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Summary 

28 water samples were tested in September 2022, with key results, as follows: 

• None of the 7 sites tested in the Whau River estuary complied with the guideline values for 

microbiological quality of marine recreational waters; 

• 21 fresh water sites were tested for E. coli: - 

o 11 sites show severe contamination. As would be expected these are all in the lower 

catchment and most likely are the result of cumulative effects; and 

o The most alarming reading is for the Porters Stream in Glucina Reserve, where E. 

coli was greater than 242,000 MPN/100mL, which indicates the possibility of raw 

wastewater. It may also be possible that this result is an anomaly and needs to be 

confirmed by further testing. Auckland Council’s GIS maps show the local wastewater 

network flowing parallel to the stream; thus, any overflows would flow directly to the 

stream. 

The high values recorded for E. coli, do not necessary mean that freshwater in the Whau River 

catchment fails to meet the attribute values of the National Policy Statement for Freshwater 

Management 2020. This is because 60 samples and 5 years of records are required. 

Nonetheless, the high E. coli for all the test results in September 2022 show that the water is not safe 

for contact recreation or shellfish gathering. 

Eight sites were tested for heavy metals in September 2022, the results are as follows: 

• Copper and mercury concentrations at all sites tested are likely to pose a risk to marine life in 

saline water and freshwater; and 

• Lead concentrations do not pose a risk to marine life. 

Health risks from pathogens 

Pathogens are a major pollutant of water bodies nationwide. Various sources contribute pathogens to 

contaminated waters, including faecal pollution from humans, wildlife, and livestock. Besides being 

potential pathogens, faecal bacteria (such as Escherichia coli) can indicate the presence of other 

waterborne pathogens. Bacteria from human sources may indicate the presence of human viruses, 

while bacteria from wild and domestic animals may indicate the presence of the parasites Giardia or 

Cryptosporidia. The presence of any faecal bacteria in drinking water is considered a health hazard. 

Water contaminated by human or animal excreta may contain a range of pathogenic (disease- 

causing) micro-organisms, such as viruses, bacteria and protozoa. These organisms may pose a 

health hazard when the water is used for recreational activities such as swimming and other high- 

contact water sports. In these activities there is a reasonable risk that water will be swallowed, 

inhaled, or come in contact with ears, nasal passages, mucous membranes or cuts in the skin, 

allowing pathogens to enter the body. 

Research is continuing into the health risks associated with contamination of water by sewage and 

excreta. Until recently scientists believed that gastro-enteritis was the main health effect, but it is now 

becoming clear that respiratory health effects are also important, and may even be more prevalent 

than gastro-enteritis 
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In most cases the ill-health effects from exposure to contaminated water are minor and short-lived. 

However, there is the potential for more serious diseases, such as hepatitis A, giardiasis, 

cryptosporidiosis, campylobacteriosis and salmonellosis. 

The pathogens occurring in contaminated freshwater are the same as those occurring in marine 

waters, except that survival times in freshwater are likely to be longer, especially for protozoan cysts 

(e.g., Giardia and Cryptosporidium) and viruses. 

Sources of pathogens in water can generally be caused by: 

1. Rainfall events 

2. Discharges of untreated human effluent onto or upstream of a receiving body 

3. Stormwater outlets with potential wastewater contamination, or combined stormwater and 

wastewater systems discharges onto or upstream of a receiving body 

4. Wastewater overflows or discharges due to: 

5. Blockages (fat from oils and cooking and unacceptable materials) 

6. Pipeline or pump station failures 

7. Flows are greater than the original design capacity due to growth 

8. Infiltration (inflow of water due to faults) 

9. Inflow (illegal or unintentional connection of stormwater) 

10. Exfiltration (wastewater flows from the pipelines to the ground through cracks when the 

ground is dry) 

11. On-site or other private wastewater disposal systems (e.g. septic tanks or package plants) 

12. Communal wastewater disposal or primary or secondary treatment facilities 

13. Communal wastewater disposal with tertiary treatment facilities 

14. Intensive agricultural use in immediate catchment and potential for run-off from untreated 

animal effluent (e.g., domestic animals, dairying, piggeries, milking sheds, etc.) 

15. Focal points of drainage, such as run-off from low-intensity agriculture/urban/rural catchment 

16. Unrestricted stock access to waterways 

17. The incidence and density of birdlife (especially ducks) 

18. Water craft mooring or use 

19. Potential for run-off from feral animals in forested, planted or bush areas (e.g. possums or 

rats). 

20. Tidal movements or onshore winds that are likely to carry water polluted by untreated / 

primary / secondary treated effluent or onsite waste treatment systems into a recreational 

area 

21. Tidal movements or onshore winds that are likely to carry water polluted by tertiary treated 

wastewater into a recreational area. 

As can be seen above, there are many potential sources of bacteriological contamination. Knowing 

the source(s) of bacteria in a water body or water supply source is of great value in the remediation 

and prevention of further bacterial contamination. However, it can be difficult to address water quality 

contamination effectively without a reliable method to determine the source of contamination. 
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Microbial Source Tracking (MST) is a methodology used to determine the source of faecal pathogen 

contamination in water quality samples. Potential sources of faecal bacteria are generally grouped 

into three major categories: human, livestock, or wildlife. In more urban catchments a fourth category 

of pets or dogs may be added. Each source produces unique, identifiable strains of faecal bacteria 

because the intestinal environments and selective pressures to which the bacteria are subjected 

differ from source to source. 

MST may use one of several methods to differentiate between potential sources of faecal 

contamination, all of which follow a common sequence of analysis. First, a differentiable 

characteristic, or fingerprint (such as antibiotic resistance or DNA), must be selected to identify 

various strains of bacteria. A representative library of bacterial strains and their fingerprints must then 

be generated from the human and animal sources that may impact the water body. Indicator bacteria 

fingerprints from the polluted water body are compared to those in the library and assigned to the 

appropriate source category based on fingerprint similarity. 

MST was not included in the September 2022 testing round. It is proposed to carry out targeted BST 

in future testing rounds, subject to funding availability. 

Watercare Laboratory Services can carry out MST testing for human, avian, canine, ruminant and 

general sources at a cost of $954.72 per sample. 

Water Quality Standards 

National Policy Statement for Freshwater Management 2020 - Human contact in rivers 

For freshwater the standards for human contact are set out in the National Policy Statement for 

Freshwater Management 2020 (Freshwater NPS 2020), measured as Escherichia coli (E. coli/100 

mL, number of E. coli per hundred millilitres), defined as attribute state. 

Attribute state should be determined by using a minimum of 60 samples over a maximum of 5 years, 

collected on a regular basis regardless of weather and flow conditions 

The predicted average infection risk is the overall average infection to swimmers based on a random 

exposure on a random day, ignoring any possibility of not swimming during high flows or when a 

surveillance advisory is in place (assuming that the E. coli concentration follows a lognormal 

distribution). Actual risk will generally be less if a person does not swim during high flows. 

The attribute states are set out in Table 1. 
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Table 1. Freshwater NPS 2020 Escherichia coli (E. coli) Human Contact Lakes and Rivers 

ATTRIBUTE BAND AND DESCRIPTION NUMERIC ATTRIBUTE STATE 

DESCRIPTION OF RISK OF 
CAMPYLOBACTER INFECTION (BASED 
ON E. COLI INDICATOR) 

% EXCEEDANCES 
OVER 540  
/100 ML 

% EXCEEDANCES 
OVER 260  
/100 ML 

MEDIAN 
CONCENTRATION  
/100 ML 

95TH PERCENTILE 
OF E. COLI 
/100 ML 

A (Blue) 
For at least half the time, the estimated risk is <1 
in 1,000 (0.1% risk). The predicted average 
infection risk is 1%. 

<5% <20% ≤130 ≤540 

B (Green) 
For at least half the time, the estimated risk is <1 
in 1,000 (0.1% risk). The predicted average 
infection risk is 2%. 

5-10% 20-30% ≤130 ≤1000 

C (Yellow) 
For at least half the time, the estimated risk is <1 
in 1,000 (0.1% risk). The predicted average 
infection risk is 3%. 

10-20% 20-34% ≤130 ≤1200 

D (Orange) 
20-30% of the time the estimated risk is ≥50 in 
1,000 (>5% risk). The predicted average 
infection risk is >3%. 

20-30% >34% >130 >1200 

E (Red) 
For more than 30% of the time the estimated risk 
is ≥50 in 1,000 (>5% risk). The predicted 
average infection risk is >7%. 

>30% >50% >260 >1200 
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Microbiological water quality guidelines for marine and freshwater recreational areas 

The guideline values for microbiological quality given in Table 2 are according to the guideline values published by the Ministry for the Environment (2002).  

 Table 2. Guideline values for microbiological quality of marine recreational waters 

95TH PERCENTI LE VALUE 
OFENTEROCOCCI/100 ML 
(ROUNDED VALUES) 

BASI S OF DERI VATI ON ESTI MATED RI SK 

≤ 40 This value is below the NOAEL in 
mostepidemiological studies. 

< 1% GI illness risk, < 0.3% AFRI risk. This relates to anexcess 
illness of less than one incidence in every 
100 exposures. The AFRI burden would be negligible. 

41–200 The 200/100 mL value is above the threshold of 
illness transmission reported in most 
epidemiological studiesthat have attempted to 
define a NOAEL or LOAEL for GI illness and AFRI. 

1–5% GI illness risk, 0.3–< 1.9% AFRI illness risk. The upper 95th 
percentile value of 200 relates to an average probability of one case 
of gastroenteritis in 20 exposures. The AFRI illness rate at this 
water quality would be 19 per1000 exposures, or approximately 1 in 
50 exposures. 

201–500 This level represents a substantial elevation in the 
probability of all adverse health outcomes for 
whichdose– response data is available. 

5–10% GI illness risk, 1.9–3.9% AFRI illness risk. This rangeof 95th 
percentiles represent a probability of 1 in 10 to 1 in 20 of 
gastroenteritis for a single exposure. Exposures in this category 
also suggest a risk of AFRI in the range of 19–39 per 1000 
exposures, or a range of approximately 1 in 50 to 
1 in 25 exposures. 

> 500 Above this level there may be a significant risk of 
high levels of minor illness transmission. 

> 10% GI illness risk, > 3.9% AFRI illness risk. There is a greater 
than 10% chance of illness per single exposure. TheAFRI illness 
rate at the 95th percentile point of 500 enterococci per 100 mL 
would be 39 per 1000 exposures, or approximately 1 in 25 
exposures. 

Notes: AFRI = acute febrile respiratory illness; GI = gastrointestinal; LOAEL = lowest observed- adverse-effect level; NOAEL = no-observed- adverse-effect 

level.
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Mud content 
Mud content refers to the amount of fine silt and clay particles (collectively called ‘mud’) that have 
washed off the land and are present in the surface layers of estuary sandflats. Mud is defined as 
sediment particles less than 0.063 mm in diameter, and is characterised by the gloopy, sinky feeling 
you might feel underfoot when walking through an estuary. 

Mud content is one of the main environmental characteristics that determines where plants and 
animals can live within an estuary. For example, if mud content is too high plants such as seagrass 
become smothered and die. Most macrofaunal species also have a limited range of conditions in 
which they can survive. 

One large species of marine worm, Travisia olens, prefers sediments with less than 5% mud content, 
whilst the tubeworm Macroclymenella stewartensis is happiest in sediments with between 10 and 
15% mud. This means that the make-up of the macrofauna community changes significantly with 
changes in mud content, which has consequences for the fish and birds that feed on them as well as 
the functioning of the estuary. Monitoring mud content can help us understand which plants and 
animals are likely to live in an area. Changes in mud content can also alert us to upstream activities 
that might be generating excess amounts of mud, or the movement of mud around the estuary due to 
changes in flow dynamics. 

The mud that enters estuaries also often carries other pollutants such as nutrients and metal 
contaminants. This means muddy areas are also more likely to be over-enriched with nutrients, 
which can lead to eruptions of nuisance algae, and be toxic for macrofauna. 

Heavy metals 
Heavy metals are any pollutants that can become harmful to humans or living organisms when 
introduced into their environment. 

Many metals occur naturally in the environment, and trace amounts of some metals (such as copper 
and zinc) are even essential for natural processes, enabling plants and animals to grow and 
reproduce. However, human activities can cause concentrations to be much higher than would be 
expected naturally such that they become harmful contaminants. Contaminants may enter estuaries 
through stormwater networks, rivers, or be discharged directly into them. 

Commonly monitored metals include copper (Cu), lead (Pb), and zinc (Zn) (the main contaminants 
associated with input from urban stormwater), along with arsenic (As), mercury (Hg), cadmium (Cd), 
chromium (Cr) and nickel (Ni) (which are usually associated with rural land practices). Sources and 
concentrations of metals will vary depending on the land use and activities occurring in and around 
an estuary. Natural sources, such as geothermal activity or the weathering of rocks, can also play a 
role. 

Contaminants can build up in the sand and mudflats of estuaries and are generally environmentally 
persistent, meaning they can remain in the environment for a long time. At elevated levels 
contaminants are toxic to plants and animals, and some may also bioaccumulate. One of the 
consequences of this are that the number and diversity of macrofauna living in the sediment is 
reduced, leaving degraded communities that are dominated by a few tolerant species, and there are 
declines in the ecological condition of the estuary 

The Auckland Council marine sediment quality guideline values are shown in Table 3 and are 
classified as Green (Excellent), Amber (Moderate) and Red (Poor). 
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Table 3. Auckland Council marine sediment quality guideline values 

 GUI DELI NE VALUE 

METAL EXCELLENT MODERATE POOR 

Copper (mg/kg) <19 19-34 >34 

Zinc (mg/kg) <125 125-150 >150 

Lead (mg/kg) <30 30-50 >50 

• Concentrations in the green zone present a low risk to the biology so the site is unlikely to be 
impacted. 

• Concentrations in the amber zone indicate contaminant levels are elevated and the biology of 
the site is possibly impacted. 

• Concentrations in the red zone indicate that contaminant levels are high and the biology of 
the site is probably impacted. 

Guideline values for dissolved metals have been adapted from Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality 2000 (ANZECC 2000) with triggers for 99%, 95%, 
90% and 80% protection. These are shown in Table 4, values in grey shading are the trigger values 
applying to typical slightly–moderately disturbed systems. 

Table 4. ANZECC 2000 guideline values for fresh and marine water quality 

 TRIGGER VALUES FOR 
FRESHW ATER (µG/L) 

TRIGGER VALUES FOR 
MARI NE W ATER (µG/L)  

LEVEL OF PROTECTI ON 
 (% SPECI ES)  

LEVEL OF PROTECTI ON  
(% SPECI ES)  

99% 95% 90% 80% 99% 95% 90% 80% 

COPPER 1.0 1.4 1.8 2.5 0.3 1.3 3 8 

LEAD 1.0 3.4 5.6 9.4 2.2 4.4 6.6 12 

MERCURY ( I NORGANI C)  0.06 0.6 1.9 5.4 0.1 0.4 0.7 1.4 
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Water quality testing dates and antecedent rainfall 
Tests were carried out on 6 September 2022, 19 September 2022 and 20 September 2022. Rainfall 
records at the 4 rain gauges in the catchment have been analysed to ensure that the stream flows on 
the testing dates are representative of a wet period. This will also provide a record over time which 
may assist in determining any correlation between rainfall, or lack therefore, using statistical methods 
such as Principal Component Analysis or Hierarchical Clusters Analysis. A statistically significant 
number of records over several years is required, thus the importance of continuing water quality 
testing over time. 

Daily continuous rainfall records are available from Environment Auckland at 4 rain gauges: 

• Harmel Road Pump Station, Glendene 

• Avondale Racecourse, Avondale 

• Cutler Park, New Lynn 
• Whau at Mt Roskill Substn Rainfall, Mount Roskill 

Total rainfall for the 30 days prior to water quality testing for these stations is shown in Table 5. 

Table 5. Total rainfall for 30 prior days to testing 

 
RAIN GAUGE LOCATION 

TOTAL RAI NFALL (MM)  

7  AUGUST TO 6  SEPTEMBER 20 AUGUST TO 19 SEPTEMBER 

Harmel Road Pump Station 263 158 

Avondale Racecourse 235 142 

Cutler Park 264 169 

Whau at Mt Roskill Substn 213 123 

Auckland average monthly rainfall for June is 126.4 mm, July 145.1 mm, August 118.4 mm and 
September 105.1 mm. It can be observed from Table 5 that testing was carried out after periods of 
higher-than-average monthly rainfall. This provides a useful baseline to compare results of testing 
during dry periods later on. One hypothesis is that high rainfall should result in reduced pollution 
rates due to dilution of contaminants. On the other hand, high rainfall could result in overloaded 
wastewater systems leading to increased faecal contamination. 

Total daily rainfall and maximum rainfall intensity prior to the testing dates is shown in Table 6. Total 
24 hour rainfall prior to tests carried out on 6 September was quite high, but there was no peak 
flooding. 
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Table 6. Daily rainfall and maximum rainfall intensity prior to testing 

 
 
 
RAIN GAUGE LOCATI ON 

5 TO 6  SEPTEMBER 18 TO 19 SEPTEMBER 

TOTAL 24 HR 
RAI NFALL (MM)  

MAX. I NTENSI TY 
(MM/HR)  

DURATION 
(MINUTES)  

ARI* 
1:  YEAR 

TOTAL 24 HR 
RAI NFALL (MM)  

MAX. I NTENSI TY 
(MM/HR)  

DURATION 
(MINUTES)  

Harmel Road Pump Station 80.5 63 10 <1:58 0 0 0 

Avondale Racecourse 72.5 69 10 2 0 0 0 

Cutler Park 81.5 51 10 <1:58 0 0 0 

Whau at Mt Roskill Substn 52 57 10 <1:58 0 0 0 

*ARI = Annual Recurrence Interval (without climate change) Source: https://environmentauckland.org.nz/ 
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Testing laboratories 
Tests for pathogens were carried out by Aqualab and heavy metals testing was carried out by 
Watercare Laboratory Services, a copy of the test results is included in Attachment 1. 

Water quality test results 

Pathogens 
Test results for pathogens are shown in Table 7, with the following conclusions: 

• None of the 7 sites tested in the Whau River estuary complied with the guideline values for 
microbiological quality of marine recreational waters; 

• 21 fresh water sites were tested for E. coli: - 
o 6 sites can be classified as Attribute A in the Freshwater NPS 2020, as would be 

expected, as these sites are located in the upper catchment and should be free of 
pathogen contamination. The best site was located in the Gaden Stream in the Upper 
Waikumete Cemetery in essentially bush catchment; 

o 2 sites can be classified as Attribute B in the Freshwater NPS 2020, all located in the 
upper/middle catchment; 

o 2 sites can be classified as Attribute C or D in the Freshwater NPS 2020, all located 
in the lower catchment; 

o The remaining 11 sites show severe contamination. As would be expected these are 
all in the lower catchment and most likely are the result of cumulative effects; and 

o The most alarming reading is for the Porters Stream in Glucina Reserve, where E. 
coli was greater than 242,000 MPN/100mL, which indicates the possibility of raw 
wastewater. It may also be possible that this result is an anomaly and needs to be 
confirmed by further testing. Auckland Council’s GIS maps show the local wastewater 
network flowing parallel to the stream; thus, any overflows would flow directly to the 
stream. 
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Table 7. Results of pathogens testing 

SITE # LOCATI ON 
 
WATERBODY 

 
DATE 

ENTEROCOCCI  
(MPN/100ML) 

E. COLI  
(MPN/100ML) 

1 Bridge Ave Whau River 6/09/2022 1,050  

2 SW Drain, Roberts Rd Whau River 6/09/2022  1,040 

3 Roberts Rd jetty Whau River 6/09/2022 3,450  

4 Saunders Reserve Whau River 6/09/2022 1,990  

5 Laurieston Park Whau River None   

6 Kiernan Esplanade Whau River None   

7 Archibald Park Whau River 6/09/2022 3,260  

8 Ken Maunder Park Whau River 6/09/2022 8,660  

9 Olympic Park Whau River 6/09/2022 1,730 7,700 

10 Tirimoana Reserve Glendene Stream 20/09/2022  120 

11 Glendene Reserve Glendene Stream 20/09/2022  6,490 

12 Beazley Place Glendene Stream None   

13 Upper Waikumete Cemetery Gaden Stream 19/09/2022  <10 

14 Waikumete Cemetery Great North Rd Gaden Stream 19/09/2022  110 

15 Rerewai Reserve Gaden Stream 19/09/2022  3,080 

16 Glucina Reserve Porters Stream 19/09/2022  >242,000 

17 Miro Street Taroa Stream 19/09/2022  3,260 
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18 Chettle Reserve Scroggy Stream 19/09/2022  660 

19 Poturi Streams Avenue Poturi Stream 19/09/2022  370 

20 Rewarewa Esplanade Rewarewa Creek 6/09/2022 1,140  

21 Manawa Wetlands Rewarewa Creek 19/09/2022  3,450 

22 Manawa Wetlands Manawa Stream 19/09/2022  1,480 

23 Olympic Park Waitahurangi/Avondale Stream 6/09/2022 1,620 5,480 

24 Sister Renee Shadbolt Park Waitahurangi/Avondale Stream 6/09/2022  1,850 

25 La Rosa Gardens Waitahurangi/Avondale Stream 19/09/2022  620 

26 Crum Park Waitahurangi/Avondale Stream None   

27 Rahui Kahika Reserve Parahiku Stream 19/09/2022  310 

28 Olympic Park Whau Stream 19/09/2022  6,130 

29 Miranda Reserve Whau Stream 19/09/2022  3,650 

30 Margaret Griffen Park Whau Stream 19/09/2022  8,160 

31 Blockhouse Bay Reserve Whau Stream 19/09/2022  97 

32 Wingate Reserve wetland Unknown 19/09/2022  1,050 

Auckland Council had monitored E. coli for the period from 2012 to 2019. The reading for E. coli of 1,850 MPN/100mL for the Waitahurangi/Avondale Stream 
at Sister Renee Shadbolt Park on 6 September 2022 is consistent with the median of 1,200 MPN/100mL for 2012 to 2019, see Figure 1. This indicates long-
term contamination by pathogens. 
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Figure 1. Graph of E.coli in Waitahurangi/Avondale Stream 2012 to 2019 

 

Mud content and heavy metals 

Auckland Council monitors 5 sites in the Whau River in the marine environment. Table 8 shows the 
trends in these sites and highlights that: 

• Water quality at site Whau Lower near Saunders Reserve, Avondale, does not meet the 
standards for mud content and zinc; and 

• Water quality at site Whau Wairau near Archibald Park, Kelston, does not meet the standards 
for mud content, zinc, copper and lead. 

Table 8. Auckland Council Whau River marine monitoring for mud content and metals 

SITE MUD CONTENT ZINC MG/KG COPPER MG/KG LEAD MG/KG 

Whau River WH1 4.9% 25 2.3 5.1 

Whau Entrance WH2 22.4% 50 6.0 10.6 

Whau Lower WH3 89.4% 163 25.4 37.1 

Whau Wairau WH4 72.6% 251 40.8 52.9 

Whau Upper WH5 37% 258 28.0 43.4 

Test results for heavy metals in September 2022 are shown in Table 9. The following can be noted: 

• Copper and mercury concentrations at all sites tested are likely to pose a risk to marine life in 
saline water and freshwater; and 
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• Lead concentrations do not pose a risk to marine life. This is consistent with regional trends 
that show lead concentrations have reduced since lead was banned from petrol. Testing for 
lead will be discontinued and replaced by testing for zinc. 

Table 9. Results of metals testing 

 
SITE 

 
DATE 

RECE IV ING WA TER 
COP- 
PER  

MER -
CURY LEAD 

TYPE IDENTI FI ER (µG/L) (µG/L) (µG/L) 

3. Roberts Road 
Jetty 

6/09/2022 Saline Whau River 2.70 1.00 <0.50 

4. Saunders 
Reserve 

6/09/2022 Saline Whau River 2.50 0.85 <0.50 

7. Archibald Park 6/09/2022 Saline Whau River 2.90 1.20 <0.50 

8. Ken Maunder 
Park 

6/09/2022 Saline Whau River 6.60 2.80 <0.25 

9. Olympic Park 6/09/2022 Freshwater Whau River 7.20 2.70 <0.05 

20. Rata Street 
Esplanade 

6/09/2022 Freshwater Rewarewa Creek 6.50 2.70 <0.05 

24. Sister Renee 
Shadbolt Park 

6/09/2022 Freshwater Waitahurangi / 
Avondale Stream 

5.50 1.80 <0.05 

Further testing and next steps 

Three further rounds of testing are planned for January 2023, February 2023 and April 2023. Two 
testing rounds will be conducted after a period of low rainfall and one after rain to help establish if 
there is any correlation between rain events and water contamination. Subject to funding Microbial 
Source Tracking (MST) will be carried out at some of the sites with the highest readings. 

Heavy metals testing will be limited to copper, zinc and mercury. 

A data base of previous test results will be compiled to help establish long term trends. 
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