.8 
AO182 650 302 10.3 18. 0.1 7.6 
A0183 520 276 0.5 16. 3. 7.6 
AO184 470 268 0.5 0.05 1. 7.7 

‘ AO185 470 258 0.5 4. 0.1 7.7 
AO186 740 334 8.5 20. 0.1 7.8 
AO187 640 336 0.5 Libs 0.9 7.5 

‘ AO188 600 320 1.2 9. 0.1 1.3 
AO0189 530 298 0.5 ds 1.9 7.9 
AO0190 560 312 0.5 1. 1.6 7.8 
Ao191 1220 416 5.7 92. 0.1 7.6 
AO192 950 348 9.7 111. 0.1 7.7 
A0193 670 334 4.7 27. 0.1 7.4 
BO061 695 366 0.5 10. 0.1 7.6 

8



aun



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin | Plate 1 

| DODGE _CO a pe ~ D esas TL AT SL Lar) eee SET Nerul h a a 

2D APU ALLED staan folk J flole BS Set Ne 

PO ELI SR CSL Settle Cag eh eS 
‘Ly Nee TA ESS het : re A nes | ‘ a 

RCE POPE TONES 
p (cory he VA TTR TN Te SETI TRF IE er pT fete AAR a aS 

BE BRN IL arti Wee Eo ah oa pe OPES US oc 
ULE ET AS SE Ma eT ane aa 

> e We ch bal La th a ee 

ober fe Tt Cae 2 si REA SpE AVE 
FAM SCONIR SANS st) CABS rm gab gIB 3 

| Nee SRE Re (ee air Vea 
a a si f~ NxosHKonont ead . : set Be Ea ta DAs 

oi | « Sample locations



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 2 

a. jalan a ae 

BI 170 
162 (59 10%, 

58 
7. §9d 14999 
,, 464 60 

£9 eS 6 

57 
B2 53 : 1 Si 

SON I Ne a ca pe I a ar Neem ind AfG rie (2b 

160.5 ie 66 a ere ce 

13 av a ie 
, 

40 49 181 p2 

q2 4) 
182 78 

4 : 
8 W722 

pO 105 

1 
aS 

e 5 173 
pagel 1? ; f 

B 
B ; oe io 

6 “4 4 - As 

6 cia eR a le ai eh ge a ei SN ct a ek LS a hd lk lpg eve aca _ si fl. a oa 

on 35 = 
bo4 7 

a3 6 28 ve : ¥ 0 

BO oF 4 19 92 106 

175 29 - ’ of 
4 fg 33 7.89 B8 r 156 

eS 36 oo . i 409 
; 103 

@) AS rh he 116 
16 14 178 44 2 ‘a ; BY og 16 

1897 

24 142 

121 

83 109 151 

Wd 152 
P47 415 4 110 21 

fae oe es 

128 

135 
ete sts! 

ase Hees 
31 

125 

145 
1B 

140 Ws 

gee J 58 
is iss pats api’ ailment 

er Sample numbers 
KILOMETRES 

MILES 

‘obLeeation and number of sump led well |



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 3 

| x ee = Be ae oe ae agin ote he eet DODGE CO am Be Ce er woe a at Ae og i aaa = a . ‘l 

Pe rt ae woe “ 7/1, meat Po 4 } > Vi ~ \ i at : 

Pacis m enn t ae a rigs : SEEN So. se , 

& 2 % h | Ly ao aft | a} fe, * Nihaeen, Waterto NG ; ” od 

Nae Nbr el ARRON (Ge | 
Waterloo / t .2 3 ‘ “m 9 i oo /)| : | | wer | / I ' 3 \ : \ 3 *. é \\e Ny "ase 

ON ee Mey ou, at AMT Sa A A el td | 
é Peay A Ay Tet ! ee Sisk alee yu Coe wR iS : a 

| ie WAT RIO Vv ‘cae *S) oe ee tf RAOWN be + FAW Lx oN fa { 
; ‘ i \ pF — . il if | eas | ot ee 5 V ; \ eae) | ' = i al ee ‘ / 

ae haf Bie i 90° Ai it le lo gi wlon gee % Le oe 5 4 
| \ A { i }} we \ Se. Q { 

1 { in ! | / 1 I | \ { ij i } sf Piperstille Ne | E x | = { ‘ er = Y 9 

a ‘ | ' 1LHORA | & / ‘ 2 od. | coe ae \ | ‘ Pts Ln Bell 

AV PF NeE TN Cc Nowe? 7/7 OA a) NS INTO RR 
be \| \ Git eR Ld 7 7 TOM et 
Eee oat , too ee | ‘i 1 ry Ve ff rene 1 pis) er Se t 4o°* \ ns St ee t vy, a : t Petal 

Lo A 2 iN Xs ¥ \ } 1 NA? ge et \ | . 

| YK % K oT th. on a Brel tit ff 1 ie , wi UU he \ | 
cae Lie a ee 2 Wo wi i\/ A i ce lee 
i eC OI TPN NEA Pa | ee oe | 

jams LP A cd) «con Piie ete SZ BT eee we | 
Ned | 2 poe Ts > . . Hos $ A { LAE 3 ° | of ) § 1 a | ai Nh | | ae ? ee \ ; Fe se I 

K/ | | 7 by 3 “@ | ® th. * a 9 ep | 
" fA “geek Lp eh cecal hese ag ett te | fA LN loca nk a 

| 8 f ne i a f © wee AC heen f } g | / Ry hee | 
Z \s ee L {i Ziv f ‘ \ = Lf a8 oY at x l Z i Ne Sik { 

r Swi ee \ aL) \eH ee Pee Ne te 
/  — LAKE MILLS~ c we ; a ee | ye i/ a | ba Ca ete ‘| 

, / peor es i INN / Ate fPakK e A % , ) r Sy : ba PV ifnt tt NA e i: Peep =f 4 RG cies a | 

|Aeomte yes toa ; SIs \ \ J) Zid TN fe (1 Le | : ; je yes < Goaee af 
\ eH ! ot Hee 1 ie S \‘ \ ee A / “ jy % Pest ij . [+g Peet *. + bo So LAS ¢ oP ee a | 

le jon A " cy \ ak) ee) i ay a? ) ol \% ‘ Q x i 

po |e % \/ Kaxe mus ) iS Ve : a Q yon" f 10 zy. $ oe ye 7 aes 

| S “ [ a WINDUE NR \ "*8o 4 C tal 3 ae % fh | gi Y 

: (i) ae rT t “4 "ae 1 , > ‘ ‘ rir pd + it t-f{~ 73 ay 3 { { day +t J ts 4 +4 

te ey) emer ae a ig ee Lf | "\s 
i 7N iiake J | ' : S| fF RLo \ f \ a + ital y | arn a 

Ce ee a eee Oo ee ny gp Br ae 
Bie pero aes ge. | i =e: | iil Se off ’ \\ Ny 6 an Hela et wal elernt| eee | Sully 3 

- pica pangiile | a sith \A) Pe t 1 qo ettenpop way C nville “+ Kit sit a ’ S, 7 — 

ee | eel Pech ta we Ni Se \ “|, . | Z 

LIANE , Bey | \ NY te \y SSS ! | 4 A ty ok ak | 

RO LSE NI de ae 0 Re poche 
1 \ | RE DAR MAKE STAL | ‘ ere » : % \ x if ie Ugo | } | i ox ! _Bome)|: Prom ak ” | 

| (Ale ARI a Ty i : i | } . $ eh \ 4 sae [ laa 

ryt. o nan ; | ft 1 i Ss ' +. a 9 I sal °c z jf | = Tle At | foe na 

| 9 Red Cedai Pea MAO Meets " < 3 e” rtf nach SB. | H % L ry ee N 48 U Lyle N} ) , 

LNG g Meyoaners WSS] ] 9) 2) BY BRA \ fp OO ARP Rt | ! 
| e %, ONL, PUL hi £ fe 7 i, are) li Lay 2 

So TSN 7 J pf Seite ob NR fo A AA | 
Ke te de ae Je ays | op) 
; 6N © 9 as ort A \ J: : g oi | v Na | va fi LO ?: 

R34 +BY \\ ON LO ie ie Ol cee TL re ole fae Ye 
Bait L ’ | we IRS Ht ihe Gra Ris a — a) = 

ee i, . Hdbron (Lake w | 

( | \ J \ | | x Bs 1 ( if \ c. on yl N e | | 

ol s “a i hy A | A ' {7 PN 4 fos ‘ + } — 1 | i & 

i Ce ; A bsp Sn NES wen JP ] 49 re Bark vi Rive: a 5 Ae *, | 13 § ’ tai. We on 

tee “4 ud 1 | ~ ‘ A ine [ss por cuppernoyy . 1 CN 4 ; 

; c l } ciahieunons %, oe i eine p goes ' - + ate 1 ct + ARL ; | ; 

) of et : a ae s ; Y  Wsland ’ . ; | ‘ae T 4 1 fi we to 43 i a 

a 8 ‘ AP OPK ON ORG al oa) \ we | 

V- ‘ + J conan Z 4 Le Mae ot a ee | } 17 —— ist S Py 

Boa ° % $ Hee ec i VT et ‘a 1 1 we? - *, | | % f see it i ‘almy al Bex be at 

€ @ Mil ha fa : Lip \ 3 \ ee | i 3 | COUD SRRINGT NY : Je A 3 Ht Led sae 

. ‘ Ved SG NaF: 4 SES V8 DEF (pea 
| ° aX ai Paik ( ; Nn : 1 a a B) ‘ = | zie ye a AN gaa fic Ps KS 204 

\ aa NEF fc 4 st iz Lj i‘ j | a i Pe _ 790 ~, | Ke F. . ‘ 
- PS / so : \ bi GutemerNuwin Oaks : 2 rr t ‘ oY < oh - 

SeeeS Re A Ok CO a ee -— i pee AS kee bt a ~ i LOA hte eae Pee 

SCALE 1:100 000 | | 

KILOMETRES 

—EE———— 
: 

{qt Water table map (contour interval, 10 feet)



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 4 

; M2. 

1.4 

e+. a 

. 3:2 Bay ‘ 

ee 9.7 9.0 

ee 40.3 ‘ . 

a 
0-8 

7. ~ 4982 

_ O17 

-6 = ‘ J 

‘ oe ae 
3.2 ms 30.5 : 0.8 

9.5 ee. : $b! 

21.6 43-8 : oo : _ ne 
1.6 

es 73 
a ree shed a6 0 

ae 6 
‘ 14-0 

3.6 

~ . B.6 

9-8 go.0 7" 
ee 

yas 

82-8 

i 2.4 

1250 
D6 

i ely Nitrate - Nitrogen in mg/| 

* Sampled - no detect 

+ Location and concentration 
less than 10 mg/l 

+ Location and concentration 
greater than 10 mg/|I



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 5 

§8.0 ¢1-0 
35-0 

38.0 
48-0 45-0 19-D>.0 

e7-0 

ly £806 Qi4-0 

#3 10:8 i? 

| 10-Qa.o 8/0 

12-93,0 . ‘7° 

ous Se ia ete ee hea enn -nsotiisienreeilltlic Bonnie upo 
po £-0 

sn eee a. 
fr ' 1-0 69.0 

0 168.0 92.0 its 
peo ok 

gto p8-9 

‘ae Vr-o pP-0 * 

2.0 

12490 i p4gr40? fe 
+ }.0 , ; ¢:0 

3-0 2 
4180-0 : - 42-0 p-0 

tte A NN I ml Sa fp f6:8 yi f 

‘ 4-9 a 
a 0. 

“ 
63.0 5,0 #0 : nes 
£35- {70 b7.0 89.0 33-0 f-0 

ws 16-0 ‘i #8 4-0 8 

116.0 $6.0 it sai 126.0 93.2 18, PPro? p.0 . 

5 2!-0 

0 

4.0 $4.0 "9.0 ort 14.0 al le 
+ t + 29-0 p 

#2-1.0 6-0 
pl-9 

e4-0 

ss 14-0 

pre” ! 420 gree 

le 
:0 

ee ee po p20 
ae re eae 

4-0 

31-0 gv 0F 

4 ve 
0.0 

{-0 

4-0 20 

$-0 20 

2200 .0 
ieee. ies 3-0 

es a Chloride concentration in mg/| 

* Location and concentration 

* >DL(>1 mg/L)



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 6 

pe J.4 

0.1 
Ow 

p.l p.1 , 0-71 9 

U.8 

ie Pb 5 gl-8 

oF +! 1-6 

O-11.@ p{9 

129.2 it 4. 

Oh 
Rune Ree poate eS cay aadle TO eld x lef é 

2-8 sa p.5 
get 2-6 

ne We 1.2 

p-l 
p-l . Jed 

p.1 #2 
: ; p.l 

2 aa” ; ps6 0.6 

p.1 
p.1 

— sie Le 
o 0.1 

pl ot 0.4 
4-0 0.5 1-6 

0 0 0.p 8:8 s 71 aE dag 
. 

1.9 Hee 5-8 

3:6 pi o iti pr Pe 
(ow p.l b 4 : 0.6 5.0 

Gt 2 BS es Bf 
is 244-4 3 p56 0.1 

0. 3.2 ee re 6:4 
D2 

: p-l pFB o, 
eet et a j.2 eh ae 

0.1 p.1 a 

pas 

: f.l 
p.1 

ion 

all # me 45 

“8 
iS 

p-8 p-l * {e355 39 
i ae o: 45 

9.9 

pul 1 y 

Ab por 
.4 

14 

0.6 
prt 

ies eg 

Senate 
io ney fe ea iets tie 

: ee Ferrous iron in mg/l 
Ncaneenenei laa peg Resesnalinict 

* Location and concentration



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 7 

Al2 p32 
504 

340 586 288359 

380 ; 

4 POH 340318 
Fs 300 ~~ 

330 gaa “4 

572 
376876 S34 

Me 00 a 

268 526 284 
08 p02 mee 72 

288 an ais 368 

A 266 
348 $88 

252 314 360 
228 302 

274 
400 

30056 276 3842626 292 

one mo 
x 300 
100 "268 bg2 410 322 

B54 ? 
40 460 4,440 

ANG 356. — a 24 A76 ; 
‘ 288 354 28 

ABR 50 306 294 
362 338 S84 56 386 306 

332 — a 
. : 258 39 A16 434 : 399366 342 #98 > 
saa 516 336 266 P4308 486 

398 

28 560 3964 368 
308 294 320 Bl2 a6 524 on 

eB 384 ; 
fAGO 

250 566 

A6 

sh4 330 274 

262 

386 #60 — 600 250 

Pane eee eet ee eek ence (Aes Hicks eran ee rece R52 

a p70 

yo ap 338 

50346 
pam °* 

B92 

246 

250 256 

296 484 

2906 P66 
256 

SCALE 1:100 000 | Total Hardness in mg/| 
KILOMETRES 

MILES @ 

‘+ Leoceatton and concentration



Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate8 

alent aaiimaedape pairs aD: 

, B40 bUS 

ve BoU 

690 Fao. ~ peu su 

700 

780 poo 

, ‘BE is 400 

£00 BOO p90 

; 1710 
£80g86 60/0 

ABR 
Paar sacle ae 

580 
920500 

sao #890 _ sie 

#40 1095 1220 #50 

yoo #95 
950 750 

420 620 £60 
00 650 

80 a 

, §6Q50 ” 704 066° 505 

- 580 
20 1400 "70 ld 700 ie 

688 ae 
and_700 enrcitiiebninitsuelii = 7p} =. 0568 

nae peat, 
20 0 

” 480 shoe . ’60 54.00 {00 p05 
ee RAG seo #8 

470 5990 460 £90 : 659800 600 poo 

4280 900 560 590 64050 18 

610 1120 568° 900 

£20 ©7000 600 pso0 740 700 oa 

Peo vag 
/ BOO 

bou 630 _ 

FBFO puv Si 

A60 
poo Boo 8D p20 7 oe 

i 
= 

500 

640 
AQP 600 

30620 can f3e 

Yoo 

440 

-_ 800 
POS 495 

4 40S $70 

460 

SCALE 1:100 000 Conductivity in umhos/cm 

KILOMETRES 

: + Location and concentration



) Groundwater Quality Investigation of Selected Townships in Jefferson County, Wisconsin Plate 9 

77 B.0 
7.3 

4 
7-8 7-97 8.9.6 

7.9 

i qT 7 7-8 E 

78 , ma gs 
£5 D.9 q 4 

7-48,3 ii 7. 

isaac 
; ri 

7-9 7-8 

ie ne 7.6 

4-9 14. 44 7.6 

B.1 £-8 
fe 7-6 

PO ae 7.6 8.0 7-5 

8.3 

fore 7-6 
7.7.3°3 4:5 

7-6 
se 7.8 

B.5 af 7-4 ‘a 7 

g -B is f 

| 7-9 B.4 g.3 

$0 
7-9 B-0 iil 7.5F 7) 

7-5 v6 : 8 B 7-5 7-6 

ff 
7.5 HR 7.8 is 

732-5 a 7 fhe 

Se B.3 ern ti 45 
7-6 

: 3 LD 7, ; 

ren Oe ee ae oe 
B07 6 oe 

BEB 
7.9 7:3 

7-8 
4 awe 

ee 

é 
et 

fo i. 
oe ae ee 

¥- 

zi8 

7-8 
#9 7-5 

UB oe 
5 

7 

7-5 $9 

: 4-3 7.6 

lanl nahi etdcat-sncoutenonc- Secon 
£454 5 

: +8 

Re ee Laboratory Measurement of pH 

‘ Location and concentration



wn


	Blank Page



