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DEVELOPMENT OF A WATER QUALITY MONITORING PROGRAMME FOR 
CONNECT ST HELENA LTD: 

PHASE 2 REPORT 
 
 
 
1 INTRODUCTION AND BACKGROUND TO THE STUDY 
 
Connect Saint Helena Ltd (Connect) is a commercially operated company owned by the St Helena 
Government (SHG), responsible for delivering electricity, water and waste water services to the 
communities of St Helena Island.  Up until the formation of the company on 1st April 2013, the 
provision of utility services was undertaken by SHG. 
 
As one of its core responsibilities, Connect supplies raw and treated water to all communities on the 
Island from a network of surface water and groundwater resources.  Four water treatment works 
(WTW) supply most of the main settlements on the island.  At each of the WTWs, raw water is dosed 
with chlorine for sterilisation and flocculation purposes.    The Chubb’s WTW at Jamestown also uses 
oxidation to promote the precipitation of iron and manganese. 
 
Up until November 2018, water testing facilities on the Island were restricted to microbiological 
parameters: E. coli, Enterococci, total colony count and coliform bacteria.  These were tested at the 
microbiology laboratory at the Jamestown Hospital.  All samples requiring inorganic analysis had to 
be sent off-island at great cost and with logistical challenges.  During the course of 2018, Connect 
took the decision to purchase new laboratory equipment so that their water samples could be 
analysed quickly and easily on-island.  A Hach DR3900 Spectrophotometer and a Hach HQ440D 
benchtop meter and associated reagents and probes respectively were ordered. The equipment 
eventually arrived on the island late October 2018 and was available for use in early November. 
 
The delay in receiving the equipment, meant that the sampling episode scheduled for the winter 
months had to be pushed back from the intended month of September to November, meaning that 
peak winter conditions had passed.  Nevertheless, 33 samples were collected to build up the 
baseline profile of inorganic water quality on the island.  The results were also used to: a) compare 
them with the February samples; and b) benchmark the results obtained from the new analytical 
equipment with the CSIR results from Phase 1.   
 
Connect appointed Bryony Walmsley and Associates (BW&A) on 6th February 2018 to develop a 
water quality baseline and monitoring regime.  This is the second report under this contract 
representing one of the Phase 2 deliverables; the others being a Monitoring Protocol, a draft of 
which was submitted to Connect in September 2018, and advice on the purchase of analytical 
equipment. 
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2 AIMS AND OBJECTIVES 
 
The aims of the study are as follows: 
 

• Establish seasonal baseline water quality conditions for all water sources used to supply raw 
and treated water; 

• Determine the presence of local sources of pollution; 
• On the basis of the baseline conditions, develop a bespoke monitoring programme for 

Connect; 
• Make recommendations regarding the establishment of on-island analytical equipment for 

ongoing water sample analysis. 
 
3 APPROACH AND METHODOLOGY 
 
3.1 Study approach 
A phased approach was adopted with Phase 1 comprising a summer baseline survey, Phase 2 being 
the winter baseline survey and Phase 3 involving ongoing sample result interpretation and reporting.  
However, as mentioned above the second survey in winter had to be postponed from September 
2018 to November 2018. 
 
3.1.1 Phase 1: summer baseline survey 
The activities that took place during Phase 1 included: 

• Meetings on island with Connect to: 
o Discuss the Environmental Protection Ordinance (EPO) and International Air 

Transport Association (IATA) requirements and relevance to the Island; 
o Obtain an understanding of the water supply system on the Island, including 

catchments, dams and reservoirs, reticulation systems; 
o Obtain any water quality data available (and from other sources e.g. Basil Read (BR)). 

• Site visits to all main water supply dams, reservoirs, weirs and tanks to obtain first-hand 
knowledge of: 

o The catchments and land use; 
o State of water holding facilities; 
o Potential locations for monitoring; 
o Visual assessment of water quality – colour, presence of sediment, precipitation, 

etc.; 
• Collection and preparation of water samples for shipment via RMS St Helena. 
• Analysis and Reporting: 

o Obtain a quotation from CSIR Laboratories in Stellenbosch, South Africa for analysis; 
o Collect water samples from the RMS in Cape Town and deliver to CSIR Laboratories; 
o Analyse the results and present them in a report (dated April 2018); 
o Advise Connect on the reagents needed for the Photometer 8000 and whether any 

other analytical equipment is required. 
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3.1.2 Phase 2: second baseline survey 
Phase 2 comprised a second set of samples to augment the February results and also included 
discussions with the Agricultural and Natural Resources Division (ANRD), the Roads Department and 
Public Health officials.  The activities performed during Phase 2 included: 
 

• Identifying laboratory equipment suppliers in South Africa, obtaining quotations, comparing 
and evaluating the quotations and liaising with the preferred supplier; 

• Meeting with ANRD to understand land use activities within catchments, with particular 
emphasis placed on use of pesticides and fertilisers, location of piggeries and other intensive 
stock farming activities, waste disposal (including septic tanks, sewerage ponds), and any 
other potential causes of pollution; 

• Meeting with Deon Robbertse from the Roads Department to discuss the Department’s use 
of herbicides on the road verges; 

• Telephone discussion with Georgina Young from Public Health regarding the use of rat 
poison on the Island; 

• Inspection of additional water sampling points to be added to the programme; 
• Collection of a second set of water samples from the same points as Phase 1, as well as the 

additional points identified in the Phase 1 report, and sending them for analysis at the 
Hospital Lab (using the newly purchased analytical equipment); 

• Collection of a sample from Lady’s Bath for analysis of lead at the CSIR Laboratory in SA; 
• Analysis of the water sampling results and compilation of a Phase 2 report (this report); 
• Based on the results of the Phase 1 and Phase 2 water analyses, develop a Water Quality 

Monitoring Protocol for Connect, including the following information: monitoring locations; 
monitoring frequency; sampling protocols; chain of custody procedures; personnel and 
training required; the parameters to be monitored; data management; data analysis and 
interpretation in terms of drinking water quality; reporting requirements (see separate 
document). 

 
3.1.3 Phase 3: ongoing supervision and review 
Phase 3 will comprise ongoing review and interpretation of the monitoring results and reporting by 
BW&A.  The frequency of sampling and reporting is set out in the Monitoring Protocol.  BW&A will 
also prepare an annual report in which all the results of the previous year will be collated, trends 
identified and interpreted. 
 
3.2 Identification of sampling points 
A total of 33 sampling points were identified, 26 of which are current raw water supply sources, 3 
were possible future supply sources from Borehole 5, Fisher’s and Shark’s Valleys, and 4 were 
located at each of the Water Treatment Works (WTWs).  Each sampling point has been allocated a 
letter and number reference, which should be maintained going forward so that sample results can 
be easily compared.  A detailed Sample Log is provided in the Monitoring Protocol, together with 
photographs and comments on the sample sites and the physical appearance of the water at each 
site.  The location of each sampling point is shown in Figure 1. 



 
 
 

4 

 
Figure 1:  Location of sampling points 
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3.3 Sample collection, labelling and transportation 
Samples were collected in clean, 1.5 litre plastic bottles.  Prior to sample collection, the bottles were 
rinsed out three times with water from the sampling source.  Each sample was labelled and placed in 
a box with ice blocks and transported under cold conditions to the Hospital laboratory for analysis.  
Due to the lack of suitable storage space at the Hospital, samples were collected and delivered to 
the lab in batches of three at a time, (a total of 10 batches spread over about 3 weeks). The samples 
were delivered with the sampling schedule which was signed on receipt by the laboratory. The 
sample results were received from the laboratory in batches from the 6th to 29th November 2018 
(Appendix A). 
 
3.4 Sample analysis 
The determination of which parameters to analyse for was based on the following: 
 

• Schedule III of the St Helena Environmental Protection Ordinance (EPO); 
• The International Air Transport Association (IATA) requirements for potable water in airports 

and on aircraft; 
• World Health Organisation Guideline Values 2017; 
• Elements of concern identified by Basil Read (BR) during routine water quality monitoring 

during construction of the airport project 2013-17; 
• The potential risk of pesticide pollution and the relevant specialist analytical constraints1 of 

the laboratory on the Island and in South Africa. 
 
Schedule III of the EPO was used as the starting point, but it was found that many of the chemical 
parameters listed are associated with highly industrialised countries and are therefore irrelevant in 
the context of St Helena Island which is unlikely to develop iron and steel, petrochemical, pulp and 
paper, plastics manufacture, heavy metal mines and refineries, and such like in the near future, if 
ever.  The parameters that are usually associated with these industries were thus omitted from the 
analysis, as shown in Table 1. 
 
On the other hand, some key elements of concern identified during routine sampling by Basil Read 
during airport construction monitoring are not included on Schedule III, such as calcium, chloride, 
orthophosphate, sulphate, zinc, conductivity and total alkalinity.  All of these can have adverse 
effects on human health and/or aesthetics (taste) and/or corrosion potential (Table 1).  In addition, 
the IATA Aircraft Handling and Loading Manual requires the drinking water provided to the airport 
and aircraft to meet certain standards – mostly microbiological and aesthetic (colour, taste, odour, 
clarity), some of which are also not included in Schedule III of the EPO, but they have been added to 
the list (see Table 1). 
 
The final consideration in the choice of analysis revolved around whether there is a risk of pesticide 
or agricultural chemical contamination in any of the water sources.  Given that there are no 
laboratories in South Africa that can conduct the specialist analysis required for pesticides, it was 
decided to adopt another approach, whereby potential sources of pollution would be identified by 
the relevant SHG authorities in relation to raw water supply sources to determine the degree of risk.  

                                                 
1 The analysis of pesticides requires specialist laboratories, which are not available in South Africa or on-island. 
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Thus meetings were held with ANRD, the Roads Department and a Public Health official to discuss 
the types of pesticides used, where they are used, frequency of use and where they are deployed.  
This information, together with proxies for agri-chemicals and other forms of pollution (nitrate, 
orthophosphate, etc) has been used to qualitatively evaluate the risk posed by these chemicals (see 
Chapter 5). 
 
Table 1: Determination of analytical requirements  
Parameter Inclusion based 

on: 
Relevant to 
island 
(Y/N/?) 

Comment  

MICROBIOLOGICAL    
Enterococci Schedule III 

IATA 
Y Is being routinely analysed at the Hospital Lab 

E. coli Schedule III 
IATA 

Y Is being routinely analysed at the Hospital Lab 

Coliform bacteria IATA Y (airport) Is being routinely analysed at the Hospital Lab 
Pseudomonas 
aeruginosa 

IATA Y (airport) Is being routinely analysed at the Hospital Lab 

Colony count IATA 
WHO 

Y (airport) Is being routinely analysed at the Hospital Lab 

Clostridium perfringens IATA Y (airport) Is being routinely analysed at the Hospital Lab 
CHEMICAL    
Acrylamide Schedule III N Used in industrial processes e.g. pulp and paper 

industry, dyes and plastics, as well as in the 
treatment of water and waste water.  Found in 
foods cooked at high temperatures 

Aluminium Schedule III Y Sources from mining wastes, food additives and 
antacids 

Ammonia Element of 
concern  

Y Typically found near septic tanks, sewage 
treatment works outlets, cattle feedlots. 
Although analytical equipment was purchased 
for this, the laboratory is not equipped to handle 
the dangerous fumes of hydrogen cyanide gas 
that are generated during testing. 

Antimony Schedule III N Found in mining wastes, plumbing materials, 
manufacturing effluent, landfill leachate 

Arsenic Schedule III N Sources from mining wastes, manufacturing 
processes, heavy industry, pesticides.  Previous 
result from Longwood tap water below 
detection levels. 

Benzene Schedule III N Used as an industrial solvent in paints, 
varnishes, lacquer thinners, gasoline.  Also used 
to manufacture chemicals and in industrial 
process that make resins, adhesives, plastics, 
etc. 

Benzopyrene Schedule III N Is a PAH found in coal tar. Generated by the 
incomplete combustion of fuel and organic 
substances 

Bicarbonate Element of 
concern 

Y A key determinant of corrosion potential. 
Cannot be analysed with the equipment 
available. 

Boron Schedule III N Can occur naturally.  Previous result from 
Longwood tap water below detection levels. 

Bromate Schedule III N Formed in many different ways in municipal 
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Parameter Inclusion based 
on: 

Relevant to 
island 
(Y/N/?) 

Comment  

drinking water due to the reaction of ozone and 
bromide and during electrolysis of brine.  
Sunlight exposure encourages liquid of gaseous 
bromine, which will form bromate in bromide-
containing water. Bromide not used by Connect. 

Cadmium Schedule III N Can enter water from mining wastes, smelting 
and refining of metals, manufacturing processes 
e.g. batteries, coatings and plastics. Previous 
result from Longwood tap water below 
detection levels. 

Calcium Element of 
concern  

Y Important in determining corrosion potential. 
Analytical equipment available. 

Chloride Element of 
concern  

Y Rocks and soils on island contain high levels of 
sodium chloride. 
Analytical equipment available. 

Chlorine (residual) IATA Y (airport) Added during water treatment process. Is being 
routinely analysed by the Hospital Lab 

Chromium Schedule III N May enter water from mining activities, 
tanning/leather industry and other 
manufacturing processes.  

Copper Schedule III Y Can occur in drinking water as a result of mining 
activities, plumbing, food preparation, pulp, 
paper and timber industries. Previous result 
from Longwood tap water very low. 
Analytical equipment available. 

Cyanide Schedule III N Sources include gold mining, organic chemical 
industry, iron and steel plants, wastewater 
treatment plants. 

1,2 dichloroethane Schedule III N Used to make vinyl chloride (PVC) pipes and 
furniture 

Epichlorohydrin Schedule III N An organochlorine compound used in the 
production of epoxy resins. 

Fluoride Schedule III N Used in the production of fluorocarbons. Can be 
artificially added to water but this is not 
practised on St Helena.  Previous result from 
Longwood tap water below detection levels 

Iron Schedule III Y Can occur naturally. Sources include plumbing 
(in presence of corrosion), iron and steel 
industry, mining, manufacturing.   
Analytical equipment available. 

Lead Schedule III Y Depends if there is still lead piping present in 
plumbing, lead-based paint.  Otherwise found 
due to mining and smelting processes, paint.  
Test strips used to check for presence of lead. 

Magnesium  Best practice Y Standard cation. 
Analytical equipment available. 

Manganese Schedule III Y Can occur naturally. Used in metal alloys e.g. 
stainless steel production. 
Analytical equipment available. 

Nickel Schedule III N Used in food preparation equipment, mobile 
phones, medical equipment, transport, power 
generation, mining and smelting. 

Nitrate Schedule III Y From fertilisers, waste water, explosives, animal 
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Parameter Inclusion based 
on: 

Relevant to 
island 
(Y/N/?) 

Comment  

feedlots, etc. 
Analytical equipment available. 

Nitrite Schedule III N From fertilisers, waste water, explosives, animal 
feedlots, etc. 
Nitrate will be used as the indicator. 

Orthophosphate Possible 
element of 
concern 

Y Typically found near septic tanks, sewage 
treatment works, animal feedlots, etc. 
Analytical equipment available. 

Pesticides (including 
Aldrin, dieldrin, 
heptachlor, heptachlor 
epoxide) 

Schedule III N Risks are considered to be low based on the 
types of pesticides being applied, where they 
are applied in relation to raw water supply 
sources, and their mobility and toxicity. 

Total pesticides Schedule III N As above. 
PAH Schedule III N No bulk fuel sources in catchment areas above 

water abstraction points. 
Selenium Schedule III N Used in the manufacture of electronic and 

photocopier components, health supplements, 
glass, pigments, rubber, metal alloys, textiles, 
petroleum and photographic emulsions and 
pesticides. 

Sodium Schedule III Y Rocks and soils on the Island have high levels of 
sodium chloride. 
Analytical equipment is available. 

Sulphate Element of 
concern  

Y Elevated levels can have a laxative effect. Can 
affect corrosion potential.  
Analytical equipment is available. 

Tetrachloroethene Schedule III N Used in dry cleaning and textile processing 
Tetrachloromethane Schedule III N Used in cleaning industry in Halon-104 

firefighting chemicals and in refrigerants 
Trichloroethene Schedule III N Used as an industrial solvent 
Trihalomethane Schedule III N Forms as a by-product when chlorine is added to 

drinking water 
Vinyl chloride Schedule III N Used in the production of PVC 
Zinc Element of 

concern - BR 
N Naturally present in very low concentrations.  

Difficult to transport reagents. 
PHYSICAL    
Colour Schedule III 

IATA 
Y (airport) Aesthetic issue 

Taste Schedule III 
IATA 

Y (airport) Aesthetic issue 

Odour Schedule III 
IATA 

Y (airport) Aesthetic issue 

pH Best practice 
IATA 

Y (airport) Standard indicator of water quality. 
Analytical equipment is available, but standard 
solutions need to be purchased. 

Conductivity Element of 
concern  

Y Standard indicator of water salinity  and 
corrosion potential 
Analytical equipment is available. 

Turbidity Schedule III 
IATA 

Y (airport) Or could use suspended sediment as a surrogate 

Total alkalinity as CaCo3 Element of 
concern  

Y Indicator of corrosion. 
No analytical equipment available yet. 
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The equipment currently on-island, including the reagents and probes, as well as the current 
laboratory facilities, allows for the analysis of the following parameters: 
 
Table 2: Current status of analytical capability 
Parameter Reason for monitoring Current capability status 
Enterococci Drinking water Available 
E. coli Drinking water Available 
Coliform bacteria Drinking water Available 
Pseudomonas 
aeruginosa 

Drinking water Available 

Colony count Drinking water Available 
Clostridium 
perfringens 

Drinking water Available 

Potassium Aesthetics Available 
Sodium Health 

Aesthetic 
Corrosion 
Livestock 
Irrigation 

Available 

Calcium Aesthetic 
Corrosion/scaling 
Livestock 

Available but standard solutions need to be purchased. 

Magnesium Aesthetic 
Corrosion/scaling 
Livestock 

Available but standard solutions need to be purchased. 

Ammonia Aesthetic 
Pollution indicator 

Equipment is available but the lab cannot currently 
handle the dangerous gas emitted during the test. 

Sulphate Health 
Livestock 

Available 

Chloride Health 
Aesthetics 
Corrosion 
Irrigation 
Livestock 

Equipment is available but the required reagents were not 
delivered. 

Total alkalinity Corrosion/scaling Cannot be analysed with current equipment.   
Nitrate Health 

Livestock 
Available 

Orthophosphate Indicator of pollution Available 
Conductivity Health 

Aesthetics 
Corrosion 
Irrigation 
Livestock 

Available 

pH Health Equipment is available but standard solutions not 
delivered 

Aluminium Health 
Livestock 

Available 

Boron Health 
Irrigation 
Livestock 

Cannot be analysed with current equipment. 

Copper Health 
Aesthetics 
Livestock 

Available (nitric acid only needed to preserve samples if 
they are to be stored for more than 2 days before 
analysis) 

Iron Aesthetic 
Livestock 

Available (nitric acid only needed to preserve samples if 
they are to be stored for more than 2 days before 
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Parameter Reason for monitoring Current capability status 
analysis) 

Lead Health 
Livestock 

Can be analysed with current equipment but reagents 
require special transportation and handling (as hazardous 
goods). Only one source of water tested positive for lead 
(Lady’s Bath) and this has been removed from the supply 
system 

Manganese Aesthetic 
Livestock 

Available (nitric acid only needed to preserve samples if 
they are to be stored for more than 2 days before 
analysis) 

Zinc Health 
Aesthetics 
Livestock 

Can be analysed with current equipment but reagents 
require special transportation and handling (as hazardous 
goods). 

 
3.5 Sample interpretation 
 
In water sampling and analysis programmes it is always advisable to use the same laboratory if 
possible to rule out variations in the results that could arise from differences in the type of 
equipment being used, the age of the reagents, the technical competence of the laboratory staff, 
sample storage conditions and a host of other potential causes.  As noted above, at the start of this 
programme for Connect, the Island did not have any modern analytical equipment to analyse 
inorganic constituents, and so samples had to be sent to South Africa for analysis.  
 
With the need to monitor raw water supplies more frequently and for regular access to an analytical 
laboratory, it was decided that it would be cost-effective for Connect to purchase new equipment 
and house it at the Hospital Laboratory, where there is a trained lab technician to operate the 
machines.  Therefore the samples collected in February were analysed at the CSIR Laboratory in 
Stellenbosch and the November samples were analysed at the Hospital Laboratory in Jamestown.  
During the analysis, the Hospital Technician noted several problems, such as: 
 

• Nitric acid should be used to preserve water samples that will not be analysed immediately 
after collection in order to minimise bacterial action and deterioration of metals.  
Unfortunately no nitric acid was available to preserve the samples in either February or 
November, which could lead to discrepancies in the readings for aluminium, copper, iron 
and manganese, particularly in the February samples which were stored for weeks before 
they were analysed.  The results for these metals must therefore be treated with caution 
(see also Chapter 6); 

• The equipment was sent without standard test solutions for pH (so this was not analysed); 
• The standard solutions for testing calcium and magnesium were also not delivered and 

therefore the results from these two tests must be treated with caution; 
• The reagents for chloride were not delivered, and so this important parameter was not 

analysed; 
• The lab is not set up to deal with the dangerous hydrogen cynanide gas that is emitted while 

testing for ammonia; 
• The lab cannot store large numbers of samples in cold conditions and so samples had to be 

collected in batches of three and delivered to the lab at intervals; 
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• The equipment can only analyse one sample at a time and this becomes very time 
consuming when there are a lot of samples.  Additional cells for the Spectrophotometer can 
be purchased to improve efficiency. 

 
None of these problems is insurmountable and the judicious purchase of additional pieces of 
equipment, together with greater experience in operating the equipment, will largely solve most 
issues.  In light of the issues and constraints listed above, it was instructive to check the validity of 
the results by checking for consistency between a) the February and November results; and b) 
checking consistency within the November results. 
 
In summary (a detailed analysis has been sent to the lab), the following observations can be made: 
The November results for potassium, sodium, sulphate, conductivity, and copper were generally 
slightly lower than the February findings, which could be caused by numerous factors such as natural 
variability, greater dilution after winter runoff or differences in laboratory equipment.  All of these 
results were within the same order of magnitude which is reassuring.  However, the aluminium and 
iron results were somewhat variable – some higher than the February samples and some lower, 
while the manganese samples were, with very few exceptions, an order of magnitude higher than in 
February.  Nitrate and orthophosphate were also very slightly higher than in February, which may be 
a reflection of increased runoff from pasture areas.  With more sampling (and the additional 
chemicals noted above) we will be able to better assess the natural variability in water quality, as 
well a seasonal variations. 
 
With the exception of the high values for iron and manganese, no other major discrepancies were 
noted within the 33 analytical results received.  Chapter 4 provides a detailed interpretation of the 
November results in terms of:  quality, compliance with legal standards, health and aesthetic effects, 
pollution potential, and suitability for agricultural use.  The water quality reference standards and 
guidelines are described below. 
 
3.5.1 Compliance with drinking water standards and guidelines 
Schedule III of the St Helena Environmental Protection Ordinance, 2016 lists the standards that need 
to be complied with for water supplied to consumers.  This list (included in Table 1 above) is based 
on the EU Drinking Water Directive (98/83/EC), which has been revised based on the latest World 
Health Organisation (WHO) Guideline Values (2017).  However there are no EPO, EU or WHO 
guideline limits for some parameters of concern on St Helena Island and therefore the South African 
drinking water quality standards set out in SANS 241:2015 have also been used for comparative 
purposes (Table 3 below). 
 
Table 3: Drinking water quality standards and guidelines 

 Parameter (in mg/l except 
where shown) 

EPO/ WHO/ EU 
drinking water 

standard SANS 241:2015 

South African TWQR (no 
adverse aesthetic or health 

effects) 
Potassium 

  
0-50 

Sodium 200 200 0-100 
Calcium 

  
0-32 

Magnesium 
  

0-30 
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 Parameter (in mg/l except 
where shown) 

EPO/ WHO/ EU 
drinking water 

standard SANS 241:2015 

South African TWQR (no 
adverse aesthetic or health 

effects) 
Ammonia 

 
1.5 0-1 

Sulphate 
 

500 0-200 
Chloride 250 300 0-100 
Alkalinity 

   Nitrate  
 

11 0-6 
Orthophosphate 

   Conductivity (mS/m) 250 170 0-70 
pH (units) 

 
5-9.7 

 Aluminium 0.2 0.3 0-0.15 
Boron 1 2.4 

 Copper 2 2 0-1 
Iron  0.2 0.3 0-0.1 
Lead (µg/l) 10 10 0-10 
Manganese 0.05 0.1 0-0.05 
Zinc 5 5 0-3 

 
3.5.2 Health and aesthetic effects 
The South African Water Quality Guidelines for Domestic Use (DWAF, 1996) were also used to 
interpret the health and aesthetic effects of the water used to supply consumers on St Helena Island 
(see Table 3).  These Guidelines were based on the WHO Guidelines for Drinking Water Quality (1984 
and 1993), as well as guidelines from Australia, Canada and USA.  The most recent WHO Guidelines 
(2017) were also consulted to ensure that the latest standards for health and aesthetic effects were 
applied.  
 
Domestic water users can experience a range of impacts as a result of changes in water quality.  
These may be categorised as follows: 

• Health impacts (short-, and long-term); 
• Aesthetic impacts, which can include: 

o Changes in water taste, colour and odour; 
o Staining of laundry or domestic appliances; 

• Economic impacts such as: 
o Increased cost of treatment; 
o Increased cost of water distribution due to scaling, corrosion, sediment deposition, 

etc.; 
o Scaling or corrosion of household pipes, fittings and appliances (DWAF, 1996). 

 
The DWAF Guidelines provide a Target Water Quality Range (TWQR), starting with a range of values 
where no health or aesthetic effects are observed, through a graduated scale of impacts to a 
concentration range where severe effects may be experienced (Table 4).  There is thus no single 
point where water changes from being acceptable to not acceptable – it is a continuum and needs 
to be interpreted as such.  It should be noted that an aesthetic effect may be observed for some 
parameters e.g. iron and manganese, at concentrations far lower than an adverse health effect may 
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be experienced, as can be seen in Table 4.  In order to facilitate the interpretation of the results in 
terms of the fitness for domestic use, the following colour codes have been used in Table 4: 
 

No shading: water is within the guideline limits 
Green: water will have slight aesthetic effects (taste, colour), but no adverse health effects; 
Yellow: water will have moderate aesthetic effects, but no significant health effects; 
Orange: water will have severe aesthetic effects and minor to moderate health effects; 
Red: water will have very severe aesthetic effects and moderate to significant health effects. 

 
Table 4:  Range of fitness classes for domestic use 
Parameter (all as 
mg/l except where 
indicated) 

Within 
guideline 

limits for no 
adverse 
effects 

Slight 
aesthetic 

effects; no 
adverse 

health effects 

Moderate 
aesthetic 

effects; no 
significant 

health effects 

Severe 
aesthetic 

effects; minor 
to moderate 

health effects 

Very severe 
aesthetic 
effects; 

moderate to 
significant 

health effects 
Sodium (Na) <100 100 - 400 400 - 600 600 - 1,000 >1,000 
Ammonia (NH4) <1 1 - 2 2 - 10 >10  
Sulphate (SO4) <200 200 - 400 400 - 600 600 – 1,000 >1,000 
Chloride (Cl) <100 100 - 200 200 - 600 600 – 1,200 >1,200 
Nitrate (NO3) <6 - - 6 - 20 >20 
Conductivity (eC) 
as mS/m 

<70 70 – 150 150 - 300 300 - 450 >450 

pH units 6 - 9 - - 4 – 6 
9 - 11 

<4 
>11 

Aluminium (Al) <0.15 0.15 – 0.5 >0.5 (in 
presence of Fe 

and Mn) 

>1  

Copper (Cu) <1 1 - 3 3 - 30 30 - 200 >200 
Iron (Fe) <0.1 0.1 – 0.3 0.3 – 1.0 1 - 10 >10 
Lead (Pb) as ppb <10 - - 10 - 100 >100 
Manganese (Mn) <0.05 0.05 – 1.0 1 - 5 5 - 14 >14 
Zinc  (Zn) <3 3 - 5 5 - 10 10 - 50 >50 
 
3.5.3 Corrosion potential 
There are various measures of corrosion including the Langelier Saturation Index (LSI) and the Ryznar 
Index.  The LSI is calculated based on pH, conductivity or total dissolved solids, calcium and 
bicarbonate concentrations and water temperature.  Unfortunately, the laboratory equipment at 
the Hospital is not yet set up sufficiently to measure all these parameters (see Table 2 and s. 3.5).  
However, we know from the summer baseline, as well as from long-term Basil Read sampling, that 
the water on the Island is under-saturated with calcium carbonate, which combined with high levels 
of sodium and chloride, makes the water highly corrosive (see Phase 1 report for Connect dated 
April 2018). 
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3.5.4 Pollution indicators 
The key chemical indicators of pollution from septic tanks, sewage treatment works, fertilised land, 
animal feedlots and stock concentrations are ammonia, nitrate, and orthophosphate, while the 
microbiological indicators include E. coli, total coliforms, Enterococci and total plate count.  The 
samples taken as part of this project were only analysed for chemical determinants, because the 
laboratory at the Jamestown Hospital undertakes routine microbiological analysis of all treated 
water on the Island.  Indicators of agri-chemical pollution from fertilisers, plant supplements and 
pesticides include: nitrogen, phosphate, potassium, ammonia, sulphate and trace metals. 
 
3.5.5 Agricultural use 
Some of the water supplied by Connect is used for irrigation of crops and livestock watering.  The 
quality of the water used in agriculture is important in determining its effect on crop production, 
animal health and performance, as well as the effects on the health of consumers of crop and animal 
products.  Volume 4 of the SA Water Quality Guidelines series (DWAF, 1993) provides target water 
quality ranges for both irrigation use and livestock drinking and these have been used in this report.  
The elements of concern used in this report for irrigation and livestock and the applicable target 
water quality ranges are shown in Tables 5 and 6 below. 
 
Table 5: Water quality guidelines for irrigation 
Parameter (in mg/l except 
where shown) 

Class I Class II Class III Class IV 

Conductivity (mS/m) 
(salinity) 

0-40 40-90 90-270 270-540 

Boron as B  0-0.2 0.2-0.9 0.9-1.5 1.5-3.0 
Chloride as Cl  0-105 105-140 140-350 >350 
Sodium as Na  0-70 70-115 116-163 163-210 
Aluminium as Al 0-5.0 0-5.0 5.0-10.0 10.0-20.0 
Copper as Cu  0-0.2 0-0.2 0.2-2.5 2.5-5.0 
Iron as Fe  0-5.0 0.5.0 5.0-10.0 10.0-20.0 
Manganese as Mn  0-0.2 0-0.2 0.2-5.0 5.0-10.0 
Zinc as Zn  0-1.0 0-1.0 1.0-2.5 2.5-5.0 

- Class I water is suitable for all crops without any loss of productivity. 
- Class II water may cause a small reduction (5%) in productivity of sensitive crops. 
- Class III water may cause a 10% reduction in productivity of sensitive crops and some spotting or leaf 

discolouration. To avoid this, drip irrigation is recommended instead of foliar sprays.  Some leaching of 
the soil with fresh water may be required to prevent a build-up of salts in the soil. 

- Class IV water may cause a 20% reduction of yield even in moderately tolerant crops.  Foliar damage may 
be more pronounced if aerial sprays are used, so drip irrigation is recommended.  Periodic leaching of the 
soil with fresh water will be required to prevent a build-up of salts and toxins in the soil. 

The crops which could occur on the Island which tend to be sensitive to chloride and sodium 
(salinity) in irrigation water are: 
 

Sensitive:      carrots, almonds, apricots, citrus and plums; 
Moderately sensitive/tolerant: beans, onions, broccoli, cabbages, cauliflowers, peppers, 

potatoes, tomatoes, peas, lettuce, squash, corn, cucumber, 
celery; 

Tolerant:      beets, asparagus, kale, loquats, spinach. 
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However, actual tolerance levels depend on the cultivars, soil properties, soil chemistry, evaporation 
and other climatic factors, leaching potential and so on. 
 
Table 6: Water quality guidelines for livestock 
Parameter (in mg/l) Target Water Quality Range 
Calcium  0 – 1,000 
Chloride 0 – 1,500 non-ruminants 

0 – 3,000 ruminants 
Copper 0 – 0.5 sheep 

0 – 1.0 pigs and poultry 
0 – 5.0 cattle 

Nitrate 0 – 100 
Nitrite 0 – 10 
Sodium 0 – 2,000 
Sulphate 0 – 1,000 
Aluminium 0 – 5 
Boron 0 – 5 
Iron 0 – 10 
Manganese 0 – 10 
Zinc 0 - 20 
 
4 SAMPLE RESULTS AND INTERPRETATION 
 
Each of the four WTWs on the Island are supplied from one or more sources of water, therefore in 
order to have operational relevance, the sample results are interpreted and discussed by WTW 
catchment area.  The five sources of untreated water and the three potential future water resources 
are discussed under separate headings.  The results are interpreted on the basis of: 
 

• Compliance with EPO, WHO and EU and South African drinking water quality standards and 
guidelines, relating to aesthetic and health issues, i.e. fitness for human consumption; 

• Pollution indicators; and 
• Suitability for agricultural use. 

 
4.1 Red Hill Water Treatment Works 
 
4.1.1 Description of water sources and supply system 
The Red Hill WTW is located on top of a ridge just below High Knoll Fort.  Water from the following 
sources is all piped or pumped via the three Harper’s reservoirs to Scott’s Mill reservoir from where 
it is pumped up to the Red Hill WTW (Figure 1):  
 

Surface water Springs 
• Grape Vine Gut 1 and 2; 
• Harpers 1, 2 and 3. 

 
 

• Gent’s Bath; 
• Callie’s spring; 
• Fishpond spring; 
• Oakbank; 
• Osborne’s. 
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Water can also be pumped to the Red Hill WTW from the Jamestown WTW via Scott’s Mill reservoir.  
For the November monitoring, samples were collected at each of these points as well as from each 
of the Harper’s reservoirs and the sample tap at the Red Hill WTW (RH23).  The Red Hill WTW 
supplies water to the communities of Half Tree Hollow, Cow Path, Red Hill, New Ground, St Pauls 
and Francis Plain. 
 
Land use in the catchment varies from flax-covered slopes, open pasture land, pine and eucalyptus 
plantations, dense forest near Plantation House, roads and scattered settlements (Plates 1 and 2).  
Some open and tunnel horticultural production takes place in the valley near the Harper’s reservoirs 
and Scott’s Mill reservoir. 
 

 
 

Plate 1:  Typical landscape in the upper catchment near 
Oakbank, Osborne’s Spring and Gent’s Bath 

Plate 2: Dense forest near Plantation House 
where Callies Spring, Fish Pond and Lady’s 
Bath are located 

 
4.1.2 Water chemistry and fitness for human consumption 
The water supplying the Red Hill WTW is a sodium chloride dominant water, with very low 
concentrations of the other cations (potassium, magnesium, calcium) and anions (e.g. sulphate, 
nitrate) (Table 7).  The electrical conductivity is low and aluminium and copper are both present in 
extremely low concentrations (well below the guideline limits for drinking water).  The results from 
November for the treated water from the Red Hill WTW are very similar to those obtained in 
February (Figure 2).  The slightly lower concentrations of some parameters could be due to greater 
dilution following the winter rainy season or small discrepancies in the analytical equipment (as 
described in s. 3.5). 
 
The main concerns relate to the iron and manganese concentrations in almost all the samples, which 
are over the EPO/WHO/EU and SA water quality standards for ‘no aesthetic effects’ (green and 
yellow shading in Table 7).  The iron concentrations in the Gent’s Bath (GB28) and Harpers 1(H30) 
samples are such that this water has moderate to severe aesthetic effects and minor to moderate 
adverse health impacts (orange shading in Table 7), but as this water is not drunk in isolation and the 
treated water concentrations of iron are well within the heath guideline limits, there is little cause 
for concern. 
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Table 7: Red Hill WTW water quality results  
In mg/l 
unless 
stated Red Hill WTW 

  
GV1 

Feb18 
GV1 

Nov18 
GV2 

Feb18 
GV2 

Nov18 
LB12 

Feb18 
LB12 

Nov18 
FP24 

Nov18 
CS25 

Nov18 
OS27 

Nov18 
GB28 

Nov18 
OB26 
Nov18 

Harpers 
1 H30 
Nov18 

Harpers 
3 H31 
Nov18 

Harpers 
2 H14 
Feb18 

Harpers 
2 H14 
Nov18 

Scott's 
Mill 
SM32 
Nov18 

RH23 
Feb18 

RH23 
Nov18 

Potassium 0.9 0.5 1.2 0.7 4.4 5.3 3.9 3.8 0.7 1 1.5 1.1 1.3 1.5 1.3 1.4 1.4 1.4 

Sodium 29 22.1 19 15.6 61 55.6 38.9 44.7 23.2 18.2 20.5 23.1 25.9 29 27.1 26.4 36 33.4 

Magnesium 5 3.56 4 5.13 5.2 3.43 3.68 3.09 3.31 2.83 2.81 2.4 3.33 4.1 3.25 2.85 4.6 2.38 

Calcium 3.8 3.25 3.3 2.81 2.8 3.44 4.07 4.16 2.96 0.93 0.27 <0.05 4.62 3.6 <0.05 <0.05 3.8 0.09 

Sulphate 2.3 2 4.6 4 15 12 13 10 8 5 6 2 8 13 8 7 12 8 

Nitrate  <0.1 0.2 <0.1 0.4 3.4 1.6 1.6 2 0.3 0.9 0.6 0.2 0.4 <0.1 0.1 0.4 <0.1 0.3 

Phosphate <0.05 0.036 <0.05 0.11 0.05 0.14 0.5 0.14 0.42 0.36 0.09 0.14 0.49 <0.05 0.14 0.39 <0.05 0.34 
Conductivity 
(mS/m) 20 18.33 15 13.02 37 33.91 24.7 27.5 17.49 14.61 14.27 20.11 18.61 20 19.19 19.1 23 22.4 

pH (units) 7.5  ND 7.4 ND  6.6 ND  ND  ND  ND  ND  ND  ND  ND  7 ND  ND  7.4 ND  

Aluminium 0.02 0.002 0.04 0.016 <0.01 0.095 0.002 0.008 0.021 0.019 0.008 0.029 0.015 0.09 0.02 0.005 0.02 0.006 

Copper <0.01 0 <0.01 0 <0.01 0.01 0.01 0.04 0.04 0.05 0.01 0.05 0.01 <0.01 0.02 <0.04 <0.01 0 

Iron  0.38 0.324 0.17 0.155 <0.01 0.249 0.069 0.108 0.766 1.041 0.071 3.48 0.82 0.9 0.831 0.816 0.05 0.505 

Manganese <0.01 1.1 <0.01 0.3 0.01 0.4 0.8 0.1 0.5 1.1 0.4 2.1 0.9 0.09 1.1 0.6 <0.01 0.5 
ND = not determined 
Please refer to Table 4 for interpretation of colour coding. 
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For both iron and manganese there is a puzzling trend where the average metal content of the 
incoming sources is considerably lower than the average concentrations in the three Harper’s 
reservoirs.  The iron and manganese concentrations in Harper’s 1 reservoir are particularly high 
(Table 7 and Figure 3).  The cause of this is unknown, but this reservoir was recently re-lined.   
 

 
Figure 2: Red Hill WTW water quality: comparison of February and November 2018 results 

 
Both iron and manganese occur naturally in the environment and the typical concentration of 
dissolved iron in unpolluted surface water is in the range of 0.001 to 0.5 mg/l, while for manganese, 
it can be present up to 0.13 mg/l (DWAF, 1996).  Both minerals are present on the Island and it is not 
thought that these levels have been caused by anthropogenic pollution.  However, as the results are 
consistently higher than the samples analysed by the CSIR in February, these results must be treated 
with caution as described in s. 3.5 (Figure 3).   
 

 
Figure 3:  Iron and manganese in Red Hill water sources and supply 
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In the February sampling episode, the presence of lead in the Lady’s Bath water at a concentration 
double the WHO/EU and SA limit of 10 µg/l (Table 3) was cause for concern.  It was postulated that 
this high concentration could be caused by old lead piping at the spring.  This was investigated and 
no evidence of lead piping could be found.  A new theory is that given the location of this spring 
immediately downstream of St Paul’s Cathedral graveyard, and the fact that some of the older 
coffins were lined with lead, this could be the cause of lead in the water.  A sample taken in August 
2018 and analysed at the CSIR laboratories in Stellenbosch showed a lower lead value of 6 µg/l, 
which is within the EU and SA drinking water limit.  Notwithstanding the lower concentration, the 
public can be assured that Connect is no longer obtaining water from this source.   
 
4.1.3 Indicators of pollution 
None of the water sources currently supplying the Red Hill WTW showed any signs of anthropogenic 
or agricultural pollution (Table 7). 
 
4.1.4 Fitness for agricultural use 
The water supplying, and being supplied by the Red Hill WTW poses no danger for livestock 
watering, but copper and manganese may be toxic to sensitive plants over the long term, especially 
if soils are acidic. 
 
4.2 Hutt’s Gate Water Treatment Works 
 
4.2.1 Description of water sources and supply system 
The Hutt’s Gate WTW is located in the centre of the Island in the settlement of Hutt’s Gate.  It is 
currently supplied by a network of surface water sources, springs and one borehole.  Water is also 
often pumped from the Grape Vine Gut reservoir (samples GV1 and GV2, see section 4.1 above).  As 
part of Connect’s drought mitigation strategy, a transfer system has been installed from two 
boreholes in Fisher’s Valley and infrastructure is also in place to obtain water from Shark’s Valley and 
Borehole 5 in Dry Gut if required (see s. 4.6).  Water from the latter two sources is pumped up to the 
Fisher’s Valley pump station balancing tank, and thence to the Hutt’s Gate WTW (Figure 1). 
 

Surface water Springs Groundwater 
• Upper and Lower 

Legg’s Gut; 
• Fig Tree Gut; 
• Grape Vine Gut (when 

needed); 
• Shark’s Valley (when 

needed (s. 4.6)). 

• Upper Wells; 
• Lower (Bottom) Wells; 
• Jimmy Lots (in future). 

• Willowbank; 
• Fisher’s Valley (when 

needed (s. 4.6)); 
• Borehole 5 (when 

needed (s. 4.6)). 

 
The regular (non-drought) sources of water are all located in the upper tributaries of the Shark’s 
Valley catchment draining the north-eastern slopes of Diana’s Peak (Figure 1).  The catchment area 
above the Hutt’s Gate WTW is characterised by flax, while the area around the WTW is mainly 
pasture land, with some exotic forestry plantations and dense forest in the valley.  Water from the 
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Hutt’s Gate WTW supplies the following communities: Alarm Forest, Hutt’s Gate, Longwood, Bottom 
Woods and Deadwood. 
 
4.2.2 Water chemistry and fitness for human consumption 
The water from Legg’s Gut (LG4), Upper and Lower (Bottom) Wells (UW5, BW3) is chemically the 
same with respect to cations, anions and dissolved metals, while the Willowbank borehole water 
(WB6) has significantly higher levels of sodium chloride salts and lower iron, as might be expected in 
a groundwater sample (Table 8).   
 
The November results from the treated water from Hutt’s Gate are consistently lower for all 
parameters except copper, iron and manganese (Figure 4).  This could be explained by more dilution 
following the winter rainy season, which could also liberate more naturally occurring minerals into 
the water.  Alternatively it could be a function of the different equipment (see s. 3.5).  Ongoing 
sampling will help to determine the extent of seasonal variations. 
 
Table 8:  Hutt’s Gate WTW water quality results  

In mg/l unless 
stated Hutt's Gate WTW  

  
BW3 

Feb18 
BW3 

Nov18 
LG4 

Feb18 
LG4 

Nov18 
UW5 

Feb18 
UW5 

Nov18 
WB6 

Feb18 
WB6 

Nov18 
HG22 
Feb18 

HG22 
Nov18 

Potassium 1.1 1.3 1.6 2.2 1.2 1.3 1.8 1.5 1.6 1.1 

Sodium 24 24.2 24 23.7 22 22 42 38.1 45 31.1 

Magnesium 4.1 14.46 3.7 12.11 4.1 12.67 9.8 2.58 7.7 3.29 

Calcium 3.5 5.61 4.8 6.85 4.1 6.03 11 NR 8.3 NR 

Sulphate 4.7 3 5.5 4 2.6 2 12 8 9.2 6 

Nitrate  <0.1 0.4 <0.1 0.4 <0.1 0.4 0.4 0.7 0.1 0.4 
Ortho-
phosphate <0.05 0.27 <0.05 0.1 0.06 0.26 0.12 0.43 0.05 0.45 
Conductivity 
(mS/m) 19 17.21 18 15.91 18 15.08 34 32.7 32 23.9 

pH (units) 6.9 ND 7.3 ND 7.3 ND 7.4 ND 7.7 ND 

Aluminium 0.06 0.026 0.02 0.011 0.02 0.023 <0.01 0.018 0.03 0.008 

Copper <0.01 0.02 <0.01 0.13 <0.01 0.03 <0.01 0 <0.01 0 

Iron  0.46 1.97 0.22 0.316 0.63 1.007 0.04 0.018 0.12 0.019 

Manganese 0.02 0.38 <0.01 0.5 0.02 0.4 0.03 1.3 <0.01 0.7 
NR = no result; not determined 
Please refer to Table 4 for an interpretation of the colour coding. 
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Figure 4:  Hutt’s Gate WTW water quality: comparison between February and 

November results 
 
All the surface water/spring sources show elevated concentrations of iron and manganese, which 
will have varying impacts on aesthetics from very slight (green and yellow shading) to very severe 
(orange shading in Table 8).  The water from Bottom Wells (BW3) and Upper Wells (UW5) has iron 
concentrations which could have a slight adverse impact on health (orange shading).  However, the 
iron concentrations seem to be addressed in the WTW (HG22), and the treated water is fit for 
human consumption. 
 
4.2.3 Indicators of pollution 
None of the samples supplying the Hutt’s Gate WTW showed any signs of anthropogenic or 
agricultural pollution (Table 8). 
 
4.2.4 Fitness for agricultural use 
The water from all the sources described above can be used for irrigation and livestock use without 
any adverse effects, but care must be taken with regard to the irrigation of plants that may be 
sensitive to manganese (refer to Table 5). 
 
4.3 Levelwood Water Treatment Works 
 
4.3.1 Description of water sources and supply system 
The Levelwood WTW is currently only supplied with water being gravity fed from Deep Valley to a 
reservoir at the WTW (Figure 1), but it is possible that water from the Jimmy Lot’s spring could be 
pumped to the Levelwood WTW in future.  The Levelwood WTW is situated in the south-east of the 
Island on a ridge between Deep Valley and Pleasant Valley (Figure 1).  Deep Valley has its origins high 
up on the south-east flank of Diana’s Peak and the vegetation in the upper catchment is dominated 
by flax.  The middle section of the valley around the WTW is largely covered with exotic plantations. 
 
Treated water from the Levelwood WTW supplies the communities of Silver Hill, Levelwood and 
Sandy Bay. 
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4.3.2 Water chemistry and fitness for human consumption 
The results from February and November are very similar for the Levelwood reservoir (LW8) and the 
treated water from the Levelwood WTW (LW20) (Figure 5 and Table 9). 
 

 
Figure 5: Levelwood WTW water quality: comparison of February and November results 

 
Iron concentrations in the incoming water are slightly above the WHO/EU limit, but lower than the 
SA limit of 0.3 mg/l (Table 9).  The treated water could have minor taste impacts (bitter), but no 
adverse health effects.  The manganese values are much higher than in February which could be a 
result of the different analytical equipment being used or more manganese was liberated from the 
ground during the rainy season.  This will need to be monitored closely. 
 
Table 9:  Levelwood WTW water quality results  

In mg/l unless stated Levelwood WTW 

  
LW8 

Feb18 
LW8 

Nov18 
LW20 
Feb18 

LW20 
Nov18 

Potassium 2 1.6 1.8 1.5 
Sodium 42 35.8 26 25.8 
Magnesium 6.5 2.94 4.9 15.82 
Calcium 8 <0.05 6.4 2.16 
Sulphate 9.9 5 8.1 6 
Nitrate  <0.1 0.6 <0.1 0.6 
Orthophosphate 0.1 0.5 0.1 0.45 
Conductivity (mS/m) 26 25.3 21 19.58 
pH (units) 7.4  ND 7.5  ND 
Aluminium 0.05 0.029 0.07 0.04 
Copper <0.01 0.02 <0.01 0.45 
Iron  0.24 0.232 0.15 0.136 
Manganese <0.01 1 <0.01 0.4 

ND = not determined 
Please refer to Table 4 for an interpretation of the colour coding. 
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4.3.3 Indicators of pollution 
The water from Deep Valley which supplies the Levelwood WTW does not show any signs of 
anthropogenic or agricultural pollution (Table 9). 
 
4.3.4 Fitness for agricultural use 
The water supplied by the Levelwood WTW is suitable for livestock watering, but the copper 
concentration in the treated supply may be toxic to sensitive crops and would have an irrigation 
quality class of III (refer to Table 5).  It is not apparent where this high reading comes from as the 
copper concentration in the incoming water is an order of magnitude lower at 0.02 mg/l compared 
to 0.45 mg/l in the treated water sample (Table 9).  This needs to be monitored closely. 
 
4.4 Jamestown Water Treatment Works 
 
4.4.1 Description of water sources and supply system 
The Jamestown WTW (also known as Chubb’s Spring) is supplied from three springs in the valley 
upstream of the plant: Black Bridge (BB15), Tom Peters (TP17) and Hambes’s spring (HS29) (Figure 
1).  Drummond’s Point (DP16), located in the same valley is a composite source comprising surface 
flow and an underground spring.  The Jamestown WTW can also receive water via gravity feed from 
the Scott’s Mill reservoir below the Red Hill WTW. 
 
The catchment above the springs is severely disturbed with residential areas, roads, the Prince 
Andrew School and playing fields, Harper’s reservoirs and associated water supply infrastructure, 
intensive agriculture (open and in tunnels), dense forest, rough scrubby vegetation and bare 
mountain slopes.  The Jamestown WTW is located on the edge of The Briars residential area and it 
supplies this suburb, as well as Jamestown and Rupert’s Valley. 
 
4.4.2 Water chemistry fitness for human consumption 
The water from the Black Bridge (BB15), Tom Peters (TP17) and Hambes’s springs is chemically 
similar in terms of the major cations and anions (Table 10), but Black Bridge has a high iron 
concentration (1.056 mg/l) which exceeds the EPO/WHO/EU limit of 0.2 mg/l.  This in turn seems to 
impact the iron concentration in the treated water from the WTW, which at 0.47 mg/l is higher than 
the other waters supplying this plant (but is still well within the limits for ‘no adverse health effects’).   
 
Both the Black Bridge and Hambes’s samples have slightly elevated manganese (0.4 mg/l), which 
also impacts on the treated water quality, which at 0.5 mg/l is higher than the incoming water, and 
will impart a slight impact on the aesthetic quality of the water (taste and staining).  Both the iron 
and manganese values in the treated water could be discrepancies caused by the lack of sample 
preservation with nitric acid, or there is a problem with dosing to remove these metals in the WTW. 
 
The water from the Drummond Point spring (DP16) is somewhat different and reflects a different 
geochemical provenance with elevated sodium chloride salts, and thus a slightly higher electrical 
conductivity (Table 10).  None of these values are over the prescribed limits,  but water from this 
source does impact on the overall quality of the treated water from the Jamestown WTW (Table 10). 
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Table 10:  Jamestown WTW water quality results  
In mg/l unless 
stated Jamestown WTW (Chubb's)   

  
BB15 
Feb18 

BB15 
Nov18 

DP16 
Feb18 

DP16 
Nov18 

TP17 
Feb18 

TP17 
Nov18 

HS29 
Nov18 

JT21 
Feb18 

JT21 
Nov18 

Potassium 2.6 2.2 3 3.9 2.4 2.9 2.2 2.5 2.9 

Sodium 83 62.4 111 99.2 92 72.8 55.6 92 74.7 

Magnesium  11 3.79 19 2.89 16 2.55 2.39 14 1.64 

Calcium 8.8 2.69 14 2.01 17 3.02 NR 11 <0.05 

Sulphate 25 23 48 47 33 25 20 30 27 

Nitrate  <0.1 0.3 0.6 3.5 0.6 0.9 0.8 0.3 0.8 

Orthophosphate 0.18 0.7 0.13 0.55 0.15 0.82 0.5 0.14 0.72 
Conductivity 
(mS/m) 50 41.2 74 72.9 52 48.9 42.5 58 55 

pH (units) 8 ND 7.8 ND 7.8 ND ND 7.9 ND 

Aluminium 0.18 0.013 <0.01 0.011 0.03 0 0.005 0.08 0.007 

Copper <0.01 0.03 <0.01 0.01 <0.01 0 0.01 <0.01 0.01 

Iron  0.61 1.056 <0.01 0.176 <0.01 0.099 0.036 0.16 0.47 

Manganese <0.01 0.4 <0.01 0 <0.01 0 0.4 <0.01 0.5 
NR = no result; ND = not determined 
Please refer to Table 4 for an interpretation of the colour coding. 

 
All the results are lower than those obtained in February (Figure 6), which could reflect seasonal 
differences, natural variability or the use of different analytical equipment.  Further monitoring will 
provide more insight. 
 

 
Figure 6:  Jamestown WTW water quality: comparison of February and November results 

 
4.4.3 Indicators of pollution 
The water from the Jamestown WTW does not show any signs of anthropogenic or agricultural 
pollution (Table 10). 
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4.4.4 Fitness for agricultural use 
The sources to, and water supplied from the Jamestown WTW may be categorised as Class II water 
for irrigation, in terms of salinity, chloride and sodium, and as Class III water with respect to 
manganese (refer to Table 5).  A small reduction in yield can be expected in salt-sensitive crops or 
crops affected by elevated manganese concentrations.  It is therefore recommended that farmers 
use a low frequency drip or flood irrigation system and avoid foliar sprays.  The water is suitable for 
livestock. 
 
4.5 Untreated water supplies 
 
Five of the untreated supply water sources from Jimmy Lots, Rockwater, Green Hill, Cason’s Gate 
(Frenches Gut boreholes) and Iron Pot borehole were sampled in February and again in November.  
Each of these is described below. 
 
4.5.1 Jimmy Lots  
Water is fed by gravity from the Jimmy Lots spring in Warren’s Gut to a tank next to the road near 
Woody Ridge (Figure 1).  Warren’s Gut flows off one of the east-facing slopes of Diana’s Peak and 
the catchment is mostly under flax.  The water is used for irrigation in Longwood and on Tobacco 
Plain, however, there are plans to pump water from the Jimmy Lots spring to either the Hutt’s Gate 
or Levelwood WTWs in future. 
 
The water is good quality, with no sign of any anthropogenic pollution, except for a high iron content 
(0.337 mg/l), which exceeds the guideline limits for aesthetics on the grounds that it will impart a 
slightly metallic taste to the water and could cause problems with plumbing (Table 11).  However, 
there would be no adverse health effects at this concentration.   
 
The February and November results show some variability as shown in Figure 7 below, particularly 
with regards to calcium and magnesium, which may be attributed to laboratory issues (see s. 3.5). 
 
The water is suitable for irrigation with low concentrations of the main salts: sodium and chloride.  
Iron, at the levels present, is not toxic to plants.  There does not appear to be any indication of 
pollution from agri-chemicals or livestock. 
 

 
Figure 7:  Comparison of February and November water samples from Jimmy Lots 
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Table 11: Water quality of untreated supplies  

In mg/l unless 
stated Untreated water   

  
JL7 

Feb18 
JL7 

Nov18 
RW9 

Feb18 
RW9 

Nov18 
GH10 
Feb18 

GH10 
Nov18 

CG11 
Feb18 

CG11 
Nov18 

IP13 
Feb18 

IP13 
Nov18 

Potassium 1.8 1.8 1.5 1.3 2.1 1.5 2.5 2.7 2.8 3.2 

Sodium 25 21.7 33 25.7 32 29.4 51 50 40 35 

Magnesium 5.6 15.62 6.5 3.67 3.7 13.74 7.1 3.72 5.3 3.61 

Calcium 6.5 3.11 9.3 2.84 3.2 5.45 8.1 1.34 5.7 4.52 

Sulphate 5.1 5 10 8 11 7 15 11 15 9 

Nitrate  <0.1 0.5 <0.1 0.3 <0.1 0.4 0.4 1 1.4 4.9 

Orthophosphate 0.07 0.41 0.13 0.65 0.1 0.46 0.08 0.49 0.08 0.32 
Conductivity 
(mS/m) 20 18.17 26 23.9 22 18.39 36 25.91 28 25.4 

pH (units) 7.6  ND 7.9 ND  6.9 ND  7.4  ND 7  ND 

Aluminium 0.03 0.026 0.02 0.009 0.07 0.065 <0.01 0.067 <0.01 0.138 

Copper <0.01 0.01 <0.01 0.01 <0.01 0.19 <0.01 0.04 <0.01 0.01 

Iron  0.8 0.337 0.04 0.304 0.07 0.742 <0.01 0.063 <0.01 0.025 

Manganese <0.01 0.1 <0.01 1.1 <0.01 0.7 <0.01 0.6 0.17 0.6 
ND = not determined 
Please refer to Table 4 for an interpretation of the colour coding. 

 
4.5.2 Rockwater  
The Rockwater spring is found in one of the small lower tributaries of Mount Pleasant (Figure 1).  
The catchment valley is densely vegetated and the upper parts are covered in flax with little to no 
agriculture.  Raw water from this source supplies the western parts of Sandy Bay, where it is used for 
irrigation and domestic use. 
 
The quality of water from this source is generally good and is compliant with the drinking water 
guidelines, except for the elevated iron and manganese values which will pose slight (iron) to 
moderate (manganese) adverse aesthetic effects (Table 11).  No signs of agricultural pollution are 
evident and the water is suitable for livestock watering.  The elevated manganese value renders the 
water as Class III for irrigation and some crops may be sensitive to this metal. 
 
With the exception of calcium, the results from the two monitoring episodes are similar, albeit with 
the November results being mostly slightly lower than in February (with the exception of iron and 
manganese, which are higher (Figure 8 and Table 11)).  As mentioned in previous sections this could 
be due to seasonal differences, natural variability or the use of different lab equipment and 
analytical techniques. 
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Figure 8: Comparison of February and November water samples from Rockwater 

 
4.5.3 Green Hill  
Water is piped via gravity from Wash’s Gut to a holding tank at Green Hill, where sample GH10 was 
collected.  Wash’s Gut forms one of the upper tributaries of Powell’s Valley draining the southern 
slopes of Diana’s Peak (Figure 1).  The catchment area is mostly covered with flax, but there is some 
pasture land as well. Water from this source supplies the Green Hill area. 
 
Apart from rather high iron and manganese concentrations, the water quality is good and complies 
with the drinking water standards for health. However, iron (0.742 mg/l) and manganese(0.7 mg/l) 
will, if accurate, both cause adverse aesthetic effects (taste and staining) and could pose some 
problems for sensitive plants if irrigated with this water (Tables 4 and 11).  There is no evidence of 
nutrient pollution and the water is suitable for livestock.   
 

 
Figure 9:  Comparison of February and November water samples from Green Hill 
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There are some discrepancies in the results from February and November especially in relation to 
magnesium, calcium, sulphate, iron and manganese, but as mentioned in s. 3.5, this could be due to 
issues regarding sample preservation and analysis (Figure 9). 
 
4.5.4 Frenches Gut boreholes and Cason’s Gate (CG11) 
Two boreholes have been developed in Frenches Gut at the upper end of Lemon Valley on the west 
side of the Island (Figure 1).  The boreholes are located 100 m apart in pastureland, with one being a 
vertical hole to 30 m; the other is an artesian source accessed via a horizontal hole.  Raw water from 
this source is supplied to the communities of Blue Hill, Head O’Wain, Burnt Rock, Horse Pasture and 
Thompson’s Wood, as well as to the public tap at the Cason’s Gate parking area (where the samples 
were collected). 
 
The quality of water is good and complies with all the drinking water guidelines, but slightly higher 
sodium values suggest that the water is in contact with saline volcanic rocks (Table 11).  The water 
presents no adverse health or aesthetic effects, except for manganese, and is acceptable for 
agriculture, although very salt sensitive plants may be slightly affected (Tables 5 and 11).   
 
The two sets of results are similar, but the November results for calcium, magnesium and sulphate 
are all marginally lower than in February (Figure 10).  This could be caused by seasonal variations, 
normal range or the use of new analytical equipment. 

 
Figure 10:  Comparison of February and November water samples from Cason’s Gate 
(Frenches boreholes) 

 
4.5.5 Iron Pot  
The Iron Pot borehole is located in one of the upper tributaries of Lemon Valley, just below Cason’s 
Gate (Figure 1 and cover photograph).  Water is pumped from this borehole to a holding tank near 
Cason’s (Gold Mine Tank), from where raw water is supplied to High Point, St Paul’s and Blueman’s 
Field.  Land use around the borehole comprises pasture and forestry plantations. 
 
There is a very slight increase in nitrate in this sample which could be indicative of pollution from 
livestock and the presence of cattle and donkeys was noted on the sample sheets (Table 11 and 
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Figure 11).  Manganese levels are also elevated at 0.6 mg/l, which will cause staining and taste 
problems and may be toxic to sensitive plants (Table 5).  The water is fit to use for livestock. 
 

 
Figure 11:  Comparison of February and November water samples from Iron Pot borehole 

 
4.6 Potential future water sources 
 
4.6.1 Description of water sources  
Borehole 5, Shark’s and Fisher’s Valleys have been identified as potential future water supply 
sources.  The results for all of these sources are shown in Table 12 below and discussed in more 
detail in the following sub-sections. 
 
Table 12:  Water quality results for Borehole 5, Shark’s and Fisher’s Valleys  

In mg/l unless stated Potential future sources 

  
SV18 

Feb18 
SV18 

Nov18 
FV19 

Feb18 
FV19 

Nov18 
Ave 2013-

17 BH5 
BH5 

Nov18 

Potassium 4.6 5.5 6.7 10.6 4.9 19.9 

Sodium 166 112 163 126 124 264 

Sulphate 67 47 47 39 35.8 80 

Nitrate  1 0.9 4.9 3.6 3.6 5 

Orthophosphate 0.12 0.42 0.15 0.6 ND 0.12 

Conductivity (mS/m) 132 87.2 136 101.9 106 194.8 

pH (units) 8  ND 7.3 ND  7.8 ND 

Aluminium 0.03 0.038 0.02 0.023 ND 0.009 

Copper <0.01 <0.04 <0.01 0.02 ND 0.02 

Iron  <0.01 1.524 <0.01 0.322 ND 0.084 

Manganese <0.01 0.9 <0.01 0.2 ND 2.5 
ND: not determined 
Please refer to Table 4 for an interpretation of the colour coding. 
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From Table 12 it is clear that there are no indications of any pollution from agri-chemicals or septic 
tanks in terms of nitrate and orthophosphate in spite of some small-scale arable and livestock 
farming in fisher’s Valley (Plates 3 and 4). 
 

  
Plate 3: Example of small-scale agriculture Plate 4: Small-scale farming in Fisher’s Valley 
 
4.6.2 Borehole 5 
Borehole 5 was drilled in Dry Gut by Basil Read in 2012 as part of the programme to find sufficient 
water to use to compact the Dry Gut rockfill for the airport runway extension.  The borehole yields a 
constant supply of good quality water and has thus been retained by Connect to provide water in 
times of drought.  The water in the borehole must emanate from high up on Diana’s Peak and flow 
rapidly towards the borehole because the quality of the water is far superior to any of the other 
boreholes drilled close by in Dry Gut.  However, the quality is susceptible to long contact with the 
underlying geology, showing a marked increase in salinity when pumping stops for a few days or 
slows down.  The water quality thus improves with increased pumping. 
 
Borehole 5 water complies with all the drinking water standards when it is being pumped on a 
regular basis as mentioned above.  If it is allowed to stay in contact with the underlying geology for a 
few days due to reduced pumping and abstraction, it becomes noticeably saltier and unfit to drink.  
The Airport only uses a small amount of water from Borehole 5 for vehicle washing, garden irrigation 
and for fire drills, but pumping rates are now much lower that during the construction phase.  This 
may explain why the sodium and conductivity values from the November sample are much higher 
that any of the previous eight sets of analyses done by BR and now exceed the respective drinking 
water standards for aesthetic considerations (Figure 12 and Table 12).  Manganese is also high at 2.5 
mg/l, which could result in extreme staining, but no adverse health effects will be apparent (Tables 4 
and 12).  More information is required regarding the amount of pumping from this borehole 
immediately prior to the sample being taken, and further monitoring is required. 
 
In its current state, Borehole 5 water is not suitable for irrigation (due to the high salinity and 
manganese (Table 5), but it is acceptable for livestock. 
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Figure 12:  Comparison of February and November water samples from Borehole 5 

 
4.6.3 Shark’s Valley 
The Shark’s Valley water abstraction point is located in a much drier part of the Island than the other 
sources of supply, below Levelwood (Figure 1).  Shark’s Valley has quite a large catchment, draining 
the eastern slopes of Diana’s peak.  The main tributaries include Warren’s Gut, Pleasant Valley and 
Taglate Valley.  Catchment land use and vegetative cover comprises flax on the upper slopes of the 
mountain, with extensive agricultural land (arable and pasture), plantations and alien vegetation on 
the mid-slopes.  Further downstream the valley slopes are largely bare or support sparse scrubby 
plants, while the river valley is choked with wild mango and other trees (Plate 5).  The settlements of 
Woody Ridge, Silver Hill and Levelwood are situated in this catchment. 
 

  
Plate 5: Dense vegetation in Shark’s Valley near the 
sampling point  

Plate 6: View up Fisher’s Valley from the borehole 
and water tanks 

 
The November results are mostly lower than in February (Figure 13).  Sodium is within the drinking 
water standards, but slightly exceeds the range where no adverse aesthetic effects (taste) are 
observed.  Iron (1.524 mg/l) and manganese (0.9 mg/l) are both far higher than in February and 
exceed the drinking water limits due to increased taste and staining problems (Tables 4 and 12). 
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This water is classified as being Class II for irrigation on account of the sodium and conductivity 
values, but Class III in terms of manganese (Table 5). 
 

 
Figure 13:  Comparison of February and November water samples from Shark’s Valley 

 
4.6.4 Fisher’s Valley 
Fisher’s Valley is a large catchment draining the eastern side of the Island, with tributaries rising high 
on the eastern slopes of Diana’s Peak which attracts a considerable amount of rainfall.  The main 
tributary is Beale’s Valley.  The upper catchment, above the Hutt’s Gate WTW is largely composed of 
flax and some plantations.  As one moves away from the higher slopes, agriculture (pasture and 
arable) becomes quite dominant in the valley (Plates 3, 4 and 6), which in turn merges into Crown 
wastes and sparsely vegetated slopes as one moves into much drier areas downstream.  The two 
boreholes in Fisher’s valley lie upstream of Cook’s Bridge, in pasture land upstream of the wetland 
area (Figure 1 and Plate 6). 
 
A pump station and balancing tank are located next to the boreholes in Fisher’s Valley to pump 
water from these boreholes up to the Hutt’s Gate WTW and/or Longwood Reservoirs in times of 
drought.  Direct pipelines have also been laid from the Borehole 5 holding tank (Airport Fire Tank) 
and Shark’s Valley to allow water to be pumped up to the Fisher’s Valley balancing tank during 
drought periods. 
 
With the exception of iron and manganese, the water quality from this source has improved 
compared to February, which could be the result of increased runoff and dilution (Figure 14).  
Sodium and conductivity however still exceed the TWQR for aesthetic impacts, with the water 
having a slightly salty taste (Table 12).  Iron and manganese concentrations will result in slight 
impacts on taste.  On the basis of the elevated sodium and conductivity, this water is classified as 
Class III for irrigation purposes and should not be used as a foliar spray (see Table 5), however it is 
suitable for livestock (Table 6). 
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Figure 14:  Comparison of February and November water samples from Fisher’s Valley 

 
5 QUALITATIVE ASSESSMENT OF POLLUTION RISK 
 
As part of this Phase 2 work, a qualitative risk assessment was conducted to determine the 
likelihood of occurrence and the significance of the consequences of water pollution from various 
sources.  The first step was to identify and map potential sources of water pollution through 
discussions with relevant SHG departments and knowledge of land use on the Island:  
 

• Agri-chemicals (fertilisers, pesticides); 
• Livestock concentrations; 
• Abattoirs; 
• Herbicide applications by the Roads Department and ANRD as part of the invasive plant 

control programme; 
• Deployment of rat poison bait stations by Public Health; 
• Sawmills; 
• Garages and workshops; 
• Hazardous wastes and the landfill; and 
• Sewage treatment and septic tanks. 

 
These are discussed in the following sections. 
 
5.1 Agri-chemicals 
 
5.1.1 Fertilisers 
Farmers use fertilisers, soil conditioners and pesticides as part of their operations.  Excess use of any 
of these, runoff from treated arable land, or direct use in or close to a water source can cause 
various types of pollution which can have adverse consequences for human health, aquatic ecology 
and water quality. 
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Arable farming is mostly concentrated in the following areas of the Island: the Longwood, Bottom 
Woods and Tobacco Plain area; Levelwood; in parts of the Sandy Bay and Fisher’s valleys; the 
Rosemary Plain/Blueman’s Field area; and in and around the Harper’s reservoirs.  Runoff from the 
Tobacco Plain area and within Fisher’s Valley itself could affect water quality in Fisher’s Valley (but 
unlikely due to the small scale (see Plates 3 and 4)) and agricultural activities near Levelwood could 
affect sources in Shark’s Valley (also unlikely).  These two water courses are only used for emergency 
supplies anyway.  The situation around the Harper’s reservoirs is slightly more concerning, where 
there are intensive horticultural operations in open fields and tunnels. However, it should be noted 
that the Harper’s 1 and 3 reservoirs are both located away from the water course and would not be 
affected by runoff from agricultural activities.  The Harper’s 2 reservoir, which lies on the water 
course could be more affected.   
 
Typically fertilisers containing nitrogen, phosphate, potassium, calcium sulphate (gypsum), and trace 
metals e.g. zinc are used.  Analysis of the results shows no increase in any of these chemicals, which 
seems to indicate that no pollution from the application of fertilisers is occurring.  However, this 
water source will continue to be monitored on a quarterly basis. 
 
5.1.2 Pesticides 
Various types of pesticides are used by farmers on the island: 
 

• Herbicides such as RoundUp (glyphosate) and Garlan are used to control weeds and alien 
invasive species; 

• Insecticides are used to control plant pests such as aphids; 
• Fungicides are used to control plant diseases such as blight and powdery mildew. 

 
These are all applied by trained and certified ANRD staff using knapsack spray packs.  Some farmers 
have also been trained in pesticide application, but there is a lot of unregulated private use of 
pesticides on the island.   
 
Treatment for the control of ticks and fleas on livestock is administered orally by the State Vet, 
rather than by dipping or spraying, and no nematicides are used for soil nematodes. 
 
Glyphosate is an organophosphate compound2, containing phosphonate which targets the growing 
foliage of plants.  It is marketed under the name RoundUp and is the most commonly used herbicide 
in the world in both commercial agriculture and at household level.  It is also often used by 
governments to control alien invasive plants and it is registered for use in the EU and USA.   
Glyphosate adsorbs strongly onto soil, where it becomes immobile unless it is washed into water 
courses through erosional processes.  It is not readily broken down by water or sunlight.  Its half-life 
can range from 2 to 197 days depending on soil and climatic conditions.  In the sub-tropical climate 
of St Helena and with the clayey soils, the half-life can be expected to be at the short end of the 
spectrum (a few days), and its mobility limited.  Therefore, unless it is directly sprayed into of 
adjacent to a water course, it is unlikely that this pesticide is present in the water sources used by 
                                                 
2 Note that organophosphate is not the same as orthophosphate.  The former comprises phosphate esters and is used in 
insecticides, herbicides and nerve agents, while the latter is the simplest form of phosphate and occurs naturally in the 
environment and is an essential plant nutrient often used in fertilisers. 
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Connect.  However, it is recommended that buffer zones or ‘no-go’ areas are defined around 
Connect’s water sources to offer additional protection (see Table 13 and s. 5.3).   
 
Garlan is used to control more woody species, including gorse.  Its active ingredient is triclopyr, 
which has been classified by the US Environmental Protection Agency (EPA) as non-carcinogenic.  It 
is also a registered herbicide on the EPA’s database suggesting that it does not cause unreasonable 
adverse effects on the environment.  It degrades quickly in water, but takes longer (30-45 days) to 
degrade in soil where it is broken down by microbial action and sunlight into carbon dioxide, water 
and other non-toxic organic materials.  As it binds strongly onto clay particles in the soil, it does not 
easily infiltrate to groundwater.  ANRD uses Garlan to treat the cut stumps of woody invasives such 
as wild mango – this replaced broad spaying programmes about five years ago. 
 
Cypermethrin is a commonly used synthetic pyrethroid used in both commercial agriculture and in 
the domestic environment for the control of ecto-parasites and other nuisance insects.  Pyrethroids 
are fast-acting neurotoxins which have a rapid lethal effect on insects.  It is easily degraded in soils 
and on plants in the presence of sunlight, water and oxygen.  It is highly toxic to fish, bees and 
aquatic invertebrates and should therefore not be applied close to water courses. 
 
According to ANRD officials, they use Sanyal to control plant fungal diseases such as blight.  Its active 
ingredient is propamocarb hydrochloride, which does not bio-accumulate, but is slightly mobile in 
the soil.  It should not be allowed to enter surface or ground water resources. 
 
5.2 Livestock concentrations and abattoirs 
 
The faeces from livestock can cause microbial contamination in water and increase nitrate, 
phosphate and ammonia concentrations to levels where significant health effects may occur and 
water eutrophication can develop.  However, this usually only occurs where significant numbers of 
animals congregate for long periods e.g. in feedlots, stockpens, kraals, milking parlours, piggeries 
and farm yards.   
 
On St Helena, livestock farming is extensive in nature, with cattle and donkeys grazing in large 
pasture areas.  Small numbers of sheep are kept in pens (Plate 3).  The government and private 
pasturelands were plotted on a map and examined in relation to raw water sources used by 
Connect.  The following sources could be affected by pollution from livestock:  Frenches Gut and Iron 
Pot boreholes, Oakbank, Osborne’s and Gent’s Bath springs, Shark’s and Fisher’s valleys.  A very 
slight increase in nitrate was observed in the Iron Pot water in the November sample, which could 
be cause by congregations of animals near the borehole, or could be natural variation.  All these 
supply sources need to be monitored quarterly. 
 
There are only two piggeries: one in Sandy Bay Valley and one at Farm Buildings.  Neither of these 
would affect any of Connect’s water supplies.  The only abattoir is located at Farm Buildings.  
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5.3 Herbicide applications by the Roads Department 
 
The Roads department uses glyphosate (RoundUp) for the control of herbaceous weeds and Garlan 
for woody species on all the verges of the main roads on the Island.  These two herbicides were 
described in detail in s. 5.1.2 above. 
 
The Roads Department adopts the following protocols for herbicides: 
 

• They do not spray when it is raining or when rain is forecast – they try and leave a 4 hour 
window between spraying and when rainfall is predicted; 

• They do not spray ‘near’ water courses (see below); 
• They spray the verges of the 107 km of roads every 2 weeks in summer, but less frequently 

in winter; 
• They usually only spray up to knee height; higher branches are cut manually; 
• Only certified sprayers are used. 

 
According to Deon Robbertse from the Roads Department, he has been working together with Ludi 
Kern of ANRD to look at alternatives to glyphosate (RoundUp) such as a non-toxic foam, but as this 
requires a lot of water, it is not desirable for use on the Island. 
 
According to the EU’s Sustainable Use of Pesticides Regulations, 2012 (SI No 155 of 2012), pesticide 
use is prohibited in drinking water abstraction zones.  These zones range in size from 5 to 200 m, 
depending on the number of people served by the water abstraction point.  The proscribed 
distances set out in Schedule 2 of the Regulations are as follows: 
 
Table 13:  Proscribed distances for pesticide use near drinking water abstraction points 

Volume of water supplied 
(m3/d) 

Number of people being 
supplied 

No pesticides to be applied 
within the following distances 

from a drinking water 
abstraction point: 

>100 m3/d >500 people 200 m 
10-100 m3/d 50-500 people 100 m 

1-10 m3/d 10-50 people 25 m 
<1 m3/d <10 people 5 m 

 
It is recommended that the volumes of water supplied and the number of people served by each 
supply point should be calculated by Connect and the relevant ‘no-go’ areas for pesticide use 
determined.  This information then needs to be provided to the Roads Department, ANRD, farmers 
and the general public. 
 
The Regulations also state that no herbicides should be stored or used by water suppliers within a 
WTW for any purpose and that no herbicides should be used within the boundary of a WTW, pump 
station or reservoir. 
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5.4 Rodenticides 
According to Georgina Young of the Public Health Department, rat poison is set out in containers 
around properties, on farmland and along the roadside to control the rat and mouse population on 
the Island (in the absence of any natural predators (except feral and domestic cats)).  Deployment of 
poison is usually done on request from property owners and once the rodent population is under 
control, the containers are removed. The containers are designed so that the poison cannot be 
accessed by other animals and they are not exposed to rain. 
 
There several forms of rat poison on the market which have different effects on rodents.  The most 
common products contain one or more of the following: anti-coagulants which cause lethal 
bleeding; metal phosphides, such as zinc phosphide which reacts with stomach gases to form lethal 
phosphine gas; and calciferols which cause hypercalcaemia (excess Vitamin D).  The product used by 
Public Health for outdoor use is Difenacoum (marketed as Ratax), which comprises zinc phosphide 
and a calciferol.  This product has been approved by DEFRA and has been cleared for outdoor use in 
terms of the UK Pesticides Act. 
 
The EU Sustainable Use of Pesticides Regulations, 2012 (SI No 155 of 2012) state that rodenticides 
should not be used in WTWs or near drinking water reservoirs, because a poisoned rodent could fall 
into the water.  In the event that a rodent population needs to be controlled in a WTW or near a 
reservoir, the Regulations recommend that the duration of bait deployment should be as short as 
possible and that all open water sources should be secured to prevent access by rodents.  
Alternatively, rat and mouse traps should be used. 
 
5.5 Sawmills and wood treatment 
The only sawmill on the Island is located at Scotland.  Timber for construction purposes is often 
treated with chemicals to protect the wood against termites and other pest damage.  The most 
common treatments are the use of CCA (Chrome Copper Arsenic) (also known as Tanalith), and 
creosote.  When the Scotland sawmill was under Government ownership, they used CCA to treat the 
timber products, but since SHG divested, the new private owner imports treated timber rather than 
treating the products on the island.  Although CCA-treated timber is considered to be safe to use in 
construction and does not contaminate the soil it is placed into, unprotected soil at sawmills can 
become quite contaminated with CCA over time.  This in turn can eventually reach surface and 
groundwater resources.  The location of the sawmill on the catchment divide between Friar’s and 
Young’s valleys means that any pollution emanating from it will not affect Connect’s water supply 
springs further upstream in upper Young’s Valley. 
 
5.6 Garages and workshops 
Hydrocarbon pollution is the main risk associated with garages, fuel pumps and vehicle workshops.  
Filling stations are located in Jamestown, Longwood and Half Tree Hollow, while vehicle and 
government workshops are found at Bradley’s, Longwood and Jamestown.  None of these lie 
upstream of, or near any water supply sources used by Connect. 
 
5.7 Hazardous wastes and the Horse Point Landfill 
The main hazardous wastes are generated from the following sources: Hospital (medical waste, x-
rays), farming areas (old agri-chemical containers and outdated chemicals), garages and workshops 
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(old oil, oily rags, oil filters, brake pads, welding rods, solvents, grease, paint, etc), the airport (galley 
waste, garage waste), offices (ink cartridges, old computer equipment, fluorescent tubes). 
 
All medical waste is incinerated by SHG at the incinerator located in Rupert’s Valley.  During 
construction of the airport, Basil Read constructed two small hazardous waste cells at the Horse 
Point Landfill Site (HPLS), which are lined with impermeable layers.  This facility is being used by the 
airport for the disposal of all hazardous waste and should be used by other waste generators on the 
Island. 
 
At a meeting with ANRD, it was disclosed that a quantity of old out-of-date chemicals was being 
stored at the ANRD complex at Scotland, and that pesticide containers were being washed out and 
sent to the domestic cell at HPLS.  Neither of these are good practice because both could cause 
pollution of the soil and/or water sources.  It was recommended that a protocol be developed by 
ANRD to ensure that all hazardous agricultural wastes are sent for disposal in the HPLS hazardous 
waste cell.  However, neither the chemical storage site in Scotland, nor the HPLS occur upstream of, 
or near any of Connect’s supply sources. 
 
5.8 Sewage treatment plants and septic tanks 
Waste from sewage treatment plants (STPs) and septic tanks can cause local microbiological 
pollution in surface water and ground water resources if not properly managed and controlled.  
There is only one STP on the island at present, located at the Airport.  There are open sewage 
maturation ponds in Bottom Woods, but the rest of the island uses septic tanks or the sewers 
discharge directly into the sea.  Most of Connect’s supply sources lie above the larger residential 
areas and none are located close to any houses, the airport STP or the Bottom Woods ponds.  
Connect submits samples to the Hospital Laboratory for microbiological analysis every month and no 
evidence of faecal contamination from sewage has been detected in public supplies. 
 
6 CONCLUSIONS AND RECOMMENDATIONS 
 
The November sampling programme broke new ground with all the samples being analysed for 
inorganic constituents at the Hospital laboratory on the Island for the first time.  Inevitably there 
were some teething problems with some deficiencies in the equipment supplied and in some of the 
analytical procedures, but overall, the results from the Hospital Lab compared quite favourably with 
the February results, which were obtained from a large accredited lab in South Africa.  With the 
addition of the required reagents, chemicals, sample bottles and extra cells for the 
spectrophotometer, it is expected that many of these initial problems will be resolved.  It is 
recommended that Connect liaises with the Lab to obtain a list of the required chemicals and 
equipment and that these are purchased as soon as possible. 
 
Generally the water quality supplied to consumers on St Helena Island is good, and all samples fall 
within the guidelines for health.  Iron and manganese exceed the specified guidelines for aesthetics 
(taste and staining) for the treated water from the Red Hill and Jamestown WTWs, and only 
manganese from the Hutt’s Gate and Levelwood WTWs is problematic.  These elevated 
concentrations compared to the February samples could be caused by lack of sample preservation 
with nitric acid (both sets of samples), inadequate iron and manganese flocculation at the WTWs, 
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differences in laboratory equipment, or these results could be more valid than the February results 
(see Figures 15 and 16 below).  Ongoing monitoring is required. 
 
 

 
Figure 15: 2018 iron concentrations in all water samples compared to the guideline limits for 

drinking water fitness for use 
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Figure 16: 2018 Manganese concentrations in all water samples compared to the guideline limits 

for drinking water fitness for use 
 
No adverse health effects will be observed from the water provided to consumers, but those using 
the water for irrigation should be aware of the elevated manganese.  The salt content in the water 
from Borehole 5 and the Shark’s and Fisher’s valley sources is also too high for irrigation of salt-
sensitive crops, but this water is not supplied to users under current normal operating conditions.  In 
order to improve the quality of the water from Borehole 5, it is recommended that it should be 
pumped more frequently to reduce the contact time between the water and the salt-containing host 
rock.  Connect should initiate discussions with the Airport regarding pumping and abstraction 
protocols for Borehole 5 so that it can meet the requirements of both parties. 
 
From the qualitative risk assessment based on mapping potential pollution sources in relation to the 
water supply sources, together with the results obtained for some indicator parameters, it would 
appear that the risk of pollution is low and that none of the water abstraction points are at risk from 
pollution.  It is however recommended that the buffer zones for pesticide, fertiliser and rodenticide 
use are first determined and then all users notified to further reduce any possible risk.  To this end, 
Connect should refrain from using any herbicides around its reservoirs and rat traps must be used at 
all WTWs instead of rat poison.  In addition it is recommended that a formal notification process is 
put in place between Connect, the Roads Dept and ANRD to ensure that Connect is consulted before 
any pesticides are used in the water source catchments e.g. for alien species control.   
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The potential development of any new water supply sources on the Island must be subjected to a 
pollution risk assessment and water quality study to determine the risks to the new supply source. 
 
It is recommended that the next, limited set of samples be collected in February 2019 (as per the 
Monitoring Protocol).  However, it is suggested that the Lab Technician provides training for Connect 
sampling personnel regarding the correct preservation of samples before samples are delivered to 
the Lab. The samples should be collected as per the procedures provided in the Sampling Protocol, 
i.e. in small batches to facilitate work flow in the Lab, and eliminate the need for preserving the 
samples with nitric acid. 
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