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A Comparison of Delineation Methods for
Wellhead Protection Area

Case Study: Drinking Wells of Hamedan City

*

B. Delkhahi ¥, K. Khodaei? and F. Asadian ?

Abstract

Well Head Protection (WHP) area, is a surface or subsurface
area around a well which supplies extracted water from a well
and therefore the pollutants entering the groundwater in this
area would finally pump out from the well. In this study
while introducing calculated fixed radious (CFR) method for
determining WHP area of a single well, other conventional
methods like analytical methods (Wyssling and KLF) and
numerical models are also compared using nine pumping
wells suppling drinking water for Hamedan city, Iran. The
results indicated that by increasing the time of travel
(increasing distance from a well), calculated fixed radious
and analytical methods would lose their accuracy compared
to the numerical modeling. CFR calculated values indicated
under-protection on the upgradient side and over-protection
on the downgradient side of a well head protection area.
Moreover, in spite of the fact that the protection areas which
calculated by KLF and Woyssling analytical methods,
compared to the fixed radius method, are covering further
area compared to the calculated protection area by numerical
models, the narrow extended shape showed that the results
does not cover considerable lateral distances of calculated
protection area. Generally, the numerical models are the most
accurate methods to draw well head protection area. In case
of insufficient data, time, fund, and knowledge, however
applying simpler methods like calculated fixed radius method
and analytical methods would also lead to acceptable results.

Keywords: Capture zone, Wellhead protection area,
Calculated fixed radius method, Analytical method,
Numerical model, Time of travel.
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1 - Capture zone

2 - Time of travel

3 -Wellhead protection area; WHPA

4 - Arbitrary Fixed Radius: AFR

5 -Calculated Fixed Radius: CFR

6 - Simpliefied Variable Shapes: SVS

7 - Hydrogeologic Mapping: HM

8 - Analytical methods: AM

9 - Numerical Models: NM

10 - General Particle Tracking Module: GRTRAC
11 - Semi analytical model

12 - Capcure Zone Module: CAPZONE

13 - Modular Flow Model: MODFLOW

14 - Krijgsman & Lobo-Ferreira: KLF

15 - Analytic Element Model

16 - Approximating

17 - Iteration

18- Aquifer Simulation Model for Windows: ASMWIN
19 - Finite difference

20 - Particle tracking
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