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swERelatewater-guality data to natural and human facters

= Natural Hydrogeologic: ease with which
contaminant can reach aquifer or-sampling poeint—
called susceptibility or potential vulnerability
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= Process-hased Simulation Models e
= Overlay and Index Methods, I.e..
DRASTIC-type |

StatisticalViethods — Regression, Logistic — i
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= Therefore it can answer the simpler question with a higher
degree of confidence.
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= Probability that a constituent concentratienrsraneve a

specified level is predicted.
R

mNerenlesncludedynpieanodel.2noRiEisEl ative tS are

EMOSEN statistica

Let me explain with a few graphs....
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wells need to
be cased to
have at least

an 80-percent

chance of
obtaining water
with a nitrate
concentration
less than 3
milligrams per
liter.
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Figure 11. Predictad depth to which wells nessd to be cased to have at least an Bl-percent chance of obtaining water with a nitrate
concentration less than 3 milligrams per liter.




Concluslons

;.E*e@mundamat-er—vulnerability assessed using
statistical approach.

= Useful tool for prioritizing monitoring andme .
selection of source areas. —_—

Ne used to evaluate ogther contaminants

VICLS).
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-Calculates actual probability of detections, instead of
assigning subjective categories such as “High
Vulnerability”

*\Weighting and interaction of variables such as geology and
soils is automatically evaluated by logistic regression

possible combinations of independent variables such as
w oted, and the
*Can be used for pesticide data (few detections,
concentrations near laboratory reporting limits)
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= Propability that a threshold I1s exceeded can be
predicted both spatially and temporally

= \Variables in model and their relative
Importance Is determined; statistically

ata collection needs are miii ~e\)(4stmgs

ata canibe used




= http://wa.water.usgs.gov/pubs/misc/ps.gw.vol35.n0.6.h
tml

= hittp://www.ecy.wa.gov/events/ho/abstractis2000.pdf

page 10 & 77

JIwebserver.cr.usgs.qov/mi
p://wa.water.usgs.qgov/pubs/wri/wri004110
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= Elevation

= Geology
= Hydrogeomorphic regions _—

= | and cover
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ATRAZINE DETECTIONS IN COLORADO'S GROUND WATER
DATA COLLECTED BY THE STATE OF COLORADO, 1992-99
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i~ Three nltrate‘cmteﬂtfaﬂons were evaluatedto

:_-.
determine which concentration generated the
most effective logistic regression model: 2 mg/L,

5mg/L, and 10mg/L. =
= The nitrate data were transformed to detect/no

nor-ne.nclature at each ofithese three
izl n mode"s‘«——




—= er vulnerali as typically’ been assessed using qualitative methods expressed
= as relat|ve measures of risk; lIke' DRASTIC The logistic regression approach has the advantage of
_———having \both.modelvariables and coefficient values determined on the basis of existing water- quality.

information. Unlike DRASTIC-type methods, the logistic regression approach it does not depend on

the somewhat arbitrary assignment of variables and weighting factors based on qualitative criteria.

Logistic regression is a great way to rigorously relate man-made and natural factors to ground- water

guality. It usually produces more statistical confidence than regular multiple regression because

logistical regression tries to answer a simpler yes or /no question (contaminant exceeds threshold)

rather than the multiple regression question relating a wide range of concentration, values to —

contributing factors. Logistic regression can be used to assess ground-water aguiier susceptibility

(relative ease with which contaminants will can reach aguifer) andigreund=watervulnerability (relative

ease with which contaminants will reach aquifer for a given set of land-use practices). In 3three

USGS studies in Washington and Colorado, the variables that: best.explain the occurrence of high

nitrate or pesticides included the (1) well and/or casing depth, (2) the percentage of urban and
agrculturalland entheiameunt ofi fertilizer applied within a radius,of 3.2 kilometers of the weII (_)
shficial geology, and the (4) mean soil hydrologic groups\Wiichis:a measure ol se =Iaifife
Viaps can be made of theypredicted depihto which wellspwellidiEEd tobe cased'in order t 2l
‘-~0’: CENIA0E: rroortomr/ of drziigiepyEtis guyiegigiic)s erre @IFpPEsticides or the predicted probablhty
OihgNMiTatE o pESticides or wells cased to mediani casing depth.
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