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Junior secondary programme

Level 4-5 ‘Crime scene investigation' stormwater

Resources
Stormwater mind map
Sound log
Activity to decide on actions for sustainability for stormwater
Stormwater action plan
Stormwater and the aspects of sustainability
Stormwater aspects
Stream/wetland food web experiential activity
The consequence wheel
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Tamaki River case study invited contribution

Support material
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As 90811: Student checklist for assessment
As 90811: Stormwater consequence matrix
As 90832: Student activity
As 90832: Student activity

This resource has editable sections for you to customise for your students.

Auckland schools are invited to contact Auckland Council for further support.

Email: efs.administration@aucklandcouncil.govt.nz
Visit: aucklandcouncil.govt.nz/educationforsustainability
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INTROBUCTION

What is stormwater?

Stormwater is rain water that flows across the ground and does not get absorbed into the soil.
It flows into stormwater pipes, then into streams, and from there into estuaries and the sea.

The way the region manages its stormwater, particularly as it grows, will determine the quality

and health of our freshwater and marine environment. One new person arrives in Auckland
approximately every twelve minutes. Auckland is expected to have a population of 2 million people
by 2030.

What are some stormwater management issues in Auckland today?
+ Stormwater run-off adversely affects Auckland’s urban streams.
- Stormwater contaminants are accumulating in estuaries and enclosed harbours.

Land development and soakage adversely affect groundwater aquifers.

Flooding can have a major impact on stormwater quality as it can cause erosion.
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Why develop assessment tasks for secondary schools?

Auckland Council has produced this resource to work in partnership with schools and with the

local community to help reduce the impact of stormwater on water quality in the region. These
assessment tasks and activities, which have been trialed in Auckland secondary schools, provide a
context for learning that engages students with their local communities and provides opportunities
for in-depth learning that can result in students gaining several achievement standards. Teachers can
choose one part to teach or can use stormwater or the stream as a context for developing scientific
monitoring. This will allow students to use the data to inform action for the local environment.
Students can also use their experience to explore different values around stormwater and develop
this through to level 3, with continued action and/or working with organisations for strategic
planning and long-term scientific monitoring.

The learning program has been based around developing action competence for sustainability.

& nzcurriculum.tki.org.nz/Curriculum-resources/Education-for-sustainability

Action competence here is defined as students having the ability and willingness to take action on
issues regarding stormwater and sustainability that interest them. We hope that you enjoy using
this resource.
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WHAT'S IN THIS RESOURCE?

Learning plan: Assessment resources:
A programme of learning/a course Four assessment resources for the Education for

outline for level 2 and level 3 NCEA Sustainability achievement standards. This resource has
qualifications. editable sections for you to customise for your students.

EfS 2.1 Storming the Waters! Stormwater action.
AS 90810 Undertake a personal action, with reflection, that contributes to a 6 credits Internal
sustainable future.

EfS 2.2 Stormy Waters — The science of stormwater.
AS 90811 Explain how human activity in a biophysical environment has 4 credits Internal
consequences for a sustainable future.

EfS 2.3 What's up in my stream?
AS 90813 Demonstrate understanding of how different personal values have 3 credits Internal
implications for a sustainable future.

EfS 3.5 Stormwater Strategy- Stepping up for Stormwater.
AS 90832 Develop a strategy for an organisation that will contribute to a 5 credits Internal
sustainable future.

The Education for Sustainability (EfS) standards are integrated across all learning areas. They are on the NZQA
framework and are part of the approved subject list.

N

J"k nzqa.govt.nz/qualifications-standards/qualifications/ncea/subjects/education-for-sustainability/levels

EfS standards can be included in a range of different courses or can be added to students’ learning programmes where
appropriate assessment can be part of in-depth study or extra curricula action. The standards, which were developed in 2008
have been aligned. They sit in the sub-field of science.

The senior secondary guidelines are on Te Kete Ipurangi (TKI):

N

J"k seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability

9 Ideas for a junior programme:

This resource also supports teachers of Year 9 and Year 10 classes planning to use stormwater as a context. It helps
engage in science and develops understanding and skills on an authentic issue in their own community. The programme
scaffolds learning to support sustainability topics in the senior school and provides links to topic outlines and resources.

N

“Ng  efs.tkiorgnz

9 Resources and support materials:

These can be used to support your programme.
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How does this resource support the key competencies of the New Zealand
Curriculum?

Action competence supports the development of the key competencies of the New Zealand
Curriculum through the process of taking action.

In Education for Sustainability the six aspects listed below have been identified through research in
New Zealand schools to support the development of student action competence.

(See: tlri.org.nz/tlri-research/research-completed/school-sector/investigating-relationship-between-
whole-school)

Experience:  E.g. visiting local streams and stormwater outlets and working to gather data.

Reflection: E.g. incorporating reflective learning strategies associated with experience and
learning.

Knowledge:  E.g. focusing on EfS concepts and scientific ideas.

Vision: E.g. providing opportunities for the student to think of their community in the next
ten (or forty) years.

Action: E.g. assessment opportunities for students to plan and implement actions to reduce
stormwater run-off.

Connections: E.g. deliberate teaching to make links between people and the environment,
knowledge and action, attitudes and responsibility.

ntacts for support or further information

kland schools are invited to contact Auckland Council about further support.
il: efs.administration@aucklandcouncil.govt.nz
: aucklandcouncil.govt.nz/educationforsustainability
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LEARNING PLAN

Teacher rationale

This document provides a learning plan for the NCEA assessments in this resource. For more details
see the NZQA link below.

& nzqa.govt.nz/qualifications-standards/qualifications/ncea/subjects/education-for-
sustainability/levels/

Both AS 90811 (EfS 2.2) and AS 90810 (EfS 2.1) could be done by a level 2 class in either a
sustainable futures class, environmental science or geography. Students can use the scientific data
from the EfS 2.2 assessment to inform the action of EfS 2.1. In both standards it is important for
students to develop an understanding of ‘sustainability’ and the interdependence of the aspects of
society, culture and economics with the environment.

Alternatively, each assessment could be done in different subjects in a cross disciplinary context, for
example a film about the human consequences on a local stream for media studies to inform the
community, or a speech in English to lobby support and action from the community for the stream,
informed by data gathered in biology.

Students need to link the scientific data in the stream investigation to the future of the ecosystem,
catchment, harbour and community. For the action standard, students will need to experience taking
action and practice planning and evaluating. There is also opportunity at level 3 AS 90832 (EfS 3.5)
to develop their action and their research in the biophysical environment by working with another
stakeholder.

The learning experiences provided are just suggestions so these can be used in any order for any of
the assessments or however is appropriate for your students. It is advised that students experience a
range of reflective practice and cooperative strategies, as well as experiences in the environment and
exposure to actions for sustainability. Some of the learning experiences for each standard overlap but
there are specific learning outcomes for each standard. Teachers could use the context of stormwater
for a range of learning experiences and then provide options for assessment opportunities.

Work on stormwater, stream monitoring and actions for sustainability could easily be linked to
other NCEA assessments, for example in science, biology, geography, technology and media studies.
See the EfS teaching and learning guidelines at:

& seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability/Learning-programme-design
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Key competencies

These are developed through the learning program and are denoted in green. For example EfS 2.2
provides:

Using language symbols and text, managing self, thinking, relating to others, and participating and
contributing.

The sample unit plan overleaf will help you to develop your unit about the impact of human activity
on stormwater in Auckland catchments and the effects on the Hauraki Gulf and Manukau Harbour
to support the level 2 and 3 EfS assessment resources provided below.

Curriculum links:  Principle — future focus of sustainability, citizenship.

Values: Ecological sustainability, innovation, inquiry and curiosity, community
and partnership.
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EFS: LEARNING PROGRAMME DESIGN

Sample unit plan for an integrated EfS programme

Education for Sustainability

History

How can rubbish recycling and composting be How has human settlement affected the
improved at our school? How can we preserve environmental quality of the catchment
the aquatic ecosystem? Why is it important to over time? What famous people have
create zones for biodiversity in urban areas? Do lived in the catchment area? What is

green businesses really make a profit?

Health and physical
education

What types of
recreational activities
are there around a
waterway? How do
people work best
together to solve
environmental
problems?

Mathematics and statistics

What is the area of land to be used?

What are the descriptive statistics
and margins of error associated with
biophysical water quality data?

How can we quantify the increase in
biomass in a planted area?

the Maori view on how the land of the
catchment was formed?

Geography

What are the
Urban stream urban planning

catchments: opportunities in

Drains or sustainable : response to increasing

ecosystems? population? What
type of substances do
people pour into the
stormwater system?

Science

What type of pollutants are entering the
waterway?

How is water quality measured?

What types of native plants attract birds?

What are the best environmental conditions
for growing plants?

What types and how many invertebrates live
in the stream?
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CURRICULUM LEVEL 7

Education for Sustainability
Three level 2 NCEA assessment tasks are available as part of this resource.
Students will gain knowledge, skills, and experience to:

+ investigate how to enhance and maintain biophysical systems and improve biodiversity
- investigate the aspects of sustainability in different contexts
- examine the values and behaviours that will contribute to a sustainable future

- plan, implement, and evaluate personal action for a sustainable future.
& seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability/Learning-objectives

Science

Nature of Science (NOS): Investigation in science, participating
and contributing.

+ Living world: Ecology — explain ecological distribution patterns and explain possible causes for
these patterns.

- Planet earth and beyond: Earth systems and interacting systems.

- Material world: Apply knowledge of chemistry to explain aspects of the natural world.

Geography

+ Understand how people’s perceptions of and interactions with natural and cultural environments
differ and have changed over time.

Technology

* Technological practice.

(Some lessons may take more than one period).
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CURRICULUM LEVEL 8

Education for Sustainability

Auckland Council has generated this level 8 stormwater task in recognition of the critical role
organisations play in stormwater outcomes. We really encourage you to take the lead in offering this
task to your students. Where students do not have access to an organisation, the council can assist
with finding an organisation for your students to work alongside.

Evaluate social, economic, and technological measures that could be taken to sustain natural
resources and improve biodiversity now and for the future.

- Analyse the impact of strategies and initiatives for a sustainable future.

+ Analyse actions necessary for sustainability and plan, implement and critically evaluate a personal
action for a sustainable future.

Science
Nature of Science (NOS): Communicating in science, participating and contributing.

+ Planet earth and beyond: Develop an in-depth understanding of the interrelationships between
human activities and the hydrosphere and biosphere over time.

- Geography: Understand how people’s diverse values and perceptions influence the environmental,
social and economic decisions and responses they make.

NCEA EFS STORMWATER: INTRODUCTION AND LEARNING PLAN Auckland ;%%;
for educational purposes only. Ouncﬂ A
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SECONDARY SCHOOL
STORMWATER NCEA
RESOURCES

INTERNAL ASSESSMENT RESOURCE:
EFS 21 (2015)

Education for Sustainability (EfS) Level 2

Supports internal assessment for Achievement Standard: 90810
Credits: 6

Storming the Waters! Stormwater Action
Undertake a personal action, with reflection, that contributes to a sustainable future.

This resource has been generated by Auckland Council with Auckland schools. Assessment
resources are still to be moderated. It is provided for educational purposes only for the aligned
Education for Sustainability Achievement Standards. It is based on the learning objectives from
seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability

Teachers must manage authenticity for any assessment from a public source, because students
may have access to assessment schedule or student exemplar material. Using this assessment
resource without modification may mean that students ‘work is not authentic.




TEACHER GUIDELINES

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal
assessment resource.

Context/setting

Students will need the opportunity to learn about:
+ sustainability issues with regards to stormwater
+ action planning

+ taking action and documentation

- evaluation and reflective process.

The action project the students choose should be manageable within the time frame set. They can work in a group and
with an outside organisation or individuals in order to develop insight and gather evidence into their chosen issue for action
as well as working cooperatively to carry out the action. This could be within the school or local community. Each student
must present an individual plan and evaluation as well as evidence of their part in the implementation of the action.

The aspects of sustainability and their interdependence will have been addressed in the learning program. Maori concepts
and values relating to the environment included wherever possible.

Issues of sustainability with regards to stormwater, e.g. contamination to waterways, impermeable surfaces,
sedimentation, heavy metals, road runoff, polluted waterways, community health, outlets into harbour and estuaries, loss
of biodiversity, cultural significance of waterways, flooding and growth of urban areas.

Students will learn about stormwater planning and management and options in the Auckland setting.
Students will be familiar with:
Z . . - . .
The ‘Auckland Council stormwater information’: aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/home.aspx
S\
Elk . . ,
waitakere.govt.nz/AbtCit/ei/EcoWtr/index.asp
Vi

2

Wai Care action planning: WaiCare.org.nz/Home.aspx

Students need to be familiar with the action-oriented process of the Guidelines for Environmental Education in New
Zealand Schools (pg 74), Learning Media, Ministry of Education, 1999, and the relevant concepts and terms relating
to a range of Level 7 Achievement Objectives as outlined in The New Zealand Curriculum, Learning Media, Ministry of
Education, 2007, and supporting curriculum documents. See:

Yy,

l‘k seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability/Learning-objectives

N

Jﬂk efs.tki.org.nz
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The learning progamme will incorporate learning experiences where students will have the opportunity for experiential
learning in the environment, (e.g. stream or stormwater remediation or stream testing), about the environment, (issues
and strategies relating to stormwater), and for the environment, (action for improving stormwater e.g. riparian planting,
community awareness-raising, or the adoption of public transport).

Students are encouraged to carry out their action in their school or local community to enable the setting of realistic
objectives and timeframes. It is important that students choose their own action around reducing stormwater impacts so
there is a sense of meaning and purpose.

Cleaning up litter from streams is not considered an action for sustainability unless the cause of the issue is also
addressed or there is another purpose like community engagement. For example, students could investigate sources of
the litter and choose to target that in the action. However, a stream clean-up may be used as an introductory learning
experience to provide students with data about the type of litter and also develop an emotional response to the issue
which could motivate action and to get more people involved. Sustainable Coastlines carries out beach cleanups and
have a project linking to stormwater drains.

Yy,

l‘k sustainablecoastlines.org/

Documentation

This can take any format agreed by students and/or teachers, e.g. the plan and evaluations could be a report,
presentation or video and can include photos, speeches, websites, letters, and/or blogs as evidence of action. The student
must present individual evidence of planning and evaluation but can share evidence of action.

Evaluation and reflective process

Reflective practices need to be taught and students must keep a learning journal or blog in which to record thoughts and
ideas about the action process.

Conditions

It is expected that students will complete this action assignment over an extended period of time (say 10 -16 weeks) in
order to complete their actions. Consultation is necessary and may be done through milestone meetings where students
will discuss appropriateness of their action and time management.

In order to ensure authenticity of student work, individual reflective logs or learning journals are to be kept along with
evidence of the processes involved while planning and taking action. The students may plan and carry out the action in
groups however the report of their plan, action, and evaluation that is submitted must be completed individually.

The planning of the action may be completed in class time but aspects of the action will need to be done in the student'’s
own time. The action plan and evidence of the implementation needs to be sighted by the teacher at scheduled times.

Resource requirements

Students should have been introduced to the concept of action and have explored examples of action for sustainability.

It could be useful here to invite a speaker from a well-known organisation, e.g. Auckland Council or Wai Care, which has

taken action for sustainability, so that students can hear the philosophy behind the action and develop an understanding
of the skills required.

It is expected that students will have an understanding of the concept of a sustainable future. It is important that time

is allocated so that students can investigate the criteria other organisations use to judge whether the actions they

are taking meet sustainability outcomes. Relevant organisations include councils, community groups and businesses.
Students also need to develop criteria by which they can evaluate the effectiveness of their personal action plan towards
a sustainable future. This includes the identification of key competencies and project management skills they are
developing while working collaboratively to develop a plan.

Ve,

l‘k decision-making-confidence.com/decision-making-process-grid.html
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Name:

INTERNAL ASSESSMENT RESOURCE

Achievement Standard Education for Sustainability 90810: Undertake a personal action,with reflection, that

contributes to a sustainable future.

Subject reference: Education for Sustainability 2.1
Resource title: Storming the Waters! Stormwater action.

Credits: 6

Evidence/Judgements for
Achievement

Undertake a personal action, with
reflection, that contributes to a
sustainable future.

Evidence/Judgements for

Achievement with Merit

Undertake a personal action, with
in-depth reflection, that contributes
to a sustainable future.

Evidence/Judgements for
Achievement with Excellence

Undertake a personal action, with
critical reflection, that contributes
to a sustainable future.

STUDENT INSTRUCTION SHEET

By the end of this assessment activity you will submit evidence to show that you can:

plan an action for stormwater that will contribute towards a sustainable future
implement the plan of action

critically evaluate the effectiveness of the action in relation to sustainability
identify a personal response to the action.

Aim: this can be a group action project but the report submitted must be individual.
Time: in order to complete this assignment you will be allocated in-class time but you will be expected to
complete much of it during homework time and in the holidays.

Late submissions will not be accepted without the permission of the school’s Assessment Co-ordinator.

You are required to complete a learning journal of the investigation you have done for the development and
implementation of your action plan. Your journal may be in the form of a wiki, blog or notebook. You will be given
dates when it is expected you will conference with your teacher to discuss progress and the relationships you
have established with the people or organisation(s) involved with the action which you have chosen.

Dates for conferencing:

NCEA EFS STORMWATER: TASK 2.1
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Name:

Task 1: Understanding the issue

a) Describe stormwater and the issues that it causes in your community.
Describe your catchment and identify if it is urban or rural.

b) Explain why stormwater is a sustainability issue that affects Auckland’s communities and harbours.
Identify how stormwater affects the environment, people and/or the economy of your community.

c) Gather and use data such as stream monitoring, water testing, observations, photos of stormwater
drains and GIS data. intermaps.arc.govt/AucklandCouncilViewer/ to inform your action group about
stormwater in your community.

d) Identify individuals or organisations that are involved with stormwater in your community.
Can you identify human activities on land that pollute stormwater? An example would be a business that
washes their cars on the street or in their parking lot with detergent or other car washing chemicals.

e) In a small group, brainstorm a range of solutions to improve stormwater and reduce stream and harbour
contamination. What is the source of pollution? How can we prevent or reduce it? Research actions
other groups have taken in New Zealand and globally to improve stormwater.
aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/home.aspx

f) Use the information you have collected to help develop an action plan that is
SMART
S = specific
M = measurable
A = achievable
R = relevant
T = time appropriate.

g) Create a vision of what you hope will happen in one year, five years or twenty years (be positive) and
describe how your action will contribute towards a better future.

for educational purposes only. CounCiI
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Name:

Task 2: Planning

a) Individually develop a detailed plan. Your plan will include:

* aclear goal or purpose that you can measure and a description of how the goal will contribute to your vision
of a sustainable future

» a sequence of steps to carry out with a time line. Use the ‘5W’s’ to help.
(What? Who? When? Where? Why? How?)

» an outline of the roles others may take in supporting you to undertake the action

« criteria that will evaluate the effectiveness of your action for a sustainable future.
How will you know if your action has been successful?

Note: At this stage it is important that you take the time to investigate the criteria other organisations use to
judge whether the actions they are taking meet sustainability outcomes.

Once you have some examples of these criteria draw up your own that you will use to evaluate the
effectiveness of your action.

Milestone 1. Your action plan needs to be approved by your teacher before it is implemented.
(Teacher to insert date:) / /

Task 3: Implementing your action

a) Keep a record of the dates and the activities you and your group were involved in. This is to be written up in
the learning journal or log and can be supplemented by photos, newspaper articles, video clips, etc. that
illustrate your action(s).

Reflect on your plan and describe any barriers that you faced. Include any modifications to your action plan
and give the reasons why any changes were made.

Remember to keep a learning journal of your action process — enter your reflections daily.
Questions you may ask yourself are:

What did | do this week?

How did | feel about my progress?

What have | learned? Which people did | meet with?

What do | plan to do next?

Milestone 2. Your teacher or project mentor will sign your learning journal at regular intervals.
Dates will be given to you to show evidence of implementation.

for educational purposes only. ounCiI
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Name:

Task 4: Evaluation

How effective has your action been in achieving your goal?
(It doesn’t matter if it has been unsuccessful as long as you can explain why and suggest improvements).

a) Use data or evidence you have collected to evaluate your success on reducing the impacts of stormwater in
your community.

b) Use your criteria (from task 2) to critically evaluate your action in achieving your goal.
Identify and discuss the strengths, weaknesses, opportunities and threats of your action based on your
criteria.

c) Has taking action affected your own attitudes or behaviours in relation to stormwater?
If so, explain how. If there has been no change, explain why.

d) Using all the answers in task 4, discuss the ways that your action contributes to a sustainable future.
Include consequences to the environment and to the economy as well as to people and cultures.
You may apply Maori concepts and include recommendations for future actions.

(Teacher to select presentation format — could be a PowerPoint, written report, video or a speech with the
learning journal as evidence).

NCEA EFS STORMWATER: TASK 2.1 Auckland ggg
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Name:

Checklist

Your report should include:

Action chosen and the reason relating to a sustainable future

Complete

+ Clear goal relating to an outcome to improve stormwater.
Description of the stormwater issue.

» The environmental, social, economic and/or cultural aspects of the issue and the
action.

 Vision of the future, if action is successful.

A detailed plan with evidence of action

» Steps needed to carry out action.

» A timeframe of when they need to be completed.

* Roles - Identifying who will do each task.

* Who will help and what information do you need?

» Photos, data and results of your action.

Critical evaluation of how the action supports sustainability

» Explain what has happened as a result of your action.

» Has it changed the environment or people’s behaviour?

« Will it impact on your community or the economy?

* |s your action sustainable now and in the future?

Personal reflection of your attitudes, values and behaviours in response to carrying out

this action

» How did you feel taking action?

* What did you learn?

» Has it changed your own attitudes about stormwater, your environment or your
community?

» Has it changed your attitude about what you can achieve?

NCEA EFS STORMWATER: TASK 2.1 Auckland ggg
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Assessment Schedule: EfS 2.1 Storming the waters! stormwater action

Evidence/Judgements for vidence/Judgements for Evidence/Judgements for Achievement
Achievement Achievement with Merit with Excellence

Understanding the issue As for achieved. As for achieved.

Outline of importance of the
stormwater issue with at least
one aspect of sustainability.

Planning As for achieved. As for achieved.
Goal stated.
One action recommended.

Contribution of action to aspect(s)
of sustainability identified and
linked to stormwater issue.

Description of clear steps to
be taken.

Time frame shows a clear sequence.

Data collection and /or
measurement methods stated.

Evidence of action implemented

Evaluation Comprehensive evaluation Critical evaluation
Written evaluation and learning As for achieved, plus: As for achieved, plus:
journal providing evidence submitted, - A personal response - Drawing conclusions of the strengths,
including any modifications to the explains why or why weaknesses, opportunities and threats
original plan. not the personal action of the action in relation to aspect(s) of
Judgment of the effectiveness changed own attitudes, sustainability
of the action plan provided. values or behaviours « The effectiveness of the action is
How action contributed to a in relation to the evaluated on criteria based on aspects
sustainable future based on sustainability issue. of sustainability in contributing to a
the aspect(s) of sustainability sustainable future.
addressed in the plan + A personal response to the action provided
Evidence of appropriate using supporting evidence and examples
data collection and validity using one or more of;
of measurements. - Stating supported opinions or judgments
Personal response to the action is - Considering implications
described and related to whether - Projecting future impacts
it had changed their attitudes,
values or behaviours, with
regards to their responsibility
towards resource use and waste
(no change is acceptable with
reasonable discussion).

Evaluating options

Suggesting alternatives and next actions
for personal and social responsibility

A discussion as to whether the action
has changed their attitudes, values

or behaviours in contributing to a
sustainable future (no change is
acceptable with reasonable discussion).

Please refer to assessment schedules for internal assessment resources for examples of student responses.

“"k ncea.tki.org.nz/Resources-for-Internally-Assessed-Achievement-Standards/Social-sciences/Education-for-sustainability/
Level-2-Education-for-sustainability
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SECONDARY SCHOOL
STORMWATER NCEA
RESOURCES

INTERNAL ASSESSMENT RESOURCE:
EFS 2.2 (2015)

Education for Sustainability (EfS) 2.2

Supports internal assessment for Achievement Standard: 90811
Credits: 4

Stormy Waters — The science of stormwater
Explain how human activity in a biophysical environment has consequences for a sustainable
future.

This resource has been generated by Auckland Council with Auckland schools. Assessment
resources are still to be moderated. It is provided for educational purposes only for the aligned
Education for Sustainability Achievement Standards. It is based on the learning objectives from
seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability.

Teachers must manage authenticity for any assessment from a public source, because students
may have access to assessment schedule. Using this assessment resource without modification
may mean that students' work is not authentic.




TEACHER GUIDELINES

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal
assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Education for
Sustainability 90811. The achievement criteria and the explanatory notes contain information, definitions, and
requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

Students will need the opportunity to learn about:

. stormwater

- data collection of the impact stormwater has on a stream environment
+ human activity and stormwater

- sustainability of a biophysical environment

- consequences for a sustainable future including environmental, social, economic and/or cultural aspects around
stormwater.

This assessment activity requires students to conduct an inquiry into human activity in relation to stormwaterthat
affects a local stream and to present evidence on the consequences of this activity on a sustainable future.

Adapt the activity to meet the needs and interests of your students. Select a stream environment in your local
community. Students could use their own field data and observations collected during their practical investigation work
as well as relevant resources and information they collect during their research. You can also provide resource materials
(including tables, graphs, resources sheets, photographs, websites, videos and/or reference texts) as appropriate.

Teachers can adapt the task (and assessment schedule) to suit an investigation of a local environment, e.g. a wetland,
stream, river, lake or estuary. Students may use a range of data, collected by themselves and others, or provided by
the teacher, in order to investigate the consequences of human activity on the ecology and one other physical system.
Information about at least two interrelated species should be included in their final report.

This assessment task has been written to work in conjunction with the internal assessment resource for EfS 2.1.

Conditions:

It is expected that students will complete this assessment activity over an extended period of time between 6-8 weeks.
Meet with students on a regular basis to monitor progress.

The total time for the assessment will depend on whether it is completed in conjunction with the final written report for
EfS 90810 Undertake a personal action, with reflection that contributes to a sustainable future or otherwise. Wherever
such integration between different parts of the programme occurs, teachers must ensure that opportunity for the

work presented for each assessment is developed sufficiently in order to meet the criteria for each standard. In all such
cases, teachers should refer closely to each relevant standard, including the explanatory notes and the conditions of
assessment.

Resource requirements

Students should have access to;

- a local stream environment for data gathering

+ technology and relevant equipment for data collection

- internet and useful websites relating to stormwater.

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Additional information

This assessment resource requires the student to conduct an inquiry into human activity related to stormwater and

the impact on a sustainable future. Students will need to develop understanding about the aspects of sustainability —
environmental, social, economic, and cultural, and/or Maori concepts related to streams and waterways. The expression
of Méaori concepts will vary between hapa and iwi. Consult with your local Maori community on how these concepts
should be expressed.

This assessment will benefit from working with Wai Care waicare.org.nz, which is a community stream monitoring
initiative. Students will require internet access for research.

AV,

l‘k The Education for Sustainability community on TKI provides useful material to support this activity. efs.tki.org.nz

A

! Ministry for the Environment reports provide a variety of examples of human interations that affect waterways. mfe.
govt.nz/publications/water/

Biodiversity NZ biodiversity.govt.nz/resources/index.html
Department of Conservation (DOC) doc.govt.nz/nature/valuing-nature/biodiversity

Auckland Council information about stormwater and relevant catchments:
aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/home.aspx

aucklandcouncil.govt.nz/en/ratesbuildingproperty/propertyinformation/gis_maps/pages/home.aspx

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Name:

INTERNAL ASSESSMENT RESOURCE

Achievement Standard Education for Sustainability 90811: Explain how human activity in a biophysical
environment has consequences for a sustainable future.

Subject reference: Education for Sustainability 2.2
Resource title: Stormy Waters — The science of stormwater

Credits: 4

Evidence/Judgements for Evidence/Judgements for | Evidence/Judgements for
Achievement Achievement with Merit . Achievement with Excellence

Explain how human activity in Explain in-depth how human Comprehensively explain how

a biophysical environment has ~ activity in a biophysical - human activity in a biophysical
consequences for a sustainable _environment has consequences for ~ environment has consequences for
future. ~asustainable future. ~asustainable future.

STUDENT ASSESSMENT CONDITIONS

Human impact on our local stream

» This assessment will involve a field trip to a local stream to gather evidence.

* You will be assessed on how well you discuss the consequences of human activity, related to stormwater, on
your local stream environment.

* You will complete the assessment task under test conditions on (insert date)
You will have approximately 10 hours of class time to complete this assessment using the ewdence you have
collected.

* No assessment materials must leave the classroom. At the end of each period you must hand in your
assessment and related materials to your teacher.

* If you need extra paper ask your teacher for more.

Dates of the assessment:

Authenticity statement: Please read the following authenticity statement and sign below.

The work | hand in for assessment purposes will be my own. | will not give my work to another student who may
present it as their own.

| understand that if | am found to have submitted work that is not my own, or given my work to another student, | will
receive no credits for that assessment.

| have read and fully understand the above statement and this assessment task is my own work.

Student signature:

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Name:

STUDENT INSTRUCTION SHEET

For this assessment you are expected to visit a local stream environment
and gather evidence to discuss the consequences that human activity has on stormwater and how it affects the
future sustainability of the stream, the harbour and the people who live there.

You will use material from class and your own field work. Use a learning journal or log book to document your
research and reflections. You may include video, photos, interviews etc.

By the end of the assessment activity you will submit evidence to show that you have collected scientific data to
determine the consequences of stormwater on a local stream and the consequences for a sustainable future.

In urban areas, stormwater flowing off surfaces such as roads, pavements and roofs can contain elevated levels
of a range of pollutants including vehicle fuel and oil, heavy metals, rubbish, fertilisers, pesticides and fine
sediment. It can also be much warmer than the rain if it has run over warm roads and other impervious surfaces,
which will reduce the amount of dissolved oxygen in the water. This stormwater can cause harmful effects when it
enters the streams and rivers flowing through an urban area.

NCEA EFS STORMWATER: TASK 2.2 Auckland ggg
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Name:

Task 1: Explain key features of the stream environment.

You can complete this work individually or as part of a group and you may discuss your ideas and questions with
other stakeholders, including your teacher.

On the map provided, show the location of the stream in your community that you are investigating which
receives stormwater runoff. Indicate any key features or land use that will contribute to stormwater runoff. You
may use GIS at:
aucklandcouncil.govt.nz/EN/ratesbuildingproperty/propertyinformation/GIS_maps/Pages/Home.aspx and include
the different map views to help you. You may wish to outline the catchment of the stream you are studying and
the beginning and end of the stream.

Draw a diagram of the stream area you will be collecting data from. Identify the biotic (living) and abiotic

(non-living) factors. Use your observations to describe how stormwater might affect this local stream environment.

(Teachers you will need to cut and paste a map into the space below to show the location of your stream
environment for this activity)

NCEA EFS STORMWATER: TASK 2.2 Auckland ggg
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Name:

Space provided for any additional images needed.

NCEA EFS STORMWATER: TASK 2.2 Auckland gg;
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Name:

Task 2: Explain the biophysical nature of the stream environment.
Include any data you have measured

A) Ecological system

Draw the main food web of the stream in your local catchment. Be sure to identify species names, direction of
energy flow, and whether each organism is a producer, consumer, or decomposer. Identify the species you have
found in your investigation and explain how they provide information on the quality of the environment.

Drawing:

for educational purposes only. CounCiI
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Name:

B) Hydrological system

Investigate the water quality of the stream. Use information and data that you have gathered that may include flow,
clarity, nitrogen, phosphate, oxygen levels, pH, temperature, heavy metal concentrations and substrate to describe
the stream environment.

Explain how water quality interacts with the ecological system.

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Name:

Task 3: How does human activity in your area affect stormwater and what are
the consequences on the local stream.
Outline human activity that impacts on stormwater in your community. You can include pictures and descriptions.

You may include positive and negative examples of human activity on stormwater. Include why it happens, when it
happens, and where it happens?

Activities may include drains, pipes, urban development, building impervious surfaces, riparian planting, culverts,
day-lighting, raingardens.

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Task 4: Explain how human activity impacts stormwater and the consequences
for the sustainable future of Auckland.

Using the information from tasks 1-3, discuss a range of consequences human activity has on stormwater and the
biophysical environment. Include how stormwater has impacted the biology of the environment and the physical
stream environment. Use additional refill if necessary.

NCEA EFS STORMWATER: TASK 2.2 Auckland -&%
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Consider the wider implications of these consequences for a sustainable future. This may include projections of
future impacts.

Choose one of the consequences you identified above. Write it in the box below:

Use research to outline two possible future options and explain how it could improve the biophysical environment.

Discuss how these improvements could impact on the future of Auckland.

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Assessment schedule: EfS 2.2 Stormy waters — the science of stormwater

Evidence/Judgements for Achievement Evidence/Judgements for . Evidence/ Judgements
Achievement with Merit for Achievement with
i Excellence

Explain how human activity in a biophysical Explain in- depth how Comprehensively explain
environment has consequences for a human activity in a how human activity in a
sustainable future. biophysical environment biophysical environment
has consequences for a has consequences for a
sustainable future. sustainable future.

Explanation of the characteristics of the local As for achieved. As for achieved.
stream in relation to stormwater. Could
include a map showing key features.
The biophysical environment is an urban
stream with a muddy or rocky bottom
with a gentle flow rate. The stream is near
the bottom of the catchment which is
mainly housing with some industry further
upstream. There is some riparian planting
where we tested the stream but some of the
stream is piped.
Ecological system and the physical system it
interacts with is explained. This will include
data and measurements.
Algae and plant species are key producers
and provide the basis for a complex food
web (illustrated) with a range of macro-
invertebrates that are indicators for the
health of the stream environment. The
presence of several damselfly larvae and
mites from invertebrate sampling indicate
that the stream is not completely degraded
but not fully healthy.

An outline of human activity that impacts on As for achieved. As for achieved.
stormwater and the local stream.

Stormwater comes off the road, which is an
impermeable surface and is piped into the
stream at various points. Urban development

is a human activity that increases impermeable
surfaces that increases stormwater runoff
pollutants from cars can be collected by
stormwater off roads which also enters the
streams. The stormwater also collects sediment
from the new building development which is not
protected near to the stream.

NCEA EFS STORMWATER: TASK 2.2 Auckland %
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Evidence/Judgements
for Achievement

Plan, implement and
evaluate a personal
action that will
contribute towards a
sustainable future.

Evidence/Judgements for
Achievement with Merit

Plan in detail, implement and
comprehensively evaluate a personal
action that will contribute towards a
sustainable future.

Evidence/Judgements for
Achievement with Excellence

Plan in detail, implement and critically
evaluate a personal action that will
contribute towards a sustainable
future.

Conclusions of the
consequences of human
activity and stormwater
are stated in relation to
a sustainable future.

After heavy rain the
stormwater brings mud
and sand from the land.
This makes the water
less clear which makes
it more difficult for
kokopu to find food and
also affects the gills of
the macro-invertebrates
forexample, damsel

fly larvae. This disrupts
the food chain in the
stream as some species
do not survive and the
health of the stream
deteriorates and will
continue to get worse .

Informed conclusions about why
human activity in a biophysical
activity has consequences for a
sustainable future in terms of aspects
of sustainability. The clear logical
conclusions will be supported by
evidence.

As this stream is in the middle of an
urban environment there is an increase
of impermeable surfaces and runoff
areas where the stormwater can collect
pollutants and sediment. As the city
grows more and more land is cleared

to build new houses. When the land

is cleared it is easy for rain to wash

the surface soil on to the roads and
into the stormwater drains and the
streams. This means that the particles
of mud make the water cloudy and the
habitat for the macro-invertebrates
less tolerable. Not as many macro-
invertebrate species can survive so
there is less food for fish and they could
leave or eventually die out. Then the
habitat would only have more tolerant
species like bloodworms that can
survive the conditions.

Insightful conclusions are drawn about
the wider implications of how human
activity and stormwater in a biophysical
environment has consequences for a
sustainable future.

The conclusions may include projections
of future impacts and consideration

of options that may improve the a
sustainable future.

Sediment suspended in the water or settled
on the streambed makes the habitat less
suitable for organisms like mayfly larvae.
As the stream becomes more degraded
and other small organisms die out, species
like native freshwater fish which are higher
up the food chain are affected. There is

less and less biodiversity as the stream
becomes more degraded. This sediment
will eventually travel down to estuaries,
affecting migration of juvenile fish and
silting up the harbours. Not only does this
affect the physical habitat of the receiving
harbour there is less food for marine species
and therefore limits population. There

are more regulations about containing
sediment runoff that could prevent some
silt but these need to be strictly enforced.

The examples above relate to only part of what is required, and are purely indicative.

Final grades will be decided using professional judgement based on a holistic examination of the evidence provided
against the criteria in the Achievement Standard.

Please refer to assessment schedules for internal assessment resources for examples of student responses.

Ve,
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SECONDARY SCHOOL
STORMWATER NCEA
RESOURCES

INTERNAL ASSESSMENT RESOURCE:
EFS 2.3 (2015)

Education for Sustainability (EfS) Level 2

Supports internal assessment for Achievement Standard: 90813
Credits: 3

What's up in my stream?
Demonstrate understanding of how different personal values have implications for a
sustainable future.

This resource has been generated by Auckland Council with Auckland schools. Assessment
resources are still to be moderated. It is provided for educational purposes only for the aligned
Education for Sustainability Achievement Standards. It is based on the learning objectives from
seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability.

Teachers must manage authenticity for any assessment from a public source, because students
may have access to assessment schedule or student exemplar material. Using this assessment
resource without modification may mean that students' work is not authentic.




TEACHER GUIDELINES

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal
assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Education for
Sustainability 90813. The achievement criteria and the explanatory notes contain information, definitions, and
requirements that are crucial when interpreting the standard and assessing students against it.

This standard requires an understanding of Learning objective 7.3: Students will gain knowledge, skills, and experience to:
examine the values of different groups of people, how these values are expressed in various practices, and the present and
future consequences for sustainability.

Context/setting

Students will need the opportunity to learn about:

- personal values and related attitudes and behaviour

- arange of values associated with stormwater and the environment
+ how different values impact on stormwater management

+ implications for a sustainable future.

This assessment task does not require a value change by the students but it does encourage them to explore different
value positions and understand the behaviours that arise from those values. They are also challenged to reflect on their
own values and behaviours in relation to sustainability. It is not their values or behaviours that are being assessed here
but their ability to discern (explain or discuss) which values and behaviours would support a sustainable future. They
could visit a stream environment to explore the impact of stormwater and also have the opportunity to have guest
speakers with a range of perspectives on stormwater the environment.

Conditions

The students may have access to their stormwater notes and other resources that will help them complete the tasks. This
is not a closed book assessment but must be completed individually.

It is suggested that this activity take place over 3-5 weeks .

Resource Requirements

Students will require internet access for research.

WV

éfk ) . . . s
Students will complete this assessment using the resources included in this resource and
niwa.co.nz/freshwater-and-estuaries/stormwater-management/stormwater-an-introduction

Yy,

l‘k Site and catchment maps can be generated on Auckland Council’s GIS viewer. They can be set up as aerial
maps, showing streams and the stormwater network. See: Aucklandcouncil.govt.nz/EN/ratesbuildingproperty/
propertyinformation/GIS_maps/Pages/Home.aspx Contact Auckland Council’s Call Centre for further support on
09 301 0101.

waitakere.govt.nz/abtcit/ei/ecowtr/stormwater/index.asp

Additional Information

This assessment resource requires the student to conduct an inquiry into different values related to stormwater and

the environment and the implications for a sustainable future. Students will need to develop understanding about the
aspects of sustainability — environmental, social, economic, and cultural, and/or Maori concepts related to stream and
waterways. The expression of Maori concepts will vary between hapt and iwi. Consult with your local Maori community
on how these concepts should be expressed.

This assessment will benefit from working with Wai Care waicare.org.nz, which is a community stream monitoring
initiative and could be done in conjunction with achievement standard 90810 and/or 90811.

NCEA EFS STORMWATER: TASK 2.3 Auckland %
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Name:

INTERNAL ASSESSMENT RESOURCE

Achievement Standard Education for Sustainability 90813:
Demonstrate understanding of how different personal values have implications for a sustainable future.

Subject reference: Education for Sustainability 2.3
Resource title: What's up in my stream?

Credits: 3

Achievement Achievement with Merit Achievement with Excellence

Demonstrate understanding of Demonstrate in-depth Demonstrate comprehensive
how different personal values ~ understanding of how personal ~ understanding of how personal
- have implications for a sustainable = values have implications for a - values have implications for a
~ future. ~ sustainable future. ~ sustainable future.

STUDENT INSTRUCTION SHEET

You must complete all tasks. Use the spaces provided in the booklet. Use the space provided as a guide to the
amount you should write down. Your answers may include other resources you have gathered in class and at
home and your own knowledge, ideas, and understanding of stormwater.

For this assessment you will:

Demonstrate comprehensively your understanding of how different personal values associated with stormwater
and the environment have implications for a sustainable future. Reflect on your own values and associated behaviour
about stormwater and the environment and how these have implications for a sustainable future.

This assessment is not about values positions and why people hold them but an exploration of the values and
behaviours that support a sustainable future. In order to explore those positive values and behaviours it may be
pertinent to explore the oppositional position i.e. values and behaviours that do/would not support a sustainable
future.

NCEA EFS STORMWATER: TASK 2.3 Auckland %
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Name:

A sustainable future requires the development of ways of thinking and acting to meet the needs of
the present generation without compromising the ability of future generations (of all living things)
to meet their own needs. In Aotearoa New Zealand, a sustainable future reflects, wherever possible,
consideration of Maori concepts and values relating to the environment, which may vary between
hapa and between iwi.

Values are deeply-held beliefs that influence the way people think, feel and act.
Behaviours in this context are actions in a given situation that arise from people’s values.

Implications for a sustainable future are the potential result of behaviours that promote or disrupt
the sustainability of an environment.

Identify your value of stormwater

Identify how important stormwater is to you:

Place an X on the continuum below.

has no not really it has some quite very
importance at all important importance important important

NCEA EFS STORMWATER: TASK 2.3 Auckland ggg
for educational purposes only. CounC|| .
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Identifying different values of stormwater

Strong sustainability model

Society/Culture

Environment

For each of the people/groups listed below, match the aspect of sustainability
that they are most likely to value. Draw a line to connect them - you may use

aspects more than once.

Note: This is a generalisation and may not apply to every member of the group.

Mana whenua

Auckland Council

Project Twin Streams
stormwater engineers in the past
stormwater engineers now

Wai Care

Catholic Christian Church

local residents

social sustainability
environmental sustainability
economic sustainability
cultural sustainability

NCEA EFS STORMWATER: TASK 2.3
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Task 1: Examine the characteristics of different personal values (own and others)
and the behaviours associated with them about stormwater

Choose two of the groups from the previous page. For each group, use the space provided to
explain the values that the group holds and how it supports the aspect of sustainability in relation
to stormwater.

In your answer think about their role in the community and what is important to them. Use examples to show how

these values are reflected in their behaviour and actions in regard to stormwater (If there is not enough space
below, use a refill sheet).

Group 1:

Examine the values that this group holds in regard to stormwater.
Include why the aspect(s) of sustainability is important to them.

Use examples to examine the behaviours associated with their values.

NCEA EFS STORMWATER: TASK 2.3 Auckland %
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Examine the values that this group holds in regard to stormwater.
Include why the aspect(s) of sustainability is important to them.

Use examples to examine the behaviours associated with their values.

NCEA EFS STORMWATER: TASK 2.3 Auckland %
for educational purposes only. CounC|| .
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Use examples to examine your own values and behaviours associated with stormwater and
the environment.

NCEA EFS STORMWATER: TASK 2.3 Auckland .&%
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Name:

Task 2: How do these values and associated behaviours impact on the
sustainability of stormwater in Auckland, now and in the future?

For each of the two groups draw justified conclusions about how or why different personal values and behaviour
(i.e. actions) affect stormwater and its impact on the sustainability of the environment.

In your answer:
 explain how each group affects/manages/influences stormwater
+ explain the implications of each group’s action on the environment, (e.g. streams, biota) and its sustainability in

the future
« use specific information in your answer.

Group 1:

NCEA EFS STORMWATER: TASK 2.3 Auckland %
for educational purposes only. CounC|| .

Page 7 of 13




NCEA EFS STORMWATER: TASK 2.3 Auckland gg;
for educational purposes only. CounC|| .

Page 8 of 13




Name:

Task 3: For the group(s) you have chosen justify how or why different personal
values and behaviours are more likely to lead to a sustainable future.

Explain the similarities and differences of the values and associated behaviours these two groups hold. In your
answer consider the implications for sustainability in the Auckland region. You may use diagrams, models and
bullet points to support your answer and could include projections of future impacts and discussion of how and
why values could be adapted to support a more sustainable future.

for educational purposes only. CounCiI
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Task 4: Identify your value of stormwater

Identify how important stormwater is to you:

Place an X on the continuum below.

has no not really it has some
importance at all important importance

quite
important

very
important

NCEA EFS STORMWATER: TASK 2.3 Auckland %
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Write a letter to your local newspaper, outlining the following:

a) Explain how your values in relation to stormwater have been influenced or not by investigating the issue
associated with stormwater in your local area.

b) Justify why your values have or have not changed over time.

c) Explain how your values in relation to stormwater affect your behaviour.

d) Draw conclusions about how your behaviour affects your local catchment and its sustainability in the future.
Your discussion may include justifying decisions, making judgements, stating opinions, considering

implications, projecting future impacts, evaluating options, comparing and contrasting, analysing or suggesting
alternatives, as appropriate.

NCEA EFS STORMWATER: TASK 2.3 Auckland %
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Assessment Schedule: What's up my Stream?

. Evidence/Judgements for Evidence/Judgements for Evidence/Judgements for
Achievement vement with Excellence

The characteristics of at least As for achieved. As for achieved.

two different personal values are

examined including their own.
Respect for the waterways as
part of a bigger environmental
system whereby the stream
needs to be cared for and
stormwater runoff managed.
e.g Riparian planting.
Economic value of the land
whereby the stream must not
lower the price of the property,
e.g piped underground.
Hauora -the balance of a
healthy environment and
community e.g. people
are aware of the impact of
stormwater and do not dump
toxins down drain.

For each of the two groups examples  As for achieved. As for achieved.
are used to examine the behaviours
associated with the values:

e.g Wai Care — monitoring with

the community to raise awareness
and give knowledge and data

on which to base decisions. For
improvements like fencing and
riparian planting to protect streams
from erosion and fertiliser runoff,
as well as to provide shade, shelter
and food for aquatic species.

NCEA EFS STORMWATER: TASK 2.3 Auckland .&%
for educational purposes only. counCiI .‘AA‘.




Evidence/Judgements for
Achievement

Demonstrate understanding
of how different personal
values have implications for a
sustainable future.

Evidence/Judgements for
Achievement with Merit

Demonstrate in-depth
understanding of how personal
values have implications for a
sustainable future.

Evidence/Judgements for
Achievement with Excellence

Demonstrate comprehensive
understanding of how personal
values have implications for a
sustainable future.

Conclusions stated about the
implications at least 2 personal
values and behaviours for a
sustainable future.

They may have also
commented on those values
and/ or behaviours that
currently do not support
sustainability outcomes.

Because Wai Care values
environmental sustainability
and works with the community
to raise awareness about the
effect of stormwater as well as
supports them to participate
in actions like riparian planting
the impact of stormwater on
streams will be reduced. if

the stream becomes healthier
there will be more life in the
stream which will contribute to
a healthier ecosystem and also
reduce pollution into the sea.

For each of the two groups,
informed conclusions are
drawn based on examples and
evidence about why certain
values (own and others)and
behaviours around stormwater
have implications for a
sustainable future.

e.g. Project Twin Streams
values community participation
and therefore works to involve
the community in improving
the stream and reducing the
impact of stormwater. This
active engagement in working
together fora common
environmental goal increases
awareness and ownership of
the local environment and
therefore fosters a respect
now and in the future. Actions
that arise from our of caring
for alocal waterway will be a
continued line - planting of the
waterway to improve water
quality and other actions to
raise the profile of the stream
with more local residents, so
they understand their own
actions, e.g. car washing
increasing pollution like
phosphates in the stormwater
and eventually the waterways
to the harbours.

Conclusions are justified based
on examples and evidence
about how or why some
different personal values (own
and others) and behaviours
around stormwater are more
likely to lead to a sustainable
future than others.

e.g. Regional councils have
always wanted to protect the
waterways but in the past have
used technology to reduce the
impact of stormwater on the
waterways and surrounding
land. Regional councils have
laws to uphold and value
legislation as a means of
ensuring compliance. There
has been a shift in valuing a
shared responsibility and a
commitment to support social
values inherent in a community
taking responsibility for its
actions. Therefore council
works more collaboratively
with the community to educate
about sustainable behaviour
now and for the future as
community will share these
values with their children.

NCEA EFS STORMWATER: TASK 2.3
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Evidence/Judgements for
Achievement

Demonstrate understanding
of how different personal
values have implications for a
sustainable future.

Evidence/Judgements for
Achievement with Merit

Demonstrate in-depth
understanding of how personal
values have implications for a
sustainable future.

Evidence/Judgements for
Achievement with Excellence

Demonstrate comprehensive
understanding of how personal
values have implications for a
sustainable future.

Conclusions are drawn about
their own value of stormwater
and the environment and the
implications for a sustainable
future.

Has identified values

they believe they hold on
stormwater and implications
for a sustainable future.

My value has changed on
stormwater as through
education and being made
aware of the impact of
stormwater on the local
stream. | now am more careful
about what my family puts
down the drain as | respect

my community and want it to
be a place of beauty and not
polluted so we can all get into
the environment to appreciate
it and also learn how to care for
it for our future generations.

The examples above relate to only part of what is required, and are purely indicative.

Final grades will be decided using professional judgement based on a holistic examination of the evidence provided
against the criteria in the Achievement Standard.

Please refer to assessment schedules for internal assessment resources for examples of student responses.

Ve,
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SECONDARY SCHOOL
STORMWATER NCEA
RESOURCES

INTERNAL ASSESSMENT RESOURCE:
EFS 3.5 (2015)

Education for Sustainability (EfS) Level 3

Supports internal assessment for Achievement Standard: 90832
Credits: 5

Stormwater Strategy — Stepping up for Stormwater
Develop a strategy for an organisation that will contribute to a sustainable future.

This resource has been generated by Auckland Council with Auckland schools. Assessment
resources are still to be moderated. It is provided for educational purposes only for the aligned
Education for Sustainability Achievement Standards. It is based on the learning objectives from
seniorsecondary.tki.org.nz/Social-sciences/Education-for-sustainability

Teachers must manage authenticity for any assessment from a public source, because students
may have access to assessment schedule or student exemplar material. Using this assessment
resource without modification may mean that students’t work is not authentic.




TEACHER GUIDELINES

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal
assessment resource.

Context/setting
Students will need the opportunity to learn about:

aspects of sustainability in relation to stormwater including Maori concepts related to the environment
systems thinking

strategies for a sustainable future

policy and practices around stormwater management

research and data analysis

reflective practice.

It is expected that this activity will come at the end of a learning module focussed around understanding the needs
of organisations as they try to act more sustainably in terms of stormwater. Many organisations within Auckland are
responding to local government policy and legislation to do with stormwater discharge and sustainable practices.

A

“

aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/stormwaterindustryprofessionals.aspx

An organisation could include, but is not limited to, a local business, a household, a local council, a local board, a
government agency, a NGO or a school. The organisation may be the student’s own school or a nearby kindergarten,
primary, or intermediate school.

A partnership must be established. The student or students are required to collaborate with a partner or stakeholder
to address a common goal. The partner would be someone directly involved in the implementation of the proposed
strategy, should it be accepted i.e. someone in a management role. It is important that students demonstrate active
participation skills to competently contribute to discussions, share knowledge, build consensus, assess needs, and
manage roles and responsibilities. It may be advisable to prepare stakeholders in advance to work with students and
understand expectations.

As they develop a strategy, the partners must identify needs and emerging trends. The proposed strategy should be
framed around aspects of sustainability — environmental, social, economic, and cultural. It could entail working with tools
used by organisations such as Landcare Research — Manaaki Whenua.

Yy,

“ . .. oy e
k landcareresearch.co.nz/science/living/cities,-settlements-and-communities/urban-stormwater-management

Students will also need to understand how to engage reflectively with their learning. It is expected that students will use
a learning journal (in whatever format) to capture their thoughts and ideas on the collaborative process that they have
undertaken to develop this strategy. The teacher and/or partner is/are required to observe and record some indicators/
evidence of participation and contribution by the student with the partner. The student must provide this collected
evidence on the due date.

Conditions

This activity will take place over a period of six to eight weeks with class time set aside to introduce and discuss
the requirements of the assessment as well as for the establishment phase. Students will then need to meet
milestone deadlines as negotiated in order to complete the tasks by the due date.

for educational purposes only. CounCiI
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Resource requirements

Students should have access to internet capable computers, telephones and faxes. Exemplars of strategies developed by
organisations should be shown and discussed with students. It may also be useful to have a list of organisations willing to
enter into short-term collaborative partnerships so that students do not get ‘knocked back’ in the first instance.

Organisations to partner with:

student’s own school + rugby or sports clubs for carpooling

local primary schools or kindergartens +lawn mower contractors

marae and/or local hapu or iwi + golf courses

local council + car valets

local boards + industry

local businesses e.g. security companies with car fleets + developers and builders

farmers < community groups

concrete industry + businesses where students have part time jobs
old age homes - cafes and shops.

Resources

The following are useful references for both teacher and student use.

Sustainability

NZ Business Council for Sustainable Development: nzbcsd.org.nz/

l‘k Ministry for the Environment — Simply Sustainable:
mfe.govt.nz/fresh-water/tools-and-guidelines

Ve,
3

‘k Auckland Council Stormwater guidelines: content.aucklanddesignmanual.co.nz/design-thinking/wsd/
Documents/20032015%20GD04%20WSD%20Guideline%20Document.pdf

World Business Council for Sustainable Development: wbcsd.ch/

Strategy

Vo

l‘k slideshare.net/earlstevens58/7-guide-to-writing-a-strategic-plan

NCEA EFS STORMWATER: TASK 3.5 Auckland %
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Name:

INTERNAL ASSESSMENT RESOURCE

Achievement Standard Education for Sustainability 90832:
Develop a strategy for an organisation that will contribute to a sustainable future.

Subject reference: Education for Sustainability 3.5
Resource title: Stormwater Strategy — Stepping up for stormwater

Credits: 5

Evidence/Judgements for
Achievement

Develop a strategy for an
organisation that will contribute to
a sustainable future.

i Evidence/Judgements for
. Achievement with Merit

Develop an in-depth strategy for an
organisation that will contribute to
a sustainable future.

Evidence/Judgements for

Achievement with Excellence

Develop a comprehensive strategy
for an organisation that will
contribute to a sustainable future.

STUDENT INSTRUCTION SHEET

By the end of this assignment you will be able to show that you can:

effectively establish, a working partnership with an organisation

collaboratively develop a comprehensive strategy that will improve stormwater runoff and/or improve local
waterways

present the strategy for a sustainable future.

Time: in order to complete this assignment you will be allocated in-class time but you will be expected to complete
much of it your own time.

Due: / / Late submissions will not be accepted without the permission of the school’s Assessment Coordinator.

You are required to use a learning journal (in whatever format) to capture your thoughts and ideas on the
collaborative process you have undertaken to develop this strategy.

Dates for conferencing are:

Students can work in two ways to collaborate on a stormwater strategy:

1. They may have the opportunity to work with stormwater managers from local government or private business,
whereby they can help develop a strategy that may focus on infrastructure changes such as landscaping and low
impact design stormwater management options.

Alternatively, students could work with business or with community organisations to develop a strategy around
behaviour and design that will minimise stormwater contamination and engage people in understanding the
importance of waterways.

You will need to collaborate to develop a comprehensive strategy for your school or an organisation in your community
that outlines the changes required to contribute to a sustainable future. You will be working collaboratively with people
who have a position to make decisions in organisations as your partner(s).

Wy

‘k See Unitec for an example: unitec.ac.nz/about-us/environmental-sustainability-strategy

Auckland
Council
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Strategy is a high level plan to achieve one or more goals under conditions of uncertainty.
See en.wikipedia.org/wiki/Strategy

A strategy is important because the resources available to achieve these goals are usually limited.
Max McKeown (2011) argues that “strategy is about shaping the future” and is the human attempt to get to

“desirable ends with available means”.
See en.wikipedia.org/wiki/Max_McKeown

A strategy could address ways of reducing the harmful effects of stormwater runoff and/or preventing stormwater
pollution. This could include investigating flooding, pollution prevention, sediment and erosion control, discharge,
transport, litter and waste minimisation, drainage, car washing, landscaping, low impact design device (LIDD)
construction or community action.

This process of working collaboratively takes time. You have to be prepared to establish a collaborative working
relationship, as well as timeline and milestones with a partner or representative stakeholder group within the
school.

As Albert Einstein said: “We cannot solve our problems with the same thinking we used when we created them.”

Timeline

The deadline for handing in your strategyis ___ /__ /

Milestone meeting one is on /[

Between meetings: Journal/blog to background the organisation’s practices at present.
Milestone meeting two is on [/

Between meetings: Journal/blog an outline of strategy and links to sustainability.

Final milestone meeting is on [/

NCEA EFS STORMWATER: TASK 3.5 Auckland ggg
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Name:

Step 1 - Starting off

 Brainstorm issues of stormwater runoff in your local community.
(After implementing your action project AS 90810 you may want to design a strategy that will outline how to carry
on).

+ ldentify an organisation that would like to contribute to improving their practice around stormwater.
» Find someone with responsibility within the organisation to discuss stormwater issues.

 Establish the collaborative roles and responsibilities with your partner organisation.
What will you be responsible for?
Consider how you may share knowledge and information, plan steps and find consensus as you develop
your strategy.

« Establish your learning journal in whatever format is appropriate e.g. e-portfolio, blog or scrapbook. This will be

used for your assessment.

Step 2 - Understanding the organisation and the stormwater practices

* Meet with your partner to establish a timeline.
(If you are unable to meet face to face, you could do this via the phone, email, Skype or your e-portfolio site).

* Describe the core business of the organisation.

» Research the present practices in the organisation in regard to stormwater.
(include an analysis of stormwater policy and practices).

+ Evaluate the organisational practices in terms of a sustainable future.
The table below is provided as an example that may help to establish some of the actions you need to target.
Discuss three or more issues relevant to your organisation.

NCEA EFS STORMWATER: TASK 3.5 Auckland %
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Stormwater issues

Organisation
practices

Environmental
impact

Social impact

Cultural
impact

Economic
impact

Local stream quality

Impervious surfaces

Flooding

Contamination:
» Discharge
Pollution
Sediment
Litter
Drains

Erosion

Existing stormwater
infrastructure

Transport/
car-washing

Social awareness

NCEA EFS STORMWATER: TASK 3.5
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Name:

Step 3 - Strategising

Develop a strategy to address identified needs of the organisation.

The strategy could address flooding, pollution prevention, sediment and erosion control, discharge, transport, litter
and waste minimisation, drainage, car washing, landscaping and/or community participation. See
landcareresearch.co.nz/science/living/cities,-settlements-and-communities/urban-stormwater-management.

1. Identify why you and the organisation need to become more sustainable. Look at benefits you will make for the
environment, economy and for the people involved.

. Establish the current situation of how sustainable the organisation is now and analyse where there are the
biggest gaps or actions to improve.

. Set a clear and concise vision for your strategy.

. Propose a range of possible goals/objectives which include measurable outcomes and timelines e.g. we will
plant 500 trees on the bank of our local stream by the end of the year. Include the rationale for the objectives
you have chosen for your strategy.

. Design a series of steps or actions that will have the greatest impact in reaching your objectives or goals. The
strategy could include new processes and practices, how to use resources, education and working with your
team. Outline how these changes will save money or bring people on board or make a difference in other ways
to improve sustainability.

. Describe how you will implement the changes and monitor progress. How will you know if your strategy has
been successful and what are the next steps? Identify the advantages and disadvantages of the

objectives/goals in terms of sustainability and organisational needs. For strategy writing help:
landcareresearch.co.nz/resources/business/environmental-and-services-database.

Step 4: Evaluation and submission

» Relate the proposed objectives/goals to the issue of stormwater.

+ Draw insightful conclusions based on evidence about how the strategy will help the organisation address the
stormwater issue.

« Submit your strategy as a presentation, report or web page.

» Submit your learning journal.

NCEA EFS STORMWATER: TASK 3.5 Auckland %
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STRATEGY: STEPPING

Evidence for Achieved

Evidence of:

Communication with the
organisation

+ A timeline established with
a partner

Reflection on the
collaborative process with
partner (usually in a journal).

Evidence for Achieved with
| Merit

As for achieved.

ASSESSMENT SCHEDULE: EFS 3.5: STORMWATER
UP FOR STORMWATER

Evidence for Achieved with

Excellence

As for achieved.

Research of stormwater issue for
the organisation using aspects
of sustainability.

Includes:

- An analysis of present
practice around stormwater

Data on 3 or more
stormwater issues relevant
to the organisation.

As for achieved.

As for achieved.

A strategy to improve
stormwater is developed that
includes;

+ Arange of possible objectives

+ A rationale based on
sustainability

Proposal of further actions.

An in depth strategy that
includes;

Advantages and disadvantages
of the objectives in terms of
sustainability and organisational
needs.

As for merit.

NCEA EFS STORMWATER: TASK 3.5
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Evidence for Achieved

Conclusions about how the
strategy will contribute to a
sustainable future. It is expected
that there will be more than
one reason included in this
conclusion.

Evidence for Achieved with
Merit

Informed conclusions about why
the chosen objectives /goals
were selected based on evidence
about the organisations current
situation.

Evidence for Achieved with
Excellence

Insightful conclusions based on
qualitative and/or quantitative
evidence of about the likely
effectiveness of the strategy

in addressing the stormwater
issue required to contribute to a
sustainable future.

Insightful could include aspects
of systems thinking or original
connections, exploration of
future implications or use of
higher level thinking skills such
as analysis or synthesis.

A

l‘k Refer to: ncea.tki.org.nz/Resources-for-Internally-Assessed-Achievement-Standards/Social-sciences/Education-for-
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LEVEL H-5 "CRIME SCENE INVESTIGATION
STORMWATER

‘Crime scene’

In your local catchment there will be crime scene evidence that students can investigate to detect
causes and also possible actions for improvement. Students can explore their own impact on
waterways and also possible behaviour changes that could help.

pce.parliament.nz/assets/Uploads/PCE-Water-Quality-in-New-Zealand.pdf

Teacher notes

How can you use this resource? The next few pages offer some alternatives for how to use
stormwater as a context for learning science.

The Post Primary Teachers’ Association (PPTA) curriculum resource bank provides an inquiry unit
that teachers can use about streams or adopt a crime scene investigation where students begin to
explore the connection between human activity on land and the relationship with waterways and
the sea using scientific data as evidence. The PPTA has a teacher-derived resource ‘Stream Study for
Education for Sustainability.’

‘:‘k ppta.org.nz/index.php/resources/curriculum-support/curric-resources/cat_view/147-curriculum-resources/16
3-learning-areas--subjects/174-education-for-sustainability

Teachers can use the suggestions on the next page and work to their strength or interest to allow
students to investigate specific topics or organise a home and expert jigsaw activity where students
choose different areas of research in a home group and work with other experts to share results with
all the class across the four science strands.

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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Achievement objectives
Science
+ Nature of science — understanding, investigation, communicating in science and participating

and contributing.

Planet earth and beyond — investigate the composition, structure, and the features of the
geosphere, hydrosphere and atmosphere and interacting systems.

Living world — investigate the interdependence of living things (including humans) in
an ecosystem.

Material world — chemical and physical properties of different groups of substances. Chemistry
and society.

Physical world — identify and describe.

Education for Sustainability

+ In: Investigate and collect scientific data in the local catchment.
« About: Research the effect humans have on the science of our streams and harbours.

+ For: Carry out action to improve the quality of the water in our catchments.

Social science
Understand how people interact with natural environments and that this interaction
has consequences.

+ Understand how, as a result of scarcity, consumers, producers and governments make choices that
affect New Zealand society.

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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Baseline data: Describing the ‘crime scene’
What are the crimes in our harbours and how does it link to your local catchment?

Auckland Harbours — Manukau and Waitemata.

aucklandcouncil.govt.nz/EN/AboutCouncil/representativesbodies/haurakigulfforum/Documents/hgfexecutive
summary2011.pdf

Describe your local catchment.

Yy,

“"k aucklandcouncil.govt.nz/EN/ratesbuildingproperty/propertyinformation/GIS_maps/Pages/Home.aspx

What is the geology of my catchment?

C’l‘k stateofauckland.aucklandcouncil.govt.nz/report-type/soil-report-card/

A

l‘k stateofauckland.aucklandcouncil.govt.nz/report-type/terrestrial-report-card/

What is stormwater and how does it affect our harbours?

Yy,

%‘k Daucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/stormwaterandyourhome.aspx

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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Investigations: ‘Crimes’ on our harbours

Teachers could investigate the ideas around each box on the next page, or could coordinate students
to investigate the science around one idea and then present to the rest of the class. There is plenty
of opportunity for hands-on investigations in each.

The diagram over the page provides options for investigations on the ‘crimes’ on our streams
and harbours!

Students could design an inquiry around one of these topics using 5W'’s and an H. (What? Where?
When? Why? How?) to investigate properties and changes of matter, chemistry and society that
each causes to our waterways. Teachers could support student’s understanding with investigations
in the classroom. E.g. dissection of a fish gill, effect of fertiliser on algae growth, simulation of urban
run-off, acids and bases and solubility.

From deeper investigation students could then make connections about the impacts on biodiversity,
habitat, breeding grounds, mahinga kai and kai moana.

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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‘Crimes’ on our streams and harbours

Students could conduct an inquiry into one of the contexts listed and how they are a crime on the
harbour. They could design and model a demonstration to show effect.

Stormwater Sedimentation
- affected by urban growth and - affected by land use

impermeable surfaces - affected by heavy metals
impacts stream ecosystems - affected by erosion

impacts turbidity, temperature and pH - impacts on mangroves

impacts flow rates. impacts gills of fish and macroinvertebrates.

Nutrient pollution

+ from phosphates .
. from nitrates Pollution and pathogens

- causes oxygen depletion - from farming run-off and sewage overflows

- causes eutrophication - from litter and debris
- impacts ecosystems. - impacts species and habitats.

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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Interventions — what can be done about it?

Intervention?

v

What
% (Pollutant) ...

Intervention? ' Intervention?

Where
(Vulnerability)

Water quality

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland %
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How to solve the crime

Through their research, students could come up with action plans to improve the stream and reduce
pollution. Possible actions could be integrated into other learning areas for raising awareness about
the future of our streams and harbours. Examples are speeches, persuasive writing, graphic design,
videos, music, art or drama. Below are resources to support students to take action.

Student resources

Ve,

“‘«k sustainablecoastlines.org/Kia_Ora/Welcome___ Projects_to_sustain_and_protect_our_coastlines/\Welcome
__ Projects_to_sustain_and_protect_our_coastlines.html

waicare.org.nz/Home.aspx

sciencelearn.org.nz/Contexts/H20-On-the-Go/NZ-Research

gw.govt.nz/take-action-for-water

boprc.govt.nz/residents/teachers/teacher-resources/waiora-healthy-water/

waikatoregion.govt.nz/Services/Regional-services/For-schools/Resources-for-teachers/

ecan.govt.nz/advice/your-school/lesson-resources/Pages/water.aspx

NCEA EFS STORMWATER: JUNIOR SECONDARY PROGRAMME Auckland ﬁ%
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STORMWATER MIND MAP

Write what you already know about:

Where is your closest stream? (Road name)

Have you visited a stream on a study trip before?

Stream name (if known):

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
for educational purposes only. CounCIl .QA f.
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ACTIVITY TO DECIDE ON ACTIONS FOR
SUSTAINABILITY FOR STORMWATER

Teacher rationale

Here is a sample of cooperative learning strategies that will help students to reflect on what they
have learnt and collaboratively identify problems with stormwater in their catchment. The students
will then prioritise issues they feel are important and collectively suggest relevant actions. Then they
will choose appropriate action for their group using the decision making grid and establishing criteria.
(Please use the list of possible actions only if needed by the students, otherwise let students come
up with their own ideas).

Group brainstorm issues
(adapted from Chris Rowan — Impact Education)

Students split into groups of four, seated at tables where they can face each other.

Equipment:

- large pieces of paper

- adifferent coloured pen for each student.

Give students one minute of thinking time and then five minutes for each student in turn to write

down a different problem with stormwater that they have learnt about from their work to date. Be
specific, e.g. erosion, sediment in streams.

Carry on until each student has written down all their ideas. Each student can say ‘pass’ once.

One stay, three stray
(adapted from Chris Rowan — Impact Education)

- One person is randomly selected to stay at their table with the group’s ideas to present to others
and clarify points.

+ The other three students go to other tables and share their ideas.

+ Each student collects three more ideas to bring back to their original group.

+ Students return to original group, share ideas, and record onto the group sheet.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Student instructions — change research to action

In your group decide on stormwater, stream, and harbour issues that are of interest to you.

+ Share ideas or research possible actions that will improve the issue.

Consequence wheel

Students could use a consequence wheel to identify future impacts of either the specific issue or the
action they choose to understand future consequences.

sy

\K efs.tki.org.nz/Curriculum-resources-and-tools/Teaching-Tools

Consensus mat
(adapted from Chris Rowan — Impact Education)

Each person uses the consensus mat to individually write down three actions they would like to be
involved in. The group then decides which action most people agree on. If there is no consensus,
students can move to another group.

Person 4 Person 2

Team consensus

Person 3

Decide which actions:

+ prevent the problem happening, e.g. reducing car use. Mark with a ‘p’

+ improve the stream water quality, e.g. riparian planting. Mark with an 'i".

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Decision making grids

Students develop criteria to help inform their decision of which action will be the most appropriate
for their group in the time available and with the resources they have available. Below is an example

that students can rank.

Criteria

Long term Involving
sustainability people
outcomes

Community planting days

Sustainable carwash day

Installing a rain water
collection tank

Possible actions

Video of the story of
the stream

Creating a rain garden

NCEA EFS STORMWATER: RESOURCES Auckland g%
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Possible stormwater actions
Possible ‘actions’ that are connected to stormwater management (close to school).

Designing and building a soak zone for school downpipes.
Designing and building a green roof for a small school building, such as a porch.
+ Getting community participation for riparian plantings. (Wai Care would really appreciate this!)

Offering a programme of water quality monitoring in the stream, focussing on certain stormwater
outlets and publicising results to the community.

Designing a roof water harvesting system for the new community garden the school is building.
Raising seedlings in the propagation unit for riparian planting.

Creating awareness in the community about actions that help the stream. Plan a celebration/
planting/advertising poster or card/performance.

Making a video to raise awareness in the community.
+ Creating a ‘'no car day’ or sustainable transport day to link transport to stormwater.
Starting carless days at your school.

Using rubbish from a waste audit at the stream to lobby manufacturers of packaging or specific
litter or create a public sculpture with the rubbish and invite a newspaper reporter to publicise it.

- Creating a walkway along the stream that is safe and has information about the waterway/
harbour/species.

Holding a stream festival for the community.

+ Supporting community awareness by developing a Facebook page for posting information and
inviting people to be part of events.

Showing a video about the cultural significance of water to mana whenua.

Creating a lesson plan about the stream and teach it to local kindergartens or primary schools.
Making a vegetable garden to build resilience about food security and reduce food transport.
Using organic practices to reduce the fertiliser/pesticide impact on waterways.

Painting drains.

Planning and carrying out awareness campaigns to stop household chemicals getting into
stormwater drains, e.g. car washing.

+ Organising a fashion show to ‘adopt a stream macroinvertebrate’ to raise awareness about what
lives in streams.

Organising a car wash on a local park so water drains through the grass.

+ Organising riparian planting.
Reducing packaging on school lunches. Putting up posters about how this helps streams.
Finding out which community organisations are helping keep streams clean.

- Talking to local businesses to see what they do to help reduce their impacts on stormwater.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Name:

STORMWATER ACTION PLAN

SMART Action Plan

Vision: In the future we want to see...

Specific. What is your goal?

Measurable. What will you measure? How will you know if you have reached your goal?

Achievable. Is your action too big/too small? Do you need to review it and make changes?
Who else needs to be involved?

Relevant. How will it contribute to your vision? What else will you need to find out?

Time frame. How long will you need?

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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What steps will Why? Who will do it? When? How will you know
you take? . it's done?

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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STORMWATER AND THE ASPECTS
OF SUSTAINABILITY

Teacher’s notes: An activity to introduce aspects of sustainability to the issue of
stormwater in our community.

Society, the economy and culture are the aspects of sustainability that are all connected and
dependant on the environment. It is essential that students understand all four aspects of
sustainability and their interrelatedness. The two teaching tools below from the EfS kete on Te Kete
Ipurangi (TKI) will:

help students create their own definition of the aspects

support them to apply them to the context of stormwater.
Please refer to references below for full outlines of the strong sustainability model and activities.

See: Change — Learning and Educating for Sustainability. 2004. Parliamentary Commissioner
for the Environment (PCE) “Models of sustainability”, page 15.

£ pce.parliament.nz/assets/Uploads/Reports/pdf/See_change_report.pdf

Teaching tools

i‘:wk efs.tki.org.nz/Curriculum-resources-and-tools/Sustainability-Jigsaw

k efs.tki.org.nz/Curriculum-resources-and-tools/Aspects-of-Sustainability-a-graphic-organiser
Contact efs.administration@aucklandcouncil.govt.nz for:

- stormwater poster

+ The Guardians of the Mauri DVD/Nga Kaitaiaki o te Mauri DVD.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Introduction
1. Think/pair/share on the meaning of sustainable future. ‘Sustain’- ‘able.’

2. Discuss with your class about the future they prefer for themselves, their children, and
their whanau. Discuss who is responsible for the future. Complete a continuum about their
responsibility in creating that future.

(Strongly agree it's my responsibility cerrrere e Strongly disagree)

Carry out the sustainability jigsaw activity. Provide one puzzle for a group of 4-5. Discuss
the aspects of sustainability, environment, social, cultural, and economics and their
interdependence. Which aspect could we not survive without? Use the reflective questions
in groups.

Strong sustainability model Mickey mouse model

Society
and
culture

Society and
culture

Environment

Decision making. Compare the strong sustainability model with the ‘pig’ or ‘mickey mouse’ model,
see sustainability jigsaw and PCE link. What has been the main priority for decisions since the
industrial revolution? Can this last into the future, why or why not?

Optional: Students could brainstorm issues they face in their lives. Get them to place them on
the strong sustainability model to identify if they are environmental, social, economic, or cultural
issues. Discuss making connections across all the aspects to show interrelationships.

Look at the aspects template on the next page. In pairs, write on the aspects template anything
about stormwater that affects the environment, society, the economy and culture. If some ideas
fit in more than one aspect then you can draw arrows to link them.

Which aspect did you have the least ideas about in relation to stormwater?

- Create two inquiry questions to find out more about this aspect in regard to waterways and the
impact of stormwater, e.g. what is the significance of our stream to local iwi? How much would
it cost for factories not to pollute the stormwater?

+ Who could you ask? Give students time to research, phone, interview, or talk to relevant people
to fill in the grid.

Students can use this template to write paragraphs explaining the reason why actions need to be
taken and the impact of the issue on their community and their city.

Students could also use aspects when making decisions about solutions and include actions to
address people, culture, the economy as well as the environment.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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STORMWATER ASPECTS

Environmental

Cultural = —— Social

Economic

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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STREAM/WETLAND FOOD WEB
EXPERIENTIAL ACTIVITY

Purpose: To generate conversation through students using species names and
making connections to link food chains.

This activity can be left open for students to find relationships by talking to each other within a
pyramid-defined space so they understand the biomass of a food web.

Otherwise, teachers can take more control and create definite food chains that can then be linked
together as a web. (Teachers can sort cards for their appropriate class size).

Hand out a card to each student and get them to look at species. Then holding the picture up in
front of them they can look at the back and identify the organism’s role in the ecosystem and note
what they eat and what eats them.

They can then talk to each other and find the links and create a food web. Get each student to state
which animal or plant they are role playing and the ecological niche of that organism.

Once the food web is constructed, teachers can use it to identify trophic levels and use scenarios to
look at interrelationships and future consequences.

Scenarios — what happens if?

1. After a sudden storm event there has been an overflow of stormwater and sewage from pipes
and the level of bacteria has increased to dangerous levels in the stream. When the dissolved
oxygen content in the stream is low, the native fish and many species of macroinvertebrates
(except for the more tolerant species) will die, bacteria numbers may increase at local beaches
and the sea may not be suitable for swimming in. Check Safeswim on the Auckland Council
website for updates.

Ten years after a community riparian planting project the stream is now shaded and cooler
with less sediment from eroding banks. It's likely that the water quality will have improved and
dissolved oxygen levels may have increased if the stream is cooler, allowing less tolerant species
like mayfly and caddis fly larvae to return to the stream.

A new development has started upstream and there has been a large amount of sediment in
the stormwater outlets. The algae that many of the stream insects eat will die and the gills of
macroinvertebrates like caddisflies and stoneflies will become clogged.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Fertiliser is running into the stream and increasing the nitrogen and phosphate levels which
increase the growth of algae and pond weed. This then causes dissolved oxygen stress during
the night which stresses fish and macroinvertebrates.

Gambusia, an exotic fish species have got into the waterway and are attacking native fish and
are competing for food. They have a high reproductive rate and are also more tolerant of poorer
water quality than native fish.

A new park manager for an inner city community development has day-lighted a previously
piped stream, reducing flow rates and erosion, thereby improving water quality in the
downstream parts of the stream.

Road run-off is filtered through swales reducing heavy metals and oil from getting into the
stream, as well as cooling the water.

A new shopping centre with large car parks has been built. The roofs and car park get hot in
summer so run-off from summer storms heats up the stream water and reduces the amount of
dissolved oxygen available.

The cards can be used in many ways:

what am [I?

photos can be used to identify specific adaptations and features.

Students can create scenarios and then discuss effects on different species and the ecosystem as a
whole. The water quality of run-off into estuaries and the harbours can be predicted.

Use the consequence wheel for this activity.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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THE CONSEQUENCE WHEEL

The learning context

A consequence wheel supports students to think reflectively and creatively by encouraging them to
consider a range of possible ‘consequences’ to a particular event, issue or idea. It can be used as a
whole class, small group or individual strategy depending on the ability and confidence of students.

It is strongly recommended that teachers scaffold the use of the strategy by providing a model for
students to consider, developing one together in a shared demonstration and then giving students
the opportunity to explore the strategy for themselves, first in pairs or small groups and eventually
independently. It enables students to evaluate and reflect on a given situation or potential action
and inform their own decision making and choices.

Source: This has been adapted from Education for Sustainability TKI website: efs.tki.org.nz

Student learning outcomes

Possible learning outcomes from using this tool:

thinking about and relating to a situation from different perspectives
understanding that any event, issue or idea has consequences for others and the environment
collaborating with others to build new knowledge

thinking critically before making decisions.

“I will be able to talk about the consequences of actions and issues from different points of view.”

“| will be able to use this information to justify an action.”

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
for educational purposes only. CounCIl .QA f.




Learning sequence

In the centre circle place a statement or issue, for example:

o harbours have sediments polluted by heavy metals
o trees and other large plants are removed from beside streams.

In each outward radiating section of the circle place ONE consequence of the issue or statement.
The consequence can be positive and/or negative from the perspective of those completing
the wheel.

+ A new ‘consequence’ is then considered for each of the statements from the inner radiating
sections as the wheel works outwards.

+ The issue can then be discussed from a range of perspectives and possible consequences to
support students considering their own actions and choices.

The quadrants of the wheel could be directed to each aspect of sustainability (see example below).
For more information:

sV,

A% efs.tki.org.nz/Curriculum-resources-and-tools/Consequence-Wheel

Note: The streams/wetland food web activity can be used here too.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Learning sequence

This consequence wheel was completed by a group of teachers in response to the article ‘Blue Fish

on the Footpath’ by Pat Quinn, School Journal 199

The harbour becomes
more polluted. Things
don't grow or die.

N

Special events

2:2.

—

The school looks
at ways it can
care for its water
resources.

N

A partnership is
created between
the school

Students gain
knowledge from
experts and use

bids such as
the America’s
Cup fail.

|

People don't see/recognise
the sign or don't care
and tip waste down the
drain anyway.
People are
curious about
the sign and find
out what
it means.

0N

Pass the message
onto others.

People stop
putting waste
into the
stormwater
system.

Less pollutants
in harbour.

NCEA EFS STORMWATER: RESOURCES

for educational purposes only.

/ Stormwater drain\

markers on the
footpath
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Auckland
Council
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this to support
others.

and the water
authority.

\
|

Waitemata
harbour is
cleaner and
healthier.

)

People recognise

the sign, know
— what it means and
don't tip waste
down the drain.

N\

Positive impact on plants,
fish, humans (recreational
activities, kai moana).

Improved
health and
well-being.
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CONSEQUENCE WHEEL FOR STORMWATER ACTION
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BRAINSTORM RESOURCE FOR THE
CONSEQUENCE WHEEL

Environmental sustainability

Making sure all forms of life (animals and plants) and their habitats are looked after. This will ensure
that all ecosystems in both natural and man-made environments will be maintained so that all the
different forms of life can exist together.

Social sustainability

All people are considered equal whether they are from different cultures, ages or social groups
and they all have the same rights to exist and grow in a supportive community within a healthy
environment. Resources are distributed fairly.

Cultural sustainability

All cultures are valued for their way of living in the world. Communities respect different cultures
and allow everyone the opportunity to share their attitudes and values and to participate in decision
making about their environment.

Economic sustainability

We must consider how we use resources from the land, sea and air, to make money, so we don't run
out of resources or destroy the earth now and in the future.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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SURFACE TYPES AND THEIR EFFECTS
ON THE ENVIRONMENT

Permeable surface

Permeable surfaces allow water to soak in. This water reaches the underground streams (called
aquifers) and then travels into rivers below the surface of the water. While it travels it is cleaned and
cooled. An example of a permeable surface is bush or farm land with grass and trees.

Impermeable surface

An impermeable surface is any surface that does not allow water to soak through. This includes roads
and roofs. This water, called stormwater, travels to the streams or the ocean through stormwater pipes.
If the amount of impervious surface in a catchment is 25% or more, it is very difficult to restore the
quality of the stream water by shading the stream, planting riparian vegetation or other methods.

Impermeable surfaces can be a biological hazard as they help to transport pollution to stormwater
drains. This pollution can include heavy metals, such as zinc attached to sediment particles, some of
which come from motor oils and vehicle tyres. This is a problem because then the water carries less
dissolved oxygen, which is required by all the animals in the stream.

Stormwater carries dissolved pollutants such as nitrates which degrades our oceans. With more
stormwater running off our hard, impermeable surfaces, we are causing a great deal of damage to
our ocean environments as well as to the rivers.

98-100%

Surface run-off

Good ground Fair ground Poor ground Bare ground Impervious
cover cover cover cover surface

Percentage (%) of surface run-off on a variety surfaces

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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PROJECT TWIN STREAMS
CASE STUDY

Ve,

& projecttwinstreams.com

Teacher rationale

This activity is to inspire students to see that actions are possible and the differences that can

be made. If at all possible it is strongly advised that students visit a stream where there has been
successful restoration and experience the difference in the environment by being in that place.
Organise students to take part in a community planting and speak to people who have taken part in
the restorations. Many of the action projects on the website are good places to visit or make contact
with the action groups.

Student activity

To illustrate the possibilities of taking action use the Project Twin Streams website to give examples
of the change that is possible. You may wish to research a more local example. There are also other
examples on this website.

NCEA EFS STORMWATER: RESOURCES Auckland ‘3%
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PROJECT TWIN STREAMS
WORKSHEET

Project Twin Streams is a local project with regional benefits. It works with nature and with people
to improve the health of our waterways and harbour.

=& projecttwinstreams.com

Look at the picture of the stream on the home page.

1.

How would you describe this stream environment in four to five sentences? (Use scientific
terms as well as descriptive words).

Explain how this environment would impact on the:
a. native freshwater fish and macroinvertebrates

b. community

c. harbour.

Thinking of the streams in your own catchment, give a personal response and comparison to the
streams mentioned on this website: projecttwinstreams.com/?page_id=15

Go to the ‘where’ tab and choose a location from the map.

Describe the stream project using the Stormwater Consequence Wheel. Comment on the
outcomes for the environment, society, different cultures, and the economy.

Go to the ‘resources’ page and look at case studies.

Choose one case study and identify two different actions or strategies that were effective.
Explain why.

Look at the snapshots page and find one example of cultural sustainability and one of economic
sustainability. Write brief bullet points to describe each example.

Go to the ‘about’ page facts and figures.

Comment on three of the statistics given and explain how they contribute to a sustainable
future.

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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TAMAKI RIVER CASE STUDY
INVITED CONTRIBUTION

by Moana Tamaariki-Pohe

From Hauraki Gulf State of Environment Report 2011, page 129, 6.8 Case Study 1

A traditional name for the Tamaki River is Waimokoia, which refers to ‘a place of assembly for mutual
protection.” Auckland is traditionally known as Tamaki Makaurau, meaning ‘Tamaki, desired by many.’
Tamaki has been highly sought after and occupied by many, just as it is in contemporary times.

At the time of the Great Migration, Taikehu of the ancestral Tainui waka was the first to sight the
Tamaki River while standing on the summit of Takarunga (now known as Mount Victoria). Just
beyond the river he saw the expansive Manukau Harbour, and thereby discovered the shortest
portage between the east and west coast of Te-lka-a-Maui (the North Island). The waka sailed the
Waitemata and into the southern reaches of the Tamaki River. The great Tainui waka was then
beached and dragged two kilometres overland, across the Otahuhu Portage, to be launched into the
Manukau Harbour before sailing along the west coast to its final landing place at Kawhia.

The traditions of many other ancestral arrival waka

also pass through Tamaki River, including Matahorua,

Aotea, Mataatua, Te Arawa, Takitimu and Tokomaru.

The overland crossing provided access to west coast

destinations such as Kawhia, Raglan or Taranaki,

without the arduous journey around the North Cape. It

was of immense strategic importance to Maori, as well

as later European travellers. The Tamaki River marked

the boundary between tribal lands, and several notable

pa were built along it. Fierce battles for supremacy, of

legendary proportions, were fought on and along the

river. Many warriors were captured, slain or drowned in the river during the fighting. In more peaceful
times, the river served as a major thoroughfare for travel by waka. It was an abundant source of
seafood, including fish, cockles, pipi, oysters, scallops and mussels. The surrounding land was filled
with kainga (villages) and gardens. The river itself is actually an estuary, with bright-green seagrass
meadows, large exposed sandflats and sandstone reef, mudflats and rock platforms, and even an
exposure of volcanic ash from the Taupo volcanic zone. It includes extensive shellfish beds and a long
sand-shell spit used by hundreds of native wading birds, some of which are endangered. DOC has
designated it as an “area of significant conservation value.”

What will it take to return the Tamaki River to its former glory? Would knowing the history make
a difference? Would knowing its original state and status help people to see the extent of modern
abuse and degradation? What will it take to revitalise the once majestic river?

NCEA EFS STORMWATER: RESOURCES Auckland -gk.
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Fortunately or unfortunately, whichever way you choose to look at it, most of the published
information available today pertains to the level of pollution, toxins and other contaminants in the
Tamaki River.

In January 2007 the Auckland Regional Council released a media statement “Aquatic Life Affected
in Tamaki,” noting from the 2005 survey, that the Tamaki River is amongst the worst in the region,
with particularly high levels of zinc. Zinc enters the estuary from sources such as galvanised roofing,
killing small invertebrates such as cockles. As these creatures are at the bottom of the food chain,
they in turn affect larger species such as fish and seabirds.

Formerly common species of shellfish have been poisoned by an anti-fouling paint used on marine
vessels. The paint has now been banned; nonetheless, its detrimental effects on the ecosystem
continue: many species of shelled molluscs are smaller in both size and number. Exotic species
introduced by international shipping have caused further problems. The introduced Asian date
mussel, for example, creates vast carpet-like beds that exacerbate the build-up of mud and siltation.
Auckland Council’s State of the Environment Report 2011, page 129.

The area surrounding the estuary has become heavily urbanised. It includes densely populated
residential areas, motorways, factories and an abattoir. Building developments have caused
freshwater run-off, silt and sewage overflows enter the estuary; most of the land in the area
discharges stormwater, which is totally untreated into the estuary. Formerly sandy beaches have
been buried in mud. Salinity levels have dropped, decreasing biodiversity and straining native species
that thrive in salty water. From the banks of the estuary, the pollution is obvious. There is broken
glass, debris, factory rubbish and run-off, and household refuse floating in the bad-smelling water
(Figure 58).

Figure 58: abandoned shopping carts and other refuse accumulating
on the shore in the upper parts of Tamaki River.

NCEA EFS STORMWATER: RESOURCES Auckland %
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Nonetheless, people still fish from the banks and local waka ama teams continue to train here.
Paddlers complain of infected wounds after being cut on hidden debris in the murky, silty water.
Bouts of conjunctivitis are common after being splashed in the eyes. Some paddlers are careful to
wash exposed skin with clean water and disinfectant immediately after sports training, to minimise
the health risks caused by contact with the polluted water.

Restoring the Tamaki River will not be easy, and will require deeper understanding and collaboration
from all parties. But as the American environmentalist Aldo Leopold said, “We grieve only for what
we know.”

In order to attain support for clean-up efforts, we must strengthen our knowledge of the ecological
importance and cultural significance of the estuary. A deeper understanding of its history and
appreciation for its great potential will certainly strengthen the urgency to work collaboratively to
establish rahui and return the river to a clean, thriving state.

& aucklandcouncil.govt.nz/EN/AboutCouncil/representativesbodies/haurakigulfforum/
Documents/hgfstateoftheenvreport2011.pdf

Questions:

List three thoughts or feelings that you have from reading this case study.

How is the state of the Tamaki River related to our stream study?

How does stormwater run-off affect the river?

What human activities impact on the stormwater run-off that gets to the river?

What effect will the degradation of this river have on the local environment and the
Hauraki Gulf, on the local people and local economy?

This river has special significance for Maori. How will the state of the river today
affect mana whenua? /

Glossary:

Rahui is a restriction that sets aside an area and bans the harvesting of resources. For example, a lake
or a forest might be temporarily off-limits so the fish, birds or plants can be restored.

Mana whenua means the authority of a tribe over land. It included rights not just to the land, but
also the beds of lakes, rivers and the sea.

R teara.govt.nz
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AS 90811: "'WHAT'S HAPPENING?'
STUDENT FIELD TRIP WORKSHEET 1

EfS 2.2 Explain how human activity in a biophysical environment has
consequences for a sustainable future.

Name:

Date: / /

Name of stream:

Meaning/history of name, if available:

* Human activity has an effect on stormwater.
- Stormwater changes the stream'’s biophysical environment.

+ These changes affect a sustainable future in terms of the environment, society, economy
and culture.

NCEA EFS STORMWATER: SUPPORT MATERIAL Auckland %
for educational purposes only. CounCIl A




*19331] Aue pue sjue|d ‘WeaJis Jo Wo3l0q I93em ‘syueq ay3} aquasaqg -
'S9IN3e3} J9Y10 AUe pue UOIIIRIIP MO} ‘SYUBQ ‘SI9)IN0 J91eMUWIOIS 3y} j12qe] -

"3]BDS B SPN|DU| "WEedJ1S Yl JO M3IA 943 s,pliq B melq -

‘wieaJtys ay} Jo JusawuoliAua jeaisAyd ay3 Suiquasaqg

MO]}JBA0
93emas

suidlew
ueriedry

jueugdels

Kieinqui|

91eJ1sgns

Kienis3
‘dew InoA aA0Qe ,Juswiyd3Ied JO saunieady Ay, 3113 Y3 91

InogleH

]suueyd

'sa1leInqgLi3 Aue 91e20) Mo

SPUd Weauls ay3 alaym Aienisa Jo/pue Inogley ayi ]aqe| pue 93ed0) Jo-uny

SNOIAJed

Knasnpui ‘sdoys ‘jooyds 83 ‘wieasls InoA Jeau sainjesy syl dew sy3 uo 33ed0

JUSWIYDILD 3] JO SaLiepunoq ayl mo)io4 (Alysnod) yaiym speod syl dew ay3 uo 91e20 snowsadw|

JUWIYDILD Y3 JO ZIS pUB UO[ILI0] dY3 3GIIISIP JA1eMULIONS

:01 dew e asn JusWIYdIR)

191eMuwLIO]s — eap! ulew ay3 guiuiejdx3




;Jo weJdelp 343 s plig




SaA0.I3Ue||

sjueq pniA

Ysyneys

BP0

suagoyied

9]e|NWINJdY

Bundwes

SJUAWIPaS

sje1aw AreaH

Jaddo)

duiz

winjwped

suoqJedolpAH

sud yoied

uonn)od
‘papinoid

1S1] @Y1 WO} SPJOM dY1 S "IUSWYDILD 3Y3 Ul 1RIIqRY WEaJIS Yl S109))e Ja1emuuiols moy ulejdxy 1elqeH

A3lunwwod jes20] ay3 0 34n3ND 3Y3 32344k uayl Yyoiym uoiinjjod dn sypid 193emuwiiols moy sujuiejdxy




(219 ‘sj001
‘Po0y se pasn uaaq Ajjeuoilipesy aAey eyl sa1dads Jajemysaly snousdipul 03 s1aja. 1ey e3ulyel,)

,'1ey e3uiyew, Jo ssoj ay3 YHM Spud
pUB J91BMLLIOJS 109}e 1yl SSIHAIIOR UBWINY SWOS YIIM suidaq 1eyl weidelp Moy Siyl 03 ppy

"JUSLLIUOIIAUD
dULIBW 3Y3 109)4B UBD I91eMULI0lS Moy uie|dxd

auLIB

pool4

duipoJ3

uoI12NJISU0)

uollesiueq.in

13 egulyeln




sanadg

Ayisianiporg

SAISUSS

juelts)o ]

aInnoLdy

uoileidepy
:PuIPWI |

ueqin

‘A1s1aA1poiq mo) ‘A1isIsAIpolq YS1Y ‘sa3elgaianuloldew
AAIHSUDS je11qeH
'S918IGIHAUI0IOBW JURIDI0] ‘YIMOIS Ueqin ‘Suilliey) ‘SLIBIIS UBGIN ‘SLIBIIS 15310} :3pNpuy|

‘weasls 1ed1dAy e jo Ayjenb 1a1em syl 9quOSap 03 duljPWI} Y3 01 Mojaq saselyd 1o splom ppy >918IGIUBAUIOLEN

¢ 133HSHAOM didL 01313 IN3ANLS
LININAddVH S.LVHM, ‘1806 SV




‘saweu sa1dads ay3 Buisn ‘sajdwexs aAID “(sduspuadspialul) JBY10 Yoes uo puadap pue paldLaUUOd dle gam pooy 3y jo sued syl moy ulejdxy

J1ox3

dduapuadaplaiul

Ysiy 153

aeAJe] 03INbson

sdwiys

s|ieus

aedy

18un4

elia10eg

siasodwodag

S2I0AIUIRD

S9IOAIQIaH

‘noA djay 03 papinoid spied gampooy ayi asn “salojuied doj 03 $195Npold
s19onpoud wolj mojy A319Ud 3yl MOYS 03 SMOLIEB 3SN PUB SSLIEBU DI4IIUIIDS dY3 19)DeIg "SDIN0SI
J3y31o pue payjiauapl aAey noA saads ay3 Suisn gam pooy wealis ajdwis e melp ‘dnoid nok uj

Ajunwiwod weaJis 3y Ul Sqgam poo4




uonedsiydoiing

SJUaLIINN

sjueulweluo)

liBjuley

sje1aw AreaH

a1elisgns

uagAxQ

Aypigan

sa1eydsoyd

sa1RJlIN

Hd

9181 MO

aJnjesadwa |

weaJuls ay3 jo ainjeu jedisAydoiq ay3 sasueyd J93eMuliols Jno Moy :eapi uiew ay3 Sujuiejdxy




‘neauin] ein[ 03 syuey] :924n0s

=

=

.

“JIaWuwins Ul S}jooJ pue speoJ paleay }JO SaW0d 191eMWIO]S ‘SoSealdul weells ay3 JO ijn_.mLmn_Ew“— .w_Qmem 104

pa1dajje
Jajzemwiiols Aq S| K11enb Jazem moH

:m0)aq weJdelp ay3 uisn “4a3emuiols Aq pagdueyd ussq aey Aayl moy uiejdxs pue pa3ds)jod aAeY NOA SjusWaINSEaW dY3 JO 931yl SWeN

:P393]]102 9ABY NOA S}NSaJ 3y} UO paseq WeaJls 3y} o Yijeay ay3 uiejdxy




‘Kemialem Jo wealls 9y31 JO uoIles0] ayil

punoj aJe jey3 sjewiue Jo siueid wealis-ul Aue

971s J19y3 BuiledIpul ‘Syueq ay3 uo sjue)d se J]am se (Wo110q Wealls)
a3e.35gns Jo dnayew ay3 ‘Jualind ay3 jo Yi3ualls pue uolldalip ay3 SUIMOYS SYUBq Y} pue Wealls ay3 Jo Suimelp

3)1jo1d weasls ay3 pue Ja3jays ‘31| ‘rewd ‘ainjesadwal Suipnipul Aemialem Jo Wweasls e o uoidLdssp e

:apnpul Aew
3say ] ‘sweidelp 10 SpeYd Mo)4 ‘swesdelp patejouue Suisn ulApnis aue noA juswuoliaud edisAydolq ay3 aqudsag

"$1010B} J3Y30 PUB UOI3LI0] ‘DZ|IS S}I ‘JUSWUUOIIAUD
1ea1sAydoiq sy3 Jo sIapJoq ay3 JO SUI)INO Ue SIpNJdUI SIY] S9IN3eay ulew ay3 A413uspl pue moys 03 3)qe aq dew e uQ

JUSLLIUOIIAUD
1edisAydoig

‘K31)1qisuodsal je1nos pue jeuostad ssnosig

"19]1eMULIO]S 0] uollejal Ul aininj ajgeulelsns e 2qliossgd

"3njeu uo 3oedwi 419yl Joj Aljigisuodsal axe1 pinoys a)doad moy uiejdx3

‘(9ouspuadapiaiul) wayz uo puadap pue swa1sAs0ds Jo 1ed ale sjdoad moy uiejdxy

"WISAS023 Weals ay3l 9q1IsaQ

“(84nn> ‘Awiouods ‘A13100s
‘JuswuoJiAuR) A1iqeuresns Jo s1oadse unoy asayl Suisn A111qeule1sns JO UoIlUIRP dAISUSYa1dwod pue Jes)d e dAID

A31j1qeuteisns

3.n3nj 3)qeulelsns e 1o} saouanbasuod sey Juswuoiaua jedisAydoiq e u A3iAioe uewny moy uieldx3 Z'z sj3

INJIWSSISSY d04 1SIMHIFHI INIANLS :LI8O6 SV




"uoisoJa Aue aqLasaq

‘A311enb Ja3eM UO UOIIRIUSWIPAS JO 19943 BY3F 9GS

*3)qedrjdde }i ‘UoI3RIUSWIIPAS JO SASNED AU} 3qLIDSA(

‘K11enb Ja1eM 03 S1E31Y3 UlRW BY3 A}IIUdp|

"MO)} 191eM 3Y3 -

Aenb Ja1em ay3 .

wa3sAs 1e2IsAyd

"w1sAs009 siy3 Jo swusy ul (sdiysuoiie)as) souspuadapiaiul utejdxy

‘BuiApnis ale noA Aemiazem ay3 o1 diysuoiielal ur duepunge pue A3IsIaAIp sadads swiial ayl uie)dx]

‘KRemiazem ay3 ui s19dnpoud ay3 Jo 9104 3y Suiledipul

swsiuegio A3y o saweu sa12ads Suisn gam pooj wealls ay3 Suimep

SIaWNsSUod ulew 9ay3l MC_>>Or_m

s19sodwodsp ay3 Suimoys

s190npoud urew ay3 Suimoys

sa179ds A3y awos Jo saweu J1j13Ua1ds 3yl 3ulisl




"suewuId)y afiuy 031 syuey | :@24nos

"uoI3aJ Y3 Jo AWOU0I3 dY3 UO Ja1emulols Jo 1oedwi sy}

sanss| enuaym ejeduel diy10ads Suipn)dul ‘AJuNWLod 1ed0] Y3 Ul S9INND JUSISHIP SID9)R J91BMUIOIS MOY

\Qw_uOm S1o9}je JoleMulols Moy

SW31AS009 puE JUSLLIUOIIAUD dU3 J03}e UBD J9}BEMWIO}S MOY 51Ny 3)qeulelsns

SIN0QJeY Y3 U] JUSWUOIIAUS dulJew Jpim sy uo 1oedwi 3)qissod ay3 e 10} s9duanbasuo)

"3IN12NJ1S GaM poo}

sa1Dads jo sadAy

sa12ads jo Jaquinu

:9)dwexa 10} pansiA Aemiaiem ayi Jo A1ISISAIPOIQ Y3 Pa1D94Je Sey Jalemulliols moy uiejdx3

‘A11jenb Ja1em pue JUSLLIUOIIAUS WEeaLlS 3y} UO Ja1emuwiiols Jo 1oeduwi ayy uie)dx3 Ky1A1308 URWINH




sagueyd jedisAyd — 19ays Alewwng

Xld1VIN 3ININVISNOI d3.LVMIWCOLS <1806 SY




sadueyd 1e21801029 — 193ys Alewwing




"sad11ew Supjew uoisPap Suisn Jo ssad01d dy3 UO 303434 03 S J]oM Se ‘SuoiIn|os
91q1ssod 1e 300] 03 ssep ay3 ul sdnoJd 1ay1o ay3 yum Suipuelsiapun Jiay3 aIeys pjnod
sdnoJg ay] a8ed Suimo)jo4 ay3 uo 193ysyiom ay3 939)dwod uayl pjnom dnoJg yoe3
“(8uysiysano pue sugsp onseld

‘UOI1EDIJLIIIU ‘UOITRIUSLUIPS ‘I91BMLLIO]S — S1BIYT DAL} 9YJ WOJ) UISOYD) eyl
9UO 10} UOIIRWLIOJUI 3YF YIM YIOM pue 331y3 40 sdnoJd Ul YIom pjnod sjuapnis

"suollesiueslo 19yl yum A3aielis e punode seapl 3uidojaasp uaym juswindop
SIY1 JO pua ay1 1e 93e)dwal X1ijew |9pow ay3 asn usyy ued Asy] 'suoisidap
Yew 03 e1R1Id 3sn pue Supyuiyl a1niny a10jdxs 03 sdnoJS Ul YIoM Ued SJUIPNIS

“}ed aulle|y §inD ¥eINeH 3y} J0j SUOIIN|OS PUB SANSS]
Inoge 3upjuiyl AI3eI0qe)0d Jo d)dwexs ue sapiroid smo)o) 1.yl 31983 dYL ‘L L0Z

Joday wnio4 JinD pedneH syl Jo ases)al ayl SuImo)ios (4MAM) PUnd 41pPIIM
PMOM 3Y3 Aq pasiuedio Iny e je pajeasd sem saged maj Ixau 9yl Uo 9)qel ay|

'24n3Nj d)qeuielsns e 0}
91NqLI3U0d 1)IM 1ey] uoijesiuegdio ue 1oj A3a3eals e dojaasq §°€ S13

Sujuueld snd>oj aining

AUAILIY IN3ONLS c€806 SY




‘3uos ‘oapIA 493s0d 89 “211gnd ay3 01 ssotoe agessaw ay3 198 pjnom nok moy uejd pue adessaw Aay auo asooyd dnoid noA uj
511} 9S00UD PINOM NOA UOIIE YdIYym 3pIdap ‘dnois e sy

Hyausq
/3502 WI3-3U0] ‘SWel) awil ‘39 ‘UWN|od 1Se] 8y Ul BLISILD UMO INOA ppy 's21891e11S |RIUSLIUOIIAUS JNJSSIDINS U0 paseq palsadans usaq aAey el

"3WO0DIN0 1539 dY3} SABY PJNOM UOIIDE UDIYM SPIDSp 03 XLijewl e Suisn Jell3 03 pauljino suoiide ayy asn
“}ed auLlely JjnD 1yeineH sy Joj aininj syl pue juasaid ayi Jo Yoisys e mel “Buipuelsiapun pjing 03 Jay1a303 JIOA\
"Je3IY3 dY3 UO Paseq 193YSyIOM 33 UO 3]113 B 1L

“}Jed aullely JiND 1yeineH ay3 Joj 131yl SUO INoge XLew ay3 y3noyl peal aaiy3 jo sdnois uj

suol3onJlsul Jusapnis
"X1J3eW UOISIDdP B 3sn pue sAemIaleM s puepPPny ul sanss| 03 suoiin)os a1odxa o] :asodind

*94n3Nn} d)qeulelsns e 03 a3NqLIIU0d JIM Jey3 uoijesiuedio ue 1oj A3a3els e dojaaaq §'€ SH

Sujuueld snooy aining

AUAILIY IN3ONLS c€806 SY




" uoiejuawipas, Aq
jueaw s 1eym ujedxy

“(92ua.3)1p B SOxeW
Buiysny jo paads ays
1ey3 Sulpueisiapun
pasu) Moy} ay3
MOJS/UMOP 3 MO]S

's109fo.d uoijelolsal
Ul PAAJOAUL 19D

"S3PPO S
UBWIPaS

'Speo. ‘sj00.
's1eD 01 dINDH

Ul SJUBUILLIBIUOD
J3y30 pue sjesw
Kaeay jo ageyun

‘ulelp ay
umop s203 utel Afluo

‘pueWIdp
]9ARI} 92Npal 0}
ugisap uegln Ja13ag

‘sagueyd
udisap Jodsuel|

‘juawdolansp
uo suolsap
11PUN0d 19339¢

"SUOIIULP JB3D YHM

YUl Moys “diNDH
01 UO[3RIUSWIPS

40 Bunjun

‘Buipueid ueriedry
's109fo.d uoioajoud
pUB U0I1eJ031S3J 310

‘siauwiley
Aq Bupuay weans

‘weals e ydopy

“(s4m1eu Azequnjon 03
anp axeidn moj 1nq)
PI02DY SWeals ueald

‘senJejelepn aJo0w
‘89 ‘slallieq 1aem
]ednleu a1eisuial pue
K111831ul uleUIRN

'sueld aAndiosaud

uo siseydwa ue ym
ue|d jerreds pueppny
y3nouys uoiPy

“JUSLLISDIOHUD
ddueldwod

'S3INISqNS J3S1]1134
uo uoljewiout
— S9AIIRUISYY

‘solueglo

“8'9 ‘210D J2WNSUOD
191199 "] ‘98pa)mouy
JaWwinsuo)

'sked 1a1nj0d

"SaAlleIIUl
,utes uedp Auo,

'SuUOI1dUN}/S9DIAILS
w91sAsoda pasealou|

“(4noqueH ueiBey
/eosesuleypn ‘89
‘AIn§ssa0ons panaiyoe
u23q sey siy| :930N)

'sLwia1sAs

Jjounl Jalemullols
]ednieu 03 uinial

B '9'1 191eMULIO]S
BIA dINDH Sulaius
SJUBUIWRIUOD ON|

‘|elasnpu|
‘JJo-unu

Jool pue peol ‘33
‘ueqin

SJUBUIWIBIUOD
191BMLUIOIS

UOI1d® J0J XLIJew UoIsdAP (dINDH) J4ed uliey JinD deineH




“(9oua.aIp B SONeW
3uiysnyy jo paads ay3
1ey3 Sulpuelsiapun
Pa3N) ‘Mo}y 3u3
MO]S/UMOP }I MO]S

's3oafo.d uoirelolsal
Ul PaAJOAUL 39D

"S3]¥200
S| JUSWIPaS

'SUOIIUISAP JEJ LM
syu) BuImoys ‘diNDH
01 UO[1RIUSWIPIS

Jo Bupyui “Burueld
uertedu Suipnpui
‘syo9fo.d uoioajoud
pUB U0I1eJ03S3J 10|

"swieali§ uim] 109fold
“3'9 ‘paseq juawydled
Auew ‘syoafoud
U0I11eJ01S3] SNOLIBA

‘senJeielepn a4ow
‘89 ‘slallieq 1aem
]ednleu a1eisuial pue
K111831ul uleUIRN

'sueld aAdiosaud

uo siseydwa ue ym
ue|d jerreds pueppny
ay31 ysnoJy3 uoipy

‘Buluued
ueg.n paroiduw|

“JUswlipas
9ul} pasealda(

"UOI3RIUBLLIPAS SS]
"paJ01sal sa1dads Aoy

"wia1sAs0ds
Suiuonouny

“193eM
121e3]> Uaues))

*93ueyd aew)d 89
"J9U1BaM SWBIIX]

“juawdolprsp
Jeaseod ‘meuds
ueqJn ‘uoIsIAIpgns
‘aInynd1ge
‘(Jeouioasiy
SaWII9WOS)
9dUBIEI — 3N
pue) Aq paroayy

UOI1RIUBIPAS

‘uoide
paJdinbaJ jo Aousdin

‘eueowley
3uye} pue SujwiwImS
JoJ (sywi) jeanieu
UIY3IM) 94es %001

9q pJnNoys Jaiem ay|

'sayoeaq pasop
}JO uolesijewlou-ag

“WIMS
1,ued noA Aym uoseal
3y1 "9l ‘uoliedlyliu
YHM dINDH 3y1 Ul
sagueyp jedisAyd

JO U0I323UU0D

‘unjue)d ueriedu
eIA "8'9 ‘skemlalem
JO UoI1el03Sal

pUB U0[3031014

SJUBUILIBRIUOD
191BMLUIOIS




‘uolpoe
paJinbaJ jo Aouasdin

‘eueowliey Suiisaaley
pue 3ujWWIMS

Joj (sywi) jeanieu
ulyIIm) 34es %001
9q pnoys Ja1em ay|

"Sayoeaq pasop
}O UOoIjesijewIou-aQ

“WIMS

1,ued nok Aym uoseal
ay3 "9’ ‘uolIedILIIU
YIM dINDH 3Y3 Ul
sagueyp jedisAyd

JO U0I329UU0D

‘juawdolansp
UO SsuoIS|Dap 19319¢

SuonIulap JeIP YuMm

‘Syul] moys ‘diNDH
0] UOI1RIUSWIPaS
Jo Bupjur]

‘Bunue)d

ueltedu Suipnpul
‘s1oafoud uondazold
pUB U0I1e101S31 3I0|A|

'siawie) Aq upua

‘weals e ydopy

‘(sun1eu Asejunjon
01 anp ayeidn
MO] INq) pJodde
,Suealls ues)d,

“JUSWIADIOJUD
doueldwo)d

'S91N111SqNS I3SI]11I3y
uo uojjewlloju; ‘89
‘SaAIFRUIDI e 35983NS

“(s21uegio

‘3'9) @2104d JBWINSUOD

19113q "9'] ‘98pajmouy
Jauwnsuo)

'sked 1a1nyj0d

‘9dueldwo)

"SWIISAs ,paso)d,
pue SI3s1)1134 JeAn3eu
03 UoIINHISqNS

"dNDH 343}
Burajua N onpay

‘uoianjjod

(N) uadouu
01 9np swoo|q
1eS)e a1ow oN

‘ood a1 *,SyPNp
pue ¥203s ‘s3o(,

*K11S2104

‘suiley ysty
‘9’| ‘ainyndenby

(195111494 "971)
21N ndL3y

uonesuLIN

‘uoljeluRWIPaS Aq
jueaw s 1eym ujedxy

‘juawdoldnsp
UO SUoISap 19339g

‘unjue)d ueriedu
eIA "8'9 ‘skemlalem
JO U011e103S3.

pUB U03031014

UOI1RIUBIPAS




'S1IGap dullew
Joy ;s3ods 3oy, jo del

s1odal
,JUBWIUOIAUT 3Y1 JO
93€3S, S,3UdUUOIIAU]
ay1 Joy Ansiulin|

oy ul Suiyrkue
213Y1 S| "DH dy3 01
d14103ds eiep asn

“JUSLUUOIIAUD
ay3 031 asn 1onpoud
JO UOIP3UUO)

“Buifnq

a.e noK 3uideyoed
yonw Moy 3e 007
‘BuiBexoed ssa) Ang
‘nok o'l

pue] 8yl wolj sl %08

‘spieme
J19onpoudy/lawinsuod
‘33 ‘saqesodsip jo
asn ss3)] 93eINodud

suIq ysiqqna paIanod jo
uoisiroid ‘39 ‘uoiye)si3a)

sy ewdadns o' ‘921nos
031 30eq d13seid el

:suojoe diy1nads
}JO suosagang

‘diyspiemais
"9)pe.d 03 d)peID

‘sutaled
uoindwinsuod
"9°1 ‘UOIIUBAR.Y

(¢s1qep suuew

SI 219y} 1By} eapI 3y}
pasijewlou sy sey
1nq) sdn ueap yoesg

‘diysplemals
"9)pe.d 01 d|peId

24343 1IN0 Ajpuaind
S, 38y, 1no pul4

‘dn ues))

LIIUEY P

‘diyspiemals
"9)pe.d 03 d)peID

‘UleLy pooj DH a3
ul dn Buipua sugap
dULIBW dI0W ON

“lesodsip
‘U013031102 ‘3U1I0S
91 '‘Alunwiwio) '

‘(s1onpoud jo
$49sN) ployasnoH 'z

‘(31949341 Jo 3500 pue
‘BuiBeyoed a1 ‘uisap
Jeualew) Ansnpu ‘|

‘seale
9313 03Ul UMOP
Ssyealq uay] ‘paseq
-3uLIBW 9%0Z ‘S824N0S
paseq-pue| wolj si
DH Ul SHGP JO %08

S1Iqep d1seld




‘Ay1s1aAlpolq auliew
01 10adsal yum a1eis
paJtaie Ajpunojo.d

B Ul sl dWOH

sdn Buiaig a1,noA
1eym 03 patedwod
uted ay3 s,1eym

"9duepunge sjenba
jJusweseuew
Ssallaysly poon

"dINDH 40} sem
aduUBpUNGe pue SYD03S
ysy Jewou, ayi
1eyM JO suollesausd
J3p]0 WOJj S31103S )19 1

"9dUepuUNqe uj anjeA
SI 219yl pue 9%0e-0Z
1e syo3s Suidaay
Ul 350 B S| lay |

‘y3ned
Ysty yoes 104 1wl
9zJs Jaddn 3e oo

"UOISIA dINDH

3yl yum pausdije
uawadeuew 3ulysty
aAey 0191 'SINO 3yl
Japun snjeis jeads
BuiAey se paiapisuod
dWDH @AY 0}
uawWuIdN08 AqqoT

(seauy

Pa129101d dULIB|N

Se dpISe 135 dU07
2ILWIOU0DT SAISN|IXT
941 JO %0L dAey 01
938pald s,3uswuIaN03
YHm au ur)

DS dULIBW SB
9pIse 135 dWDH
Jojusd Jad ua|

‘wia1sAs
juswageuew paseq
-Wa3sAs023 03 YdHMS

“3uikqqo) awos

‘sagueyd (wa1sks
‘qJuswiadeur|n
e1ond) SWO

"SYD01S Ysij paseasoul
01 uipes) ‘Wa3sks0da
3uiuoiduny jo
uoI1LI01S3Y

“(Sunmen
wo110q 3-3)
K3ojouyda3 3ulysi4

“1oedwi |eIRJSWIWOD
pUE |euoi1ealday

Y31y ooy

195 U21BD) 3)qemOlly
12101 B Y3IMm Sndoy
sa1pads-a)3uls e

sey (SIWNO) wa1sks
Juswageuely e30nd
CYRUETITEY =T

ainssald 3uysi4




:s1 Su13edi3sanul a1e nok 1ealyl syl 1eym uiejdxa pue sespl aleys

:yo.Jeasal Aue yum dn mojjoy pue dnoid unoA uj ssnasiq 'jo plesy jou aAey NOA 1ey3 SJUsWaIeIS J0 swial Aue Aj1ausp|

S|

saged snolAaad syl uo xii3ew ay3 3uisn 333YsY IO




:, Buiuaddey Ajaualind s jeym,
91eJ1SN]|I 03 SAYDISYS ppe 10 d1eI0UUY BaS By} pue 1ealyl sy}
:palinbal 1135 suoilde syl Suimoys yd231ays Jayioue meid }JO 92N0S 3y} UdaIMIDq sdIysuoiie)al ayl Moys 03 Yyd21ays e melq




£3s00Yd NoKA pnom uoilde YaIiym

:MO0]3q X1J3BW UOISID9P 3Y3 INO ])1j pPuUe 3Inin} ay3 ui/mou paiinbai suoizde ayj jje e }oo7




:M013q 11 931\ 211qnd ay3 01 1no a8essaw A3y suo 1938 01 A391e43S Sulledew jeldos e ueld




uoijesiuegio InoA yum Suplom uaym asn o3 — 93e)dwal X1ijew |9pojn




Auckland

Council ==

Te Kaunihera o Tamaki Makaurau || e




	2015-secondaryschoolstormwatercoverandcontents
	2015-secondaryschoolstormwaterintroductionandlearningplan
	2015-secondaryschoolstormwaterinternalassessmentresource
	2015-secondaryschoolstormwaterjuniorprogramme
	secondaryschoolstormwatersecondaryresources
	2015-secondaryschoolstormwatersupportingmaterial

	P24a: Students will learn about stormwater planning and management and options in the Auckland setting. 
Students will be familiar with:
	P24b: The ‘Auckland Council stormwater information’: aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/home.aspx
	P24c: waitakere.govt.nz/AbtCit/ei/EcoWtr/index.asp 
	P24d: Wai Care action planning: WaiCare.org.nz/Home.aspx
	P26: •	plan an action for stormwater that will contribute towards a sustainable future
•	implement the plan of action
•	critically evaluate the effectiveness of the action in relation to sustainability 
•	identify a personal response to the action.

Aim: this can be a group action project but the report submitted must be individual.
Time: in order to complete this assignment you will be allocated in-class time but you will be expected to complete much of it during homework time and in the holidays.

Due: ____/____/____

Late submissions will not be accepted without the permission of the school’s Assessment Co-ordinator.
You are required to complete a learning journal of the investigation you have done for the development and implementation of your action plan. Your journal may be in the form of a wiki, blog or notebook. You will be given dates when it is expected you will conference with your teacher to discuss progress and the relationships you have established with the people or organisation(s) involved with the action which you have chosen.

Dates for conferencing:
	P27: a) Describe stormwater and the issues that it causes in your community. 
    Describe your catchment and identify if it is urban or rural. 

b) Explain why stormwater is a sustainability issue that affects Auckland’s communities and harbours. 
    Identify how stormwater affects the environment, people and/or the economy of your community.

c) Gather and use data such as stream monitoring, water testing, observations, photos of stormwater 
    drains and GIS data. intermaps.arc.govt/AucklandCouncilViewer/ to inform your action group about 
    stormwater in your community. 

d) Identify individuals or organisations that are involved with stormwater in your community. 
    Can you identify human activities on land that pollute stormwater? An example would be a business that  
    washes their cars on the street or in their parking lot with detergent or other car washing chemicals.

e) In a small group, brainstorm a range of solutions to improve stormwater and reduce stream and harbour 
    contamination. What is the source of pollution? How can we prevent or reduce it? Research actions 
    other groups have taken in New Zealand and globally to improve stormwater. 
    aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/home.aspx

f)  Use the information you have collected to help develop an action plan that is 
    SMART
    S = specific
    M = measurable
    A = achievable
    R = relevant
    T = time appropriate.

g) Create a vision of what you hope will happen in one year, five years or twenty years (be positive) and 
    describe how your action will contribute towards a better future. 
	P28a: a) Individually develop a detailed plan. Your plan will include:
    •  a clear goal or purpose that you can measure and a description of how the goal will contribute to your vision    
       of a sustainable future
    •  a sequence of steps to carry out with a time line. Use the ‘5W’s’ to help. 
       (What? Who? When? Where? Why? How?)
    •  an outline of the roles others may take in supporting you to undertake the action
    •  criteria that will evaluate the effectiveness of your action for a sustainable future. 
       How will you know if your action has been successful?

       Note: At this stage it is important that you take the time to investigate the criteria other organisations use to  
       judge whether the actions they are taking meet sustainability outcomes. 
       Once you have some examples of these criteria draw up your own that you will use to evaluate the 
       effectiveness of your action. 


Milestone 1. Your action plan needs to be approved by your teacher before it is implemented. 
(Teacher to insert date:) ____/____/____
	P28b: a)  Keep a record of the dates and the activities you and your group were involved in. This is to be written up in 
      the learning journal or log and can be supplemented by photos, newspaper articles, video clips, etc. that 
      illustrate your action(s).

b)  Reflect on your plan and describe any barriers that you faced. Include any modifications to your action plan 
     and give the reasons why any changes were made.

     Remember to keep a learning journal of your action process – enter your reflections daily. 
     Questions you may ask yourself are: 
     What did I do this week? 
     How did I feel about my progress? 
     What have I learned? Which people did I meet with? 
     What do I plan to do next?


Milestone 2. Your teacher or project mentor will sign your learning journal at regular intervals. 
Dates will be given to you to show evidence of implementation. 
	P29: How effective has your action been in achieving your goal? 
(It doesn’t matter if it has been unsuccessful as long as you can explain why and suggest improvements). 

a)  Use data or evidence you have collected to evaluate your success on reducing the impacts of stormwater in 
     your community.

b)  Use your criteria (from task 2) to critically evaluate your action in achieving your goal. 
     Identify and discuss the strengths, weaknesses, opportunities and threats of your action based on your 
     criteria. 

c)  Has taking action affected your own attitudes or behaviours in relation to stormwater? 
     If so, explain how. If there has been no change, explain why.

d)  Using all the answers in task 4, discuss the ways that your action contributes to a sustainable future. 
     Include consequences to the environment and to the economy as well as to people and cultures. 
     You may apply Māori concepts and include recommendations for future actions.


(Teacher to select presentation format – could be a PowerPoint, written report, video or a speech with the learning journal as evidence).
	P30a: •  Clear goal relating to an outcome to improve stormwater. 
   Description of the stormwater issue.
	P30b: •  The environmental, social, economic and/or cultural aspects of the issue and the 
   action.
	P30c: •  Vision of the future, if action is successful.
	P30d: •  Steps needed to carry out action.
	P30e: •  A timeframe of when they need to be completed.
	P30f: •  Roles - Identifying who will do each task.
	P30g: •  Who will help and what information do you need?
	P30h: •  Photos, data and results of your action.
	P30i: •  Explain what has happened as a result of your action.
	P30j: •  Has it changed the environment or people’s behaviour?
	P30k:  •  Will it impact on your community or the economy?
	P30l: •  Is your action sustainable now and in the future?
	P30m: •  How did you feel taking action?
	P30n: •  What did you learn?
	P30p: •  Has it changed your attitude about what you can achieve?
	P30o: •  Has it changed your own attitudes about stormwater, your environment or your 
   community?
	P35: •  This assessment will involve a field trip to a local stream to gather evidence. 
•  You will be assessed on how well you discuss the consequences of human activity, related to stormwater, on 
   your local stream environment.
•  You will complete the assessment task under test conditions on (insert date) __________________. 
   You will have approximately 10 hours of class time to complete this assessment using the evidence you have 
   collected.
•  No assessment materials must leave the classroom. At the end of each period you must hand in your 
   assessment and related materials to your teacher.
•  If you need extra paper ask your teacher for more.
	P36: For this assessment you are expected to visit a local stream environment ________________________________ and gather evidence to discuss the consequences that human activity has on stormwater and how it affects the future sustainability of the stream, the harbour and the people who live there. 

You will use material from class and your own field work. Use a learning journal or log book to document your research and reflections. You may include video, photos, interviews etc. 

By the end of the assessment activity you will submit evidence to show that you have collected scientific data to determine the consequences of stormwater on a local stream and the consequences for a sustainable future.

In urban areas, stormwater flowing off surfaces such as roads, pavements and roofs can contain elevated levels of a range of pollutants including vehicle fuel and oil, heavy metals, rubbish, fertilisers, pesticides and fine sediment. It can also be much warmer than the rain if it has run over warm roads and other impervious surfaces,
which will reduce the amount of dissolved oxygen in the water. This stormwater can cause harmful effects when it enters the streams and rivers flowing through an urban area. 
	P37: You can complete this work individually or as part of a group and you may discuss your ideas and questions with other stakeholders, including your teacher. 

On the map provided, show the location of the stream in your community that you are investigating which receives stormwater runoff. Indicate any key features or land use that will contribute to stormwater runoff. You may use GIS at:aucklandcouncil.govt.nz/EN/ratesbuildingproperty/propertyinformation/GIS_maps/Pages/Home.aspx and include the different map views to help you. You may wish to outline the catchment of the stream you are studying and the beginning and end of the stream.

Draw a diagram of the stream area you will be collecting data from. Identify the biotic (living) and abiotic (non-living) factors. Use your observations to describe how stormwater might affect this local stream environment. 


(Teachers you will need to cut and paste a map into the space below to show the location of your stream environment for this activity)  
	P38: Space provided for any additional images needed.
	P39: Draw the main food web of the stream in your local catchment. Be sure to identify species names, direction of energy flow, and whether each organism is a producer, consumer, or decomposer. Identify the species you have found in your investigation and explain how they provide information on the quality of the environment.
	P40: Investigate the water quality of the stream. Use information and data that you have gathered that may include flow, clarity, nitrogen, phosphate, oxygen levels, pH, temperature, heavy metal concentrations and substrate to describe the stream environment. 

Explain how water quality interacts with the ecological system.
	P41: Outline human activity that impacts on stormwater in your community. You can include pictures and descriptions. You may include positive and negative examples of human activity on stormwater. Include why it happens, when it happens, and where it happens?

Activities may include drains, pipes, urban development, building impervious surfaces, riparian planting, culverts, day-lighting, raingardens.
	P42a: Using the information from tasks 1-3, discuss a range of consequences human activity has on stormwater and the biophysical environment. Include how stormwater has impacted the biology of the environment and the physical stream environment. Use additional refill if necessary.
	P42b: Use evidence to explain three consequences of human activity on stormwater and your 
stream environment.
	P42c: Draw conclusions about the consequences of human activity on the future sustainability of Auckland?

(Consider impacts to environmental, economic, and/or socio-cultural sustainability). 
	P43a: Consider the wider implications of these consequences for a sustainable future. This may include projections of future impacts. 

Choose one of the consequences you identified above. Write it in the box below:
	P43b: Use research to outline two possible future options and explain how it could improve the biophysical environment.
	P43c: Discuss how these improvements could impact on the future of Auckland. 
	P48: You must complete all tasks. Use the spaces provided in the booklet. Use the space provided as a guide to the amount you should write down. Your answers may include other resources you have gathered in class and at home and your own knowledge, ideas, and understanding of stormwater. 
	P50a: Note: This is a generalisation and may not apply to every member of the group.
	P50b: Group linked with stormwater
	P50c: Aspect of sustainability
	P50d: Mana whenua
Auckland Council
Project Twin Streams
stormwater engineers in the past 
stormwater engineers now 
Wai Care
Catholic Christian Church
local residents
	P50e: social sustainability
environmental sustainability
economic sustainability 
cultural sustainability

	P51a: Choose two of the groups from the previous page. For each group, use the space provided to 
explain the values that the group holds and how it supports the aspect of sustainability in relation 
to stormwater.

In your answer think about their role in the community and what is important to them. Use examples to show how these values are reflected in their behaviour and actions in regard to stormwater (If there is not enough space below, use a refill sheet).
	P51b: Examine the values that this group holds in regard to stormwater. 
Include why the aspect(s) of sustainability is important to them.
	P52: Examine the values that this group holds in regard to stormwater. 
Include why the aspect(s) of sustainability is important to them.
	P53: Use examples to examine your own values and behaviours associated with stormwater and 
the environment.
	P54: For each of the two groups draw justified conclusions about how or why different personal values and behaviour (i.e. actions) affect stormwater and its impact on the sustainability of the environment. 

In your answer:

•  explain how each group affects/manages/influences stormwater
•  explain the implications of each group’s action on the environment, (e.g. streams, biota) and its sustainability in 
   the future
•  use specific information in your answer.
	P56: Explain the similarities and differences of the values and associated behaviours these two groups hold. In your answer consider the implications for sustainability in the Auckland region. You may use diagrams, models and bullet points to support your answer and could include projections of future impacts and discussion of how and why values could be adapted to support a more sustainable future.
	P58: Write a letter to your local newspaper, outlining the following:

a)  Explain how your values in relation to stormwater have been influenced or not by investigating the issue 
     associated with stormwater in your local area.

b)  Justify why your values have or have not changed over time.

c)  Explain how your values in relation to stormwater affect your behaviour.

d)  Draw conclusions about how your behaviour affects your local catchment and its sustainability in the future.    
     Your discussion may include justifying decisions, making judgements, stating opinions, considering 
     implications, projecting future impacts, evaluating options, comparing and contrasting, analysing or suggesting 
     alternatives, as appropriate.
	P65: This activity will take place over a period of six to eight weeks with class time set aside to introduce and discuss the requirements of the assessment as well as for the establishment phase. Students will then need to meet milestone deadlines as negotiated in order to complete the tasks by the due date. 
	P67a: 
	P67b: 
	P67c: 
	P67d: Late submissions will not be accepted without the permission of the school’s Assessment Coordinator.
	P67e: 
	The deadline for handing in your strategy is: 
	undefined_8: 
	undefined_9: 
	Milestone meeting one is on: 
	undefined_10: 
	undefined_11: 
	Milestone meeting two is on: 
	undefined_12: 
	undefined_13: 
	Final milestone meeting is on: 
	undefined_14: 
	undefined_15: 
	P69a: •  Brainstorm issues of stormwater runoff in your local community. 
   (After implementing your action project AS 90810 you may want to design a strategy that will outline how to carry 
    on).

•  Identify an organisation that would like to contribute to improving their practice around stormwater.

•  Find someone with responsibility within the organisation to discuss stormwater issues.

•  Establish the collaborative roles and responsibilities with your partner organisation. 
   What will you be responsible for? 
   Consider how you may share knowledge and information, plan steps and find consensus as you develop 
   your strategy.

•  Establish your learning journal in whatever format is appropriate e.g. e-portfolio, blog or scrapbook. This will be 
   used for your assessment.
	P69b: •  Meet with your partner to establish a timeline. 
   (If you are unable to meet face to face, you could do this via the phone, email, Skype or your e-portfolio site).

•  Describe the core business of the organisation.

•  Research the present practices in the organisation in regard to stormwater. 
   (include an analysis of stormwater policy and practices).

•  Evaluate the organisational practices in terms of a sustainable future. 
   The table below is provided as an example that may help to establish some of the actions you need to target.    
   Discuss three or more issues relevant to your organisation.
	P70a: Stormwater issues
	P70b: Organisation practices
	P70c: Environmental impact
	P70d: Social impact
	P70e: Cultural
impact 
	P70f: Economic
impact
	P70g: Local stream quality
	P70h: Impervious surfaces
	P70i: Flooding
	P70j: Contamination:
•  Discharge
•  Pollution
•  Sediment
•  Litter
•  Drains
	P70k: Erosion
	P70l: Existing stormwater infrastructure
	P70m: Transport/
car-washing
	P70n: Social awareness
	P70o: Other
	P71a: Develop a strategy to address identified needs of the organisation.
The strategy could address flooding, pollution prevention, sediment and erosion control, discharge, transport, litter and waste minimisation, drainage, car washing, landscaping and/or community participation. See landcareresearch.co.nz/science/living/cities,-settlements-and-communities/urban-stormwater-management. 

1.  Identify why you and the organisation need to become more sustainable. Look at benefits you will make for the 
     environment, economy and for the people involved.

2.  Establish the current situation of how sustainable the organisation is now and analyse where there are the 
     biggest gaps or actions to improve.

3.  Set a clear and concise vision for your strategy.

4.  Propose a range of possible goals/objectives which include measurable outcomes and timelines e.g. we will 
     plant 500 trees on the bank of our local stream by the end of the year. Include the rationale for the objectives 
     you have chosen for your strategy.

5.  Design a series of steps or actions that will have the greatest impact in reaching your objectives or goals. The 
     strategy could include new processes and practices, how to use resources, education and working with your 
     team. Outline how these changes will save money or bring people on board or make a difference in other ways 
     to improve sustainability. 

6.  Describe how you will implement the changes and monitor progress. How will you know if your strategy has 
     been successful and what are the next steps? Identify the advantages and disadvantages of the 
     objectives/goals in terms of sustainability and organisational needs. For strategy writing help: 
     landcareresearch.co.nz/resources/business/environmental-and-services-database.
	P71b: •  Relate the proposed objectives/goals to the issue of stormwater.

•  Draw insightful conclusions based on evidence about how the strategy will help the organisation address the 
   stormwater issue.

•  Submit your strategy as a presentation, report or web page.

•  Submit your learning journal. 
	P75a: pce.parliament.nz/assets/Uploads/PCE-Water-Quality-in-New-Zealand.pdf
	P75b: ppta.org.nz/index.php/resources/curriculum-support/curric-resources/cat_view/147-curriculum-resources/163-learning-areas--subjects/174-education-for-sustainability
	P77a: aucklandcouncil.govt.nz/EN/AboutCouncil/representativesbodies/haurakigulfforum/Documents/hgfexecutivesummary2011.pdf
	P77b: aucklandcouncil.govt.nz/EN/ratesbuildingproperty/propertyinformation/GIS_maps/Pages/Home.aspx
	P77c: stateofauckland.aucklandcouncil.govt.nz/report-type/soil-report-card/
	P77d: stateofauckland.aucklandcouncil.govt.nz/report-type/terrestrial-report-card/
	P77e: �aucklandcouncil.govt.nz/EN/environmentwaste/stormwater/Pages/stormwaterandyourhome.aspx
	P81a: sustainablecoastlines.org/Kia_Ora/Welcome___Projects_to_sustain_and_protect_our_coastlines/Welcome___Projects_to_sustain_and_protect_our_coastlines.html 
	P81b: waicare.org.nz/Home.aspx 
	P81c: sciencelearn.org.nz/Contexts/H2O-On-the-Go/NZ-Research
	P86: efs.tki.org.nz/Curriculum-resources-and-tools/Teaching-Tools 
	P120: EfS 2.2 Explain how human activity in a biophysical environment has consequences for a sustainable future.


