Resource Directed Measures for Protection of Water Resources: Groundwater Component


WATER RESOURCE PROTECTION POLICY IMPLEMENTATION

RESOURCE DIRECTED MEASURES FOR PROTECTION OF WATER RESOURCES

APPENDIX GW2:  MONITORING OF GROUNDWATER

Senior Author:
E. Braune et al. 

Editor: 

Lizette Guest, Guest Environmental Management



Heather MacKay, Department of Water Affairs and Forestry

Version 1.0


Date: 

24 September 1999

M:\f_rdm_october\groundwater\version 1.0\app_gw2_version 1.0.doc
Monitoring of groundwater resources

Monitoring procedures need not be highly sophisticated. They can be simple and yet effective and need not incur great expense. The basic requirement is a monitoring network, which should incorporate springs, existing pumped boreholes, along river channels, and sensitive parts of the catchment. A site investigation should be carried out to ascertain the local hydrogeology (including soil type and depth to water table), the existing water supply and sanitation arrangements, and other possible sources of pollution. The technical aspects of such monitoring are discussed below.

GW 2.1 Water quantity monitoring 

Water quantity monitoring entails recording water level fluctuations and borehole abstractions on a monthly basis.  Groundwater levels can be recorded to within an accuracy of 2 cm using an electrical recorder or appropriate techniques. 

Sometimes, it is difficult to obtain direct abstraction data. But an approximation can be derived by converting the electricity or diesel fuel consumed at a wellhead into an amount of water pumped out. Rainfall data throughout the country is readily available. Water level fluctuations in an individual borehole or wellfield can be plotted against borehole abstraction and rainfall data over the same period. Graphs so obtained will reflect the status of a dynamic flow regime, which is subject to stresses like pumpage, recharge, etc. This has been proven to be an efficient way to manage borehole sources. 

GW 2.2 Water quality monitoring

Water quality monitoring is set up to (1) detect any changes in groundwater quality due to new development and (2) to assess the potential pollution hazard. The results will be used for the relevant parties involved to take necessary action and to refine the determined allocation. 

To assist with the establishment of a follow-up monitoring programme, the following checklist would be of use:

1. Establish background values for both groundwater and surface water bodies;

2. Check on availability of rainfall station in project area;

3. Establish minimum number of water level observation boreholes where water level measurements can be taken;

4. Establish if sampling of water can be done with those boreholes;

5. Are the water samples representative of groundwater systems in area?

6. Can water samples be collected from close to the water table?

7. Check that water sampling has followed correct procedures for selected parameters;

8. Establish the frequency at which water sampling should be done.

Samples should be analysed for indicators of pollution, notably faecal coliforms, faecal streptococci and nitrate concentrations as appropriate. In general, a list of parameters for a comprehensive analysis at selected sites for preventive monitoring purpose, includes the following in order of priority (after Ward, 1989):

· Faecal coliforms

· E. Coli

· Faecal streptococci

· Nitrate

· Chloride

· Temperature

· E.Conductivity

· Ammonia

· Nitrite

· Fluoride

· Iron

· Sulphate

· Other as appropriate

As part of on-going monitoring, pollution indicators at the point sources should be analysed more frequently, say quarterly, but owing to cost consideration of analyses for all the above-mentioned indicators, it is important that at least one bacteriological indicator, namely E.Coli, be analysed. The analytical result should be investigated in context of overall hydrogeological characteristics.

Borehole information files residing on a database should be regularly updated to reflect protection measures, water level fluctuation and analysis results recorded over monitoring periods.  A reference in this regard can be made to "Minimum Requirements for Monitoring at Waste Management Facilities" (DWAF, 1994).

Borehole information files residing on a database should be regularly updated to reflect protection measures, water level fluctuation and analysis results recorded over monitoring periods.

This kind of monitoring is different from others in many ways but some aspects like sampling procedures, field-testing techniques etc. remains the same.  A reference in this regard can made to “Minimum Requirements for Monitoring at Waste Management Facilities (DWAF, 1994).
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