TECHNICAL REPORT NO. 2

Criteria for the
Preparation of Groundwater Vulnerability Maps

Authors: Dr. Armin Margane (BGR)
Commissioned by: Federal Ministry for Economic Cooperation and
Development (Bundesministerium für wirtschaftliche Zusammenarbeit und
Entwicklung, BMZ)
Project: Environmental Geology for Regional Planning
BMZ-No.: 2001.2132.7
BGR-Archive No.:
Date of issuance: December 2002
No. of pages: 118

Foreword
This report is part of a series of Technical Reports published by the Jordanian- German
Technical Cooperation project 'Groundwater Resources Management', which is being
implemented by the Federal Institute of Geosciences and Natural Resources (BGR),
Germany, and the Ministry of Water and Irrigation (MWI). This project started in June
2002 with a first phase ending in May 2005. The main goal of the project is to elaborate
and implement groundwater protection measures by
(1) Establishing Groundwater Protection Zones Activities:
- Preparation of a national guideline for the delineation of groundwater protection zones
- Delineation of groundwater protection zones in two areas
- Coordination of the implementation of the groundwater protection zones with the
municipalities
- Giving support to the municipalities in establishing groundwater protection zones and
the monitoring of compliance with restrictions
(2) Applying Concepts for Groundwater Contamination Prevention Activities:
- Elaboration of a criteria catalogue for groundwater vulnerability maps
- Preparation of groundwater vulnerability maps for two areas
- Giving advice to the planning authorities on consequences for land use decisions
- Investigating the effects of salt-water intrusion in the Azraq region
- Investigating the effects of anthropogenic contamination at selected sites
- Increasing the capability of MWI staff to formulate land use recommendations for the
protection of groundwater resources
(3) Supporting the National Water Master Plan (NWMP) in the field of groundwater
management Activities:
- Preparation of a nationwide groundwater flow model
- Adjusting the rainfall-runoff model (NWMP-GTZ) and the groundwater flow model
(NWMP-BGR) to one another
- Integration of the results of the groundwater protection studies into the
NWMP
- Supporting the updating of the NWMP groundwater report.
>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<
The present report deals with the preparation of Groundwater Vulnerability Maps.
Since Jordan's renewable water resources are very scarce the sustainable management of
these resources with regard to quantity and quality is a task of prime importance.
Presently around 58 % (2000) of the water consumed in Jordan is abstracted from
groundwater. In the late 1990s the annual deficit in the groundwater budget was around
230 MCM (MARGANE et al. 2002). Consequently groundwater levels throughout the
country have declined over the past decades at rates of 1-1.5 m/yr and more. With the
introduction of a stricter licensing and payment policy in the mid and late 1990s
groundwater abstractions are now starting to slowly decrease. The agricultural
development in Jordan started in the early 1970s and nowadays around 70% of the
abstracted groundwater is being used for irrigation. The increased agricultural land use
brought about a deterioration of groundwater qualities in many areas through the
application of fertilizers and pesticides. This is noticed chiefly by the increasing salinities
caused by irrigation return flows, such as in the Azraq region, the Dhuleil-Hallabat region
and the northeastern desert, but also by continuous increases in the nitrate contents in

groundwaters downstream of extensively cultivated areas. Groundwater quality is also
largely affected by other land uses, such as industrial sites, oil storage/filling facilities,
sewage effluents (treated and untreated sewage), waste disposal sites (legal/illegal), etc.
This is noticed especially in urban and heavily industrialized areas, such as the AmmanZarqa region. In order to protect and conserve Jordan's groundwater resources measures
for the protection, such as the establishment of groundwater protection zones are
immensely important. To help implementing such protection zones the project
'Groundwater Resources Management has proposed a National Guideline for the
Delineation of Groundwater Protection Zones (Technical Report No. 1). Based on this
guideline protection zones may be defined, in which certain activities and land uses are
allowed or restricted. However, to provide an effective protection of the groundwater
resources, it is also important to convince the land use planning authorities to take the
issue of groundwater protection into consideration when deciding about locations and
conditions for the establishment of facilities and activities which are possibly hazardous
to groundwater, such as waste disposal sites, sewage treatment plants and sewer mains,
industrial and commercial estates, storage facilities for oil products and toxic hazardous
substances, etc. By locating such sites in areas where, and treating and discharging
effluents in a manner that contamination of the groundwater resources cannot occur, a
deterioration of the groundwater resources can be actively avoided.
The preparation of groundwater vulnerability maps helps to create awareness among land
use planners for the issue of groundwater protection.

