
Matrix D: Characteristics that Indicate an Existing Negative Impact

Estuary Characteristics Explanation Long-term Historical Rank

Date period:

(choose and record a period as far

back as there is knowledge e.g.

1950-60 (info may come from written

records, old aerial photos, older

community members etc)

Mid-term Historical Rank

Date period:

(choose and record a date say 20-

30 years ago, there should still be

good living memory of the period

available)

Current Rank

Current Date:

Current Community

Importance Weighting

This determines the importance

of each of the current scores for

the various characteristics within

your estuary (to you as a

community).

You can chose:

1= low importance

3= medium importance

5= high importance

Eg: an estuary may score 1 for

area of estuary but the small

area may not be important to

the local community as it is a

very healthy internationally

renowned bird breeding ground

with associated ecotourism. It

may therefore score a 1 for

community importance and a 1

for area.

27. Extent of algal blooms Algal blooms (e.g. sea lettuce) indicate

high levels of nutrients within the estuary.

Algal blooms not only indicate problems

they can cause ecological and aesthetic

problems (especially when they decay).

NB: the catchment of an estuary is not

just the land directly around the estuary.

It is all the land that feeds all the

freshwater inputs to the estuary. For

example if a stream runs for 50km prior

to entering the estuary, the catchment

runs this far back and includes all of the

land feeding the tributaries of the stream

too! Think of the catchment as any area

where, due to geography and slopes,

falling rain would end up in the estuary.

Algal blooms (e.g. sea lettuce)

indicate high levels of nutrients

within the estuary. Algal blooms not

only indicate problems they can

cause ecological and aesthetic

problems (especially when they

decay).

Rank:

Notes:

1= frequent algal blooms (in

warmer months) and/or extensive

areas covered by blooms

2= occasional algal bloom

problems

3= rare algal bloom problems

X= unknown

Rank:

Notes:

1= High proportion of

urban/industrial landuse

2=moderate

3=low extent of urban/industrial

landuse

X = unknown

Rank:

Notes:

28. Extent of invasive

species

Occurrence of foreign invasive species

can ruin the natural character and

ecology of an estuary (e.g. pacific oyster,

spartina etc).

1= large areas colonised by invasive

species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

1= large areas colonised by

invasive species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

1= large areas colonised by

invasive species

2= low extent of colonization

3= no known invasive species

X= unknown

Rank:

Notes:

29. Degree of change to

the natural flow of the

estuary

The flow of an estuary can be altered by

sand/gravel extraction, roading, tide

gates and other disruptions to currents,

reclamation, increased sediments, less

flushing etc.

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

1= large extent of modification to

flow

2= moderate extent

3= large extent of modification to

flow

X= unknown

Rank:

Notes:

30. Extent of water clarity

problems

Widespread water clarity problems (eg

murkiness after heavy rain or wind

events) have negative aesthetic, social

and environmental impacts.

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

1= frequent water clarity problems

2= occasional

3= rare water clarity problems

X= unknown

Rank:

Notes:

31. Potential impact on

human health

The degree of risk of waterborne disease

will have a major impact on the value of

the estuary. If high levels of pathogens

(bacteria, viruses etc) are present the

appeal of activities such as food

harvesting and swimming will reduce.

It may be necessary to contact your local

Regional Council to check whether they

have monitoring records for the degree of

risk.

1= high degree of risk of waterborne

disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

1= high degree of risk of

waterborne disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

1= high degree of risk of

waterborne disease

2= moderate degree of risk

3= low degree of risk

X=unknown

Rank:

Notes:

32. Extent of odour

problems

Widespread offensive odours will lower

the value of the estuary (e.g. rotting algae,

black sulphur-smelling anaerobic

sediment, effluent etc)

1. High extent of problem odours

2= occasional problems

3= rare or no problems odours

X= unknown

Rank:

Notes:

Rank:

Notes:

Rank:

Notes:

33. Extent of toxicity

problems

Widespread toxicity problems lower the

estuaries values. For example some

estuaries are affected by leaching refuse

dump waste or they may have sediments

high in heavy metals from historic

industrial discharges. Toxicity problems

can be both in the water column and the

sediment and could include: heavy

metals, ammonia, sulphide,

organichlorides, etc)

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

1. High extent of toxicity problems

2= occasional problems

3= low or no extent of toxicity

problems

X= unknown

Rank:

Notes:

Better or

Worse with

Time?

= rank

improving

with time

= rank

decreasing

with time

= rank

remaining

stable

34. Presence of solid waste Rubbish dumped in the estuary or on its

margins lowers estuary values.

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:

1= high occurrence of solid waste

2= moderate occurrence of solid

waste

3=high occurrence of solid waste

X= unknown

Rank:

Notes:
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Estuary Warrant of Fitness Check

Run your estuary through a 'warrant of fitness' based on the

information recorded on your maps!

Chapter 3, Pages 48-53

Identifying Triggers

The warrant of fitness check either identifies your estuary is

in good shape, or that there are existing problems or early

warning signs.

Chapter 3, Pages 48-53

Knowing What to Ask For

A list of possible further monitoring and

action for each potential problem is given.

Much of this extra work will require partnerships between the

community and external experts. This section gives you

knowledge of what is possible.

Chapter 3, Pages 55-57

Identifying Estuary Issues

Chapter 2 (A Solid Grounding) identifies local issues.

Your community may then want to study these in more detail.

Chapter 1, Pages 10-21

Building up a Picture of Estuarine Health

Investigate from the list below, the issues you are interested in.

Algae, Sediment, Habitat, Flows, Toxins, Pathogens, Food, Resources

Chapter 3, Pages 22-47

Chapter 3:

Building up a Picture

What's involved in this Chapter?

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

An estuaries toolkit for New Zealand communities 22



These problems then impact upon local

communities through lowered recreational

value, reduced aesthetic appeal, reduced

livelihoods (fewer harvestable fish/reduced

shellfish numbers), health impacts, unpleasant

odour, and reduced cultural value are

potential outcomes of the above list.

These are the impacts on us humans…but

remember there will also be impacts on the

many plants, shellfish, fish and birds that live

within the estuary.

1. Nutrient over-enrichment

2. Excessive sedimentation and infilling

3. Loss of natural, high quality habitat

4. Toxic chemical contamination

5. Pathogen contamination

6. Changes in natural estuary flows

7. Reduction in harvesting potential

Common Estuary Issues

Estuaries often act as an accumulation point

for pollutants exiting their surrounding

catchment (and sometimes from polluted

seas).

As well as contamination estuaries may suffer

from a range of human impacts. The following

is a list of common problems you may have

identified through filling in the matrix or

mapping the area (Chapter 2):

Investigating Estuarine Impacts

What is Involved?

This chapter provides communities with a cost-

free, simple process to gain an understanding

of the characteristics and current health of their

estuary. It is designed for those who have

identified potential health issues during the

community meeting (Chapter 2). This chapter

can also assist those wanting to monitor

changes in estuarine health over time.

Within this chapter, a series of simple

observation and mapping tools are provided.

Common indicators of estuarine problems

(such as algal blooms, habitat loss and

diminished flows) are used. You can use as

many or as few of the indicator tools as you

wish. For example if you are mainly interested

in habitat loss, you may only wish to complete

that sheet. Later on you may find you want to

use other indicator tools.

After you complete each exercise there is a

quick warrant of fitness check to assess your

estuary health. This will give you an indication

of the severity of health issues within your

estuary.
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Stormwater discharges to Nelson Bay

Photo, Gretchen Robertson
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This kit is not designed to be highly scientific or

onerous. It builds on the current and historical

knowledge available within your community.

By mapping common indicators this section

also builds up a comprehensive 'picture' of

estuarine health.

Highly scientific estuarine monitoring can be

very expensive and time consuming. For

example monitoring water quality within an

estuary requires a huge amount of samples.

For accurate results, samples must be taken in

many conditions as river flows, tides, wind and

pollutant inputs are ever changing. These

samples must then be couriered to a

laboratory promptly for analysis. Estuarine

monitoring can also require very specialised

skills. For example, identifying and recording

the species found buried in the

sediment can tell you a lot about the health of

the estuary. For example, various polychaete

worm species live in clean healthy sediments

and others can withstand unhealthy, low

oxygen, black smelly sediment. However, the

different species can look the same to the

untrained eye. During the community trials for

this kit, we sought feedback on invertebrate

sampling and identification. Community

members found this technique was too time

consuming and difficult. We also found people

that were not convinced their results were

'telling them anything'. For these reasons we

have chosen to steer away from overly

technical monitoring and analysis.

invertebrate

Investigating Estuarine Impacts

This toolkit provides a cost-free process for

general identification of important estuarine

features and indicators of problems. It is a

useful first step to understanding what's going

on within your estuary.

If you do find some existing problems, or hints

of future problems, you may wish to undertake

more detailed monitoring or further action. The

last pages of this section detail scientific

investigation methodology for each indicator

category that could be employed within the

estuary. These details are provided so that you

will know what to ask for should you want

more! We suggest you form partnerships with

others to develop further scientific investigation

programmes (see Chapter 5 'Linkages and

Networks'). You may also decide that you have

gathered enough information to act

immediately. Education programmes (Chapter

4) are another option for both short and long

term attitude change.

Before you begin the mapping section, read

the following page 'tips for mapping', this will

give you the information you need to begin.

Estuary investigation need not be highly

scientific or boring! Photos, Cawthron Institute

Polycheates
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1. Consider carefully who should be included in

your monitoring group. Components of this

chapter rely on a historical knowledge of the

estuary so if possible, include long term

residents amongst your keen local people. It

would also be beneficial to utilise the

knowledge and assistance of some technical

experts. Agencies such as the New Zealand

Landcare Trust, Regional Councils, Department

of Conservation, and scientific research

organisations (like NIWA, Cawthron,

Universities, etc) hold invaluable knowledge.

Having their involvement from day one is likely

to prove even more beneficial when you

complete this investigation and look to build on

the findings. Check out Chapter 4 for more

information about partnerships.

2. You may choose to have one monitoring

group which covers all mapping components

within this kit. An alternative is dividing the

tasks so that those with interests in particular

areas form sub groups. E.g. one group could

complete sediment maps while another maps

habitat.

3. As the following exercises require you to

record information onto maps, we suggest you

obtain an aerial photo of your estuary. These

are often available from your District or

Regional Council. Or visit Google Earth

for a free

download enabling you to obtain aerial

photography throughout the globe! Although

coverage is not yet quite complete, the website

is regularly updated. Although not quite as

good, an enlarged topographic map could

also be used. As a last resort, simply draw a

map of the estuary yourself.

(http:earth.google.com/index.html)

Mapping Tips

Info you need to get underway

4. A tip for avoiding damage to your map in a

muddy estuarine environment, is to have it

laminated (ideally as an A3 size). For each

exercise you can then take your map out into

the estuary and use permanent marker pens

(vivids) to record your information onto it. After

each exercise colour photocopy the map and

notes (this way you will have a permanent

record of your findings that you can file away).

If you then wipe the laminated map with

methylated spirits or nail polish remover, the

permanent pen will be removed and you can

use the laminated map again for another

mapping exercise.

5. Remember that a picture paints a thousand

words. Taking photographs of issues and the

current character of the estuary is hugely

valuable. For example you may wish to take

photos of algal blooms occurring in the estuary

each summer to observe changes over time.

This pictorial information is a powerful tool for

sparking discussion with other partners such

as Councils and research agencies.

6. Remember it’s up to you how many of the

investigation parts you do. You can also take

as long as you want!

NB: The aerial photos used in this chapter are

of a real New Zealand estuary, however all the

annotations are fictional examples.

With a pair of gumboots, a spade, a map and

a pen, anyone can get involved in estuary monitoring!
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