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This map shows the relativee susceptibility of areas in Columbiae susceptibility of areas in Columbiae susceptibility of areas in Columbia 
County to groundwater conntamination originating at or nearntamination originating at or nearntamination originating at or near
the ground surface. Potentii l f t i ti i l dial sources of contamination includeial sources of contamination include
waste disposal, chemical spill dipills septage or manure spreadingpills, septage or manure spreading, p , p g p g,
septic systems, leaking undderground storage tanks and fertilderground storage tanks, and fertil-de g ou d sto age ta s, a d e t
izer and pesticide applicatioon The map is an interpretation ofon. The map is an interpretation ofon. The map is an interpretation of 
the relative risk of contamin ti b t it d t i di t th tnation but it does not indicate thatnation, but it does not indicate that 
contamination has, or nece il illssarily will occurssarily will, occur.y ,

The susceptibility map showws an estimate of the vulnerability ofws an estimate of the vulnerability ofws an estimate of the vulnerability of
groundwater in one area coompared to other areas sing a threompared to other areas using a three-ompared to other areas using a three
color system: areas shaded d h th hi h t tibilit tred have the highest susceptibility tored have the highest susceptibility to g p y
contamination, orange area h hi h ibili d llas have high susceptibility and yellowas have high susceptibility, and yellowg p y, y
areas have moderate susceptibilityptibility. ptibility. 

The susceptibility estimate h th i d i d fshown on the map is derived fromshown on the map is derived fromp
four features of the landsca h ff i iape that affect contaminant migra-ape that aff ect contaminant migra-p g
tion from the ground surfac h bl h fce to the water table These featuresce to the water table. These features 
are the type of surfi cial matterial depth to bedrock depth to theterial, depth to bedrock, depth to theterial, depth to bedrock, depth to the
water table, and groundwatt hter rechargeter recharge.

Type of surfi cial material—I h h diIn areas where the sediment over-—In areas where the sediment over-
lying bedrock has a higher proportion of fine grained materialproportion of fine-grained material,proportion of fi ne grained material, 
such as clay or silt, and less sand or gravel the rate of contamisand or gravel, the rate of contami-sand or gravel, the rate of contami
nant transport to the water t bl i l Thi ir table is slower This increasesr table is slower. This increases 
groundwater protection. 

Depth to bedrock—The ammount of soil and sediment overlyingmount of soil and sediment overlyingmount of soil and sediment overlying
bedrock slows the downwa d f t i t dard seepage of contaminants andard seepage of contaminants and
increases the time for natur l bi l i l d h i lral biological and chemical processesral biological and chemical processesg p
to attenuate the contamina h h k f h lation The thickness of this materialation. The thickness of this material
also provides a buff er betwween the land surface and bedrockween the land surface and bedrockween the land surface and bedrock 
fractures. A greater depth too bedrock increases groundwatero bedrock increases groundwatero bedrock increases groundwater 
protection. 

Depth to the water table—Depth to the water table indicates—Depth to the water table indicates Depth to the water table indicates 
the thickness of the unsaturated zone where the pores in soilrated zone, where the pores in soilrated zone, where the pores in soil
and rock are partially fi lled with i Bi l i l d h i lwith air Biological and chemicalwith air. Biological and chemical g
processes within the unsatu d iurated zone may attenuate contami-urated zone may attenuate contami-y
nation, and a greater distan b h d f dnce between the ground surface andnce between the ground surface and g
the water table provides a longer travel time for contaminants toonger travel time for contaminants toonger travel time for contaminants to 
degrade or decay in the subbs rface Areas here the ater tablebsurface Areas where the water tablebsurface. Areas where the water table 
is deep are less susceptible t t i ti th hto contamination than areas whereto contamination than areas where
the water table is near the g d fground surfaceground surface. g

Groundwater recharge—GGroundwater recharge is rainfall andGroundwater recharge is rainfall andGroundwater recharge is rainfall and 
snowmelt that percolates thh h th t t d dhrough the unsaturated zone andhrough the unsaturated zone and g
reaches the water table. The a f h i f damount of recharge is often expressedamount of recharge is often expressedg p
as a rate, such as inches per f h dr year of water entering the groundr year, of water entering the ground-y , g g
water system from the surfaace Recharge varies from place toace. Recharge varies from place toace. Recharge varies from place to
place across a landscape, and i t ll d b t h ilnd is controlled by topography soilnd is controlled by topography, soil 
type, vegetation, and land u I l i iuse In general areas receiving moreuse. In general, areas receiving moreg g
recharge are more susceptibl i i hble to contamination than areasble to contamination than areas 
where less recharge occurs, because contaminants may be trans, because contaminants may be trans-, because contaminants may be trans
ported along with rechargeee.e.

Construction of the mapppp
This susceptibility map wass constructed with maps of the fours constructed with maps of the four s co st ucted t aps o t e ou
factors described above. Daata included the type and extent ofata included the type and extent ofata included the type and extent of 
deposits on a Quaternary g l f C l bi C teology map of Columbia Countyeology map of Columbia County y y
(L. Clayton, unpublished dat ) th d th t b d k i t t data) the depth to bedrock interpretedata), the depth to bedrock interpretedp p
from information derived fr lrom approximately 2 930 Wisconsinrom approximately 2,930 Wisconsin pp y ,
well constructor reports, the depth to the water table estimatede depth to the water table estimatede depth to the water table estimated

countywide water table map (Sellwood, 2012), and from afrom afrom a
nual average recharge rates estimated in the county ththe annthe ann
phoester and Gotkowitz, 2012). Each of these four (S h(Schoep(Schoepp
nents was classifi ed using a 10 x 10-meter cell size. compocompop

ell was assigned a score of 1 to 5, with 5 being the Each ceEach ceEach ce
ulnerable, for each of the four categories. The scores tmost vumost vu
ummed for each cell and then divided by four to were suwere su
at a susceptibility rank of 1 to 5, the higher values iarrive aarrive a
ing greater susceptibility to contamination. This indicatiindicatiindicati
d assigns an equal weight to each of the four factors. methodmethodmethod
numerical scores were grouped into three categories, ThThese nThese n
wn on the map. has showas show

of the mapUses oUses oUses o
ap is primarily an informational and educational tool ThiThis maThis ma
cate relative susceptibility to groundwater contami-t i dito indicto indic
throughout Columbia County. Decision makers and nationnation
land owners can use this map as a guide to the risk privateprivateprivate 

ting facilities and for making land-use decisions in of locatof locatof locat
s parts of the county. Likewise, the map can be used ivariousvarious
 assess the relative risk of contamination from land h lto helpto helpp
ing of septage or other waste, spills, or other accidents spreadispreadip
rent parts of the county. in diffein diffein diff e

tions of the map Li itLimitaLimita
factors that infl uence the transport of contaminants llNot allNot all 

onsidered in this evaluation of groundwater suscepti-were cowere cowere co
uch factors are independent of the natural ground-bilit Sbility Sbility. S

system and may change over time, such as the type of twater swater s
minant present and the location of the contamination contamcontam
e to the groundwater fl ow direction. For instance, relativerelativee at e
ease in the rate of pumping from a well can alter an increan increan incre

dwater fl ow paths, potentially drawing contamination dgroundgroundg
w direction or increasing its rate of migration within iin a newin a new
bsurface. Sources of contamination are likely to vary h bthe subthe sub
me, as land use and development alter the landscape. over timover timover tim
where agricultural or industrial waste is land-spread AAreas wAreas w
re likely to have groundwater contamination than are moare mo
hat do not receive these wastes, regardless of factors hareas thareas th
ered in this susceptibility evaluation. An additional consideconsideconside
n related to this map is that groundwater susceptibility cautioncautioncaution
 be directly measured; it is estimated from the four tcannotcannot
es listed earlier. i blvariablevariable

marySummSummSumm
analysis presented here, locations most susceptible I thIn the aIn the a
undwater contamination are those with the potential tto grouto groug

d contaminant transport from the land surface to ffor rapifor rapip
w groundwater. This includes areas that have surfi cial shallowshallowshallow
ts consisting primarily of sand and a shallow depth depositdepositdeposit
water table. In comparison, areas mapped as moder-t thto the wto the w
usceptible contain extensive deposits of peat or lake lately suately suy
ent and receive less groundwater recharge. Although sedimesedime
mination can reach the water table in this setting, contamcontamcontam
ive groundwater contamination is less likely than in t iextensiextensi
reas of the county. Due to the widespread nature of hother aother a

able geologic deposits and shallow depths to water, permeapermeap
dwater almost everywhere in the county is highly groundgroundground
tible to contamination. s sceptsusceptsuscept

encesR fRefereRefere
phoester, P.R., and Gotkowitz, M.B., 2012, Groundwater SchoepSchoepSchoep
ge map of Columbia County, Wisconsin: Wisconsin rechargrechargrecharg
gical and Natural History Survey Open-File Report G lGeologGeologg
2, scale 1:100,000.2012 022012-022012-02

od, S.M., 2012, Water-table elevation map of Columbia SellwooSellwooSellwoo
y, Wisconsin: Wisconsin Geological and Natural History C tCountyCounty

Open-File Report 2012-04, scale 1:100,000.SSurveySurveyy
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