
 
 
 
 
 

  
  

CCRREESSTT  CCaassee  SSttuuddyy::     
 

BBOOTTAANNYY  DDOOWWNNSS    
  

SSEECCOONNDDAARRYY  CCOOLLLLEEGGEE  
 

 

The following notes provide an overview of the  

22000055  CCRREESSTT  pprrooggrraammmmee    

aatt  BBoottaannyy  DDoowwnnss  SSeeccoonnddaarryy  CCoolllleeggee    

as well as the information provided for students 

participating in their first CREST project. 
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�

Botany Downs Secondary College is one of the newest colleges in Manukau City, situated on the fringe 
of the quickly developing Flat Bush area. The school is close to several streams and has a tributary of 
the Pakuranga Creek running along the northern boundary of the school grounds.  
 
This proximity to waterways is an ideal setting for waterways investigations, which are fast becoming a 
feature of the year 10 science curriculum. Botany College launched their Wai Care project under their 
Gifted and Talented programme, where students are expected to complete extended investigations for 
CREST (Creativity in Science and Technology) awards.  
 
Assisting highly motivated students to achieve excellence in CREST through waterway investigations 
has been both challenging and rewarding. The science staff has made a concerted effort to support their 
students in a range of interesting research projects, from eel distribution in the Otara Creek catchment 
to sediment containment in local stormwater ponds. 
 
Students were introduced to the project through a catchment bus trip, starting at Murphy’s Bush near the 
top to the Otara Lake. The bus symbols below indicate the stop-off points along the way, where we 
monitored a range of bio-physical factors. The students were able to see considerable contrast in the 
settings and the results throughout the tour, gaining insights into the interaction between land use and 
the quality of habitat, water quality and other related factors.  
 
Key issues within the catchment were highlighted by experts from the Auckland Regional Council 
Stormwater Action Team, demonstrating stormwater management on development sites, and by Paul 
Woodard who demonstrated the equipment and procedures he uses for harmlessly catching native fish, 
the non-electric way. 
�
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Students sampled three sites on their catchment bus 
tour, getting first hand experience in monitoring and 
data interpretation. The great variation in water clarity 
between the top (Murphy’s Bush) and lower catchment 
(Hills Rd) could be linked to sediment runoff from 
development areas. The results of further investigations 
will be available in term four. Biological data is also 
being collected. 

0.3 m/sec 0.05m 19 20 Hills Rd  
0.2 m/sec 0.06m 19 20 Chapel Rd  
0.2 m/sec 0.19m 18 19 Murphy's Bush  
Flow velocity  Water clarity  Water temp  Air temp  Site 

Wai Care monitoring data Otara Creek catchment 18 0 6 05 
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BOTANY DOWNS SECONDARY COLLEGE 
 

Science Year 10 Gifted and Talented 
 Withdrawal and Enrichment Programme 2005  
 
Introduction 

1 To cater for gifted and talented students, Botany Downs Secondary College (BDSC) has 
a withdrawal and enrichment programme. 

2 For Year 10 Science 2005 it is proposed that students will be offered a position to carry 
out an extended scientific investigation.  

3 The project: 

a) will offer an enrichment opportunity in a scientific topic (or topics) of regional 
importance. 

b) may be selected to enter the Manukau City Science Fair. 

c) will go towards a CREST award, either at Bronze or Silver level, depending on the 
capability and choice of the individual student. CREST provides a framework for 
encouraging students to conduct creative scientific research into a problem, 
opportunity or issue of their own choice. Students may work individually or as a pair 
to obtain these awards. 

4 The project may have a water quality focus, or students may opt to carry out another 
project, after an initial introduction to water quality.  

 
 
 

CREST – Exploring creative solutions to practical p roblems 
 
 

�  CREST is an international awards scheme, administered in New Zealand by the Royal Society of 
New Zealand to encourage practical and creative student projects 

�  The award rewards creativity, perseverance, the application of knowledge and communication 

�  The criteria for a particular award must be met to gain the award 

�  The emphasis is non-competitive investigation of a real problem or issue 

�  The scheme encourages students to work with outside resource people – a consultant 

�  The project is managed through the project pack – a framework to work within and to give 
guidance. The initiative must still reside with the student. The emphasis is placed on the 
processes followed by the student in the completion of a project, in a manageable and realistic 
way 

�  The student must communicate the results of investigations. 
 
LEVELS 

CREST offers a range of awards, from First CREST to Gold CREST for Years 6 -13 students:  

�  First CREST and Team First CREST projects are usually undertaken at the Year 7-8 level. An 
individual project can earn a First CREST award, and team projects Team First CREST Awards.  

�  CREST Bronze and Team CREST Bronze  are often done at the Year 9-10 level; an individual 
project can earn a CREST Bronze Award, and team projects can earn Team CREST Bronze 
Awards.  

�  CREST Silver  and Team CREST Silver  are more challenging awards usually undertaken at the 
Year 11-12 level. 

�  Gold CREST is more advanced and usually carried out by Year 13 students.  
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PPrrooppoossaall   DDeettaaii llss  
 
The award attempted by the student could be a BBrroonnzzee award, but it is more likely a SSii llvveerr 
award will meet the needs of the students. A GGoolldd  award may be attempted after obtaining 
the SSii llvveerr.  
 
In association with Andrew Jenks, Wai Care coordinator, we have a plan to monitor water 
catchment areas in the local area. From the results, data may be used to fulfil a number of 
projects for the purposes of CREST. 
 
 
The essential features of the programme are: 

1 Selection and application. Students will be offered the opportunity on the basis of 2004 
and 2005 academic results, but only those who complete the registration will be 
involved. This will involve parental permission and a readiness to complete the project 
offered. 

2 Day Zero:  Introduction to the programme – an information session before the first field 
trip. 

3 Day One:  visit three sites along a water catchment (Otara Creek waterway) and 
measure the water quality, learning and using standard methodology. Students will write 
a report and/or produce a presentation of their activities. 

4 Students will then choose to either continue with a Waterways project, or not. They will 
submit their proposal to CREST for approval and then conduct further testing on two 
additional Gifted and Talented (G&T) days and independently arrange to meet the goals 
of their project. Students who choose not to continue will either be removed from the 
G&T programme or choose another independent project carried out on the G&T days 
(ie with minimum supervision). 

5 The aim is to complete a project for CREST and for submission to the Manukau Science 
Fair in August 2005. 

6 Students will also present a summary to parents and interested persons. This report 
may also be presented to the Manukau City Council. 

 
Costs: 

�  School registration for CREST: $50.00 (Budget: Science 2005, G&T allocation)  

�  Individual booklet for Silver or Team Silver CREST: $10.00 each (students) 

�  Fieldtrips  

�  Teacher relief (three days) 

�  Wai Care funding for staff support (x2), transport and main resources. 

�  Resources (Budget: Science 2005, G&T allocation). 
 
Proposed timeline: 

�  To meet the planned date for the Manukau Science Fair we propose that there are three 
withdrawal dates in Term 2 2005. These dates are subject to change according to 
external providers commitments: 

�  Friday 13 May 

�  Wednesday 8 June 

�  Wednesday 6 July. 
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DDaayy  OOnnee  PPrrooggrraammmmee,,  FFrr iiddaayy  1133  MMaayy  22000055  
 
Objectives: 

1 To initiate a project on water quality and its importance to biodiversity in local 
waterways. 

2 To learn and use the methods of monitoring water quality in the field. 

3 To introduce participants to the inter-related themes of: 

�  past vegetation 

�  land Development 

�  urban Impact and 

�  repair of human impacts. 

4 To promote the use of science and environmental awareness with a view to 
environmental action. 

5 To initiate a CREST project. 

6 To produce a presentation on the achievements of the day, including a ‘log’ of activities. 
 
Staff involved: 

�  Silo Gunput 

�  Andrew Jenks, Wai Care Coordinator. 

�  Paul Woodard, Ex-president of NZ Freshwater Society: consultant to Wai Care. 

�  Experts from ARC, as available and organised by Andrew Jenks. 
 
Time Where What Resources In Charge 

8.45 am Botany Downs 
Secondary College 

Travel to Murphy’s Bush �  Rolls (to SS) 
�  Students prepared (dress, 

food, drink, gumboots, etc) 
�  Minibus and driver (or 2 x 

minivans) 

�  Silo Gunput 
�  Andrew Jenks 

9.00 am Set up and introduction to the 
programme (and staff) 
Theme: Past Vegetation 

�  H/O: Water quality (ARC) 
�  H/O: Hot local topic and 

programme for the day 

�  Andrew Jenks 
�  Silo Gunput 

9.30 am Methodology and Data 
Collection 

�  Wai Care water quality kits 
x 6 

�  Site data sheets x 6 

�  Andrew Jenks 
�  Silo Gunput 
�  Paul Woodard 

10.45 am Morning Tea �  Students bring own �  Silo Gunput 

11.00 am 

Murphy’s Bush 
 

Travel to Te Irirangi/Ormiston 
site. 
Theme: Development 

�  Minibus and driver (or 2 x 
minivans) 

�  Andrew Jenks 

11.15 am Data collection 
Expert talk – ARC 
representative 

�  Wai Care water quality kits 
x 6 

�  Site data sheets x 6 

�  Andrew Jenks 
�  Silo Gunput 
�  Paul Woodard 

12.30 pm Lunch �  Students bring own. �  Silo Gunput 

1.15 pm 

Te Irirangi/Ormiston 
Rd site 

Travel to Hills Rd site. �  Minibus and driver (or 2 x 
minivans) 

�  Andrew Jenks 

1.30 pm Hills Rd site Data collection �  Wai Care water quality kits 
x 6 

�  Site data sheets x 6 

�  Andrew Jenks 
�  Silo Gunput 
�  Paul Woodard 
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2.45  Return to Botany Downs 
Secondary College 

�  Rolls 
�  Minibus and driver (or 2 x 

minivans) 

�  Silo Gunput 
�  Andrew Jenks 

3.00 Dismiss  �  Silo Gunput 

Follow up 

Botany Downs 
Secondary College 

Reports completed  �  Silo Gunput 

 
 
Water quality tests 

�  Clarity 

�  pH 

�  Temperature 

�  Dissolved oxygen 

�  Invertebrate life survey. 
 
 

DDaayy  TTwwoo  aanndd  TThhrreeee  PPrrooggrraammmmee  
 
Follow up monitored areas from Day One and achieve the needs of students in their chosen 
projects. 
 
 
Preparation required 

�  Application to BDSC Director of Academic Studies and Associate Principal 

�  RAMS/EOTC application 

�  Selection and commitment of students (permission from parents) 

�  Meeting to outline the programme and requirements. 

 

 

AAppppeennddiixx::   FFuurrtthheerr  iinnffoorrmmaatt iioonn  aabboouutt   CCRREESSTT    
 
 

The Creativity in Science and Technology (CREST) scheme encourages and rewards creative and 

innovative thinking; application of existing and the seeking of new knowledge; risk-taking, tolerance of 

failure and perseverance in the face of adversity; and develops communication skills in school 

students. It develops students’ tacit knowledge, and can grow entrepreneurial skills. By providing a 

framework to access the expertise of people outside the school, it can help bridge the gap between 

academic learning and the problems and opportunities of the real world, and exposes the students to 

role models from knowledge-based, wealth-creating industries. It has a longstanding reputation of 

success and experience demonstrates it encourages those who are the most enthusiastic to continue 

to develop their interest in science and technology. An important foundation stone of the Growth and 

Innovation Framework, it encourages excellence in science and technology in young New Zealanders, 

who may well become the innovative entrepreneurs of the next decades. 
 
[From: http://www.crest.org.nz/about.htm 

Additional information may be obtained from: http://www.crest.org.nz/ScienceLinks.pdf] 
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AAnnnnuuaall   rreeggiissttrraatt iioonn  rreeqquuii rreedd  ffoorr   CCRREESSTT  
 
Please remember you do need to pay for registration each new calendar year. The specific 
materials (eg First CREST, Team First, Bronze, Team Bronze, Silver, Team Silver or Gold) 
can be ordered when registering or at any time thereafter.  
 
Registration costs are:  

�  First CREST and Bronze (Individual and Team) $25.00 

�  Bronze, Silver and Gold $50.00 

�  All Awards $60.00 

 

To view an order form for the varying costs of the student booklets, visit 
http://www.crest.org.nz/registration.htm  

 
 
 

 Silver CREST  
  

The Silver folder consists of a student book, consultant brochure and assessor 

brochure. The student book includes key steps, timeline guide, progress check, 

assessment, assessment confirmation sheet and a project approval form. 

Students must have their project approval form passed by an RSNZ approver 

before beginning work. On successful completion of the project the student will 

receive their Silver badge and certificate.  
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Team Silver   

The Team Silver folder consists of a student book, consultant brochure and 

assessor brochure. The student book includes information on working as a team, 

key steps, timeline guide, progress check, report writing, assessment, 

confirmation sheet and a project approval form. Students must have their project 

approval form passed by an RSNZ approver before beginning work. On 

successful completion of the project the student will receive the Team Silver 

badge and certificate. 

  

  
 
 

SStteeppss::  SSii llvveerr  CCRREESSTT    

1 Choose an interesting  issue, problem, question, or topic. Discuss your ideas with 
others then prepare a project proposal to send to the CREST National Office. Keep a 
log. The information that you provide is used by the CREST Silver Approver to confirm 
that your ideas will be suitable for a CREST project. The Approver will look at the 
following questions when considering your project: is your project safe? is it ethical? is it 
feasible? is it challenging? is it a CREST project?  

You can download the 'Approving Silver CREST' document from the web site 
(www.crest.org.nz) to see exactly what is being looked for.  
 
There are four possible responses the approver can make to the Silver CREST project 
proposals. These are: 

a) Approved  

Your project appears entirely suitable and you can make a start on work immediately. 

b) Provisionally Approved  

Your project is mostly suitable but the approver has one or two reservations. They will 
provide an explanation for these, and make any helpful suggestions they can. Your 
assessor will make the final decision on approving the project at the time of the progress 
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assessment, when you have carried out more exploratory activities and your project is 
more defined. 

c) Not Approved: Please Resubmit  

This means that your project topic has potential, but your actual proposal is not suitable 
for CREST Silver. The approver may include comments and suggestions on how it can 
be changed to make it acceptable as a CREST Silver project. 

d) Not Approved  

Unfortunately some project topics are not suitable for CREST projects. If you receive 
this response you will have to think of another subject for your project. The approver 
may be able to offer some suggestions for a project in the same general area.  

2 Explore your ideas. Try some activities. Keep your log.  

3 Talk to your Consultant. 

4 Clarify your aim.  

5 Plan what you'll do on the timeline. Complete the Progress Assessment (p 12) with 
your assessor. 

6 Carry out your plan. Make any improvements and modifications that you need to. Keep 
your log up-to-date. 

7 Compile your Report. 

8 Self-assess your project using the Criteria for Assessment sheet (p 14). When all is 
complete, have your final meeting with your assessor. 

9 Congratulations! Prepare to receive your Silver CREST Certificate and Badge.  
 

Students can view steps on: http://www.crest.org.nz/creststeps.htm  

 
PPrroojjeecctt   IIddeeaass  ffoorr   CCRREESSTT  aanndd  SScciieennccee  FFaaii rrss  
 
Water clarity investigations 

1 Compare upstream/downstream water clarity after rainfall, and relate this to land use 
and/or development in the catchment. 

2 Investigate how water clarity changes throughout a catchment (sample from top, mid 
and lower catchment). 

3 Clarity and water quality between streams which are fenced and those which aren't. 

4 Compare clarity of water flowing into stormwater treatment devices/ponds with that 
flowing out. Sample during average/normal flows and after rainfall. 

5 Sample water from different depths in a stream, including coarser material that is 
moving close to the stream bed (bed load), to determine the total amount of sediment 
being transported along a stream channel.  

6 Catch sample of surface runoff in different locations eg, mature planted area versus 
recently planted area. Other possibilities include mulched versus unmulched surfaces, 
grass paddock versus bush area etc. Place runoff collector at different points around 
development sites. 
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Equipment:  Water clarity tube, filter and electronic scales (accurate measurement of 
suspended sediment), sampling jars (adapted to sample from different depths), orange (to 
measure flow rate, of course!) and stop watch.  
 
Methods:  See the Wai Care field manual for instructions on measuring water clarity. A simple 
runoff collector design can be found at: http://wildaboutnz.co.nz/mainsite/Product.RunoffCollector.html. 
Information on sedimentation can be found at: 
http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/fluvial_systems/geologic_work_of_streams.html. 
 
Notes:  Very straightforward methods—
students would need to collect a minimum 
of three sets of data. Each data collection 
would take about 1.5 hours including travel. 
Sediment is the number one pollutant in 
New Zealand waterways. Urban 
development in the Flat Bush catchment 
has produced a number of substantial 
sediment pollution events.  
 
There are a number of signs of surface 
runoff. Poor maintenance of this cesspit will 
increase sediment inflows to the adjacent 
stream. It can sometimes be a dirty job, but 
someone has to do it! 
�
�
Freshwater fish 

7 Compare fish numbers/diversity from different sites. 
Students could sample either side and within Murphy’s 
Bush or Totara Park. Sites around the Pakuranga stream 
would also be worthwhile. A similar investigation could 
focus on determining the best locations for eels and/or 
koura. 

8 Survey streams for fish, comparing abundance and 
diversity with habitat features such as overhanging plants, 
undercut banks and/or large woody debris in the channel. 

9 Survey streams, eg Pakuranga, for Gambusia distribution. 

10 Do shady streams have more fish? Compare streams 
shaded by vegetation with those that are open; or different 
reaches within the same stream which may be shaded and unshaded. 

 
Equipment:  minnow nets (can be supplied) and identification guide. 
 
Method:  Bait traps work well in most situations. Fish survey protocols are available from the 
Wild about New Zealand web site at: 
http://www.wildaboutnz.co.nz/mainsite/Product.NativeFishCatcha.html?operation=showinstructions  
 
Notes:  Very quick to set nets, and simply leave overnight (so weekend best). You do not 
need to touch the fish – simply remove a clip and release the fish back into the stream, or 
bucket if you need to a clearer view first. Your Wai Care coordinator can assist with nets and 
further instructions. 
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Macroinvertebrates 
and other stream life 
 
11 Compare macroinvertebrate numbers/diversity from different sites. Students could 

sample either side and within Murphy’s Bush or Totara Park. Sites around the 
Pakuranga stream would also be worthwhile.  

12 Survey short lengths of stream with contrasting habitat for macroinvertebrates, 
comparing abundance and diversity with habitat features such as overhanging plants, 
rocks/mud (eg upstream/downstream of a stormwater pond/development site) and/or 
large woody debris in the channel. Could use leaf packs attached to bricks as a 
standard artificial substrate for invert colonisation. 

13 Food preferences of macroinvertebrates. Collect different kinds of leaves (native and 
exotics), weigh and place in mesh bags/containers. Set up replicates x 5-10 per type of 
leaf. Position in riffles, making sure they are equally deep/in the same flow velocity. 
Harvest in batches and make measurements such as numbers of inverts feeding on the 
leaves, weight loss etc. 

14 See what kind of invertebrate life is drifting down stream (they have their own secret 
reasons for this no doubt) Do bush areas or open areas have more drift, including 
aquatic and terrestrial invertebrates? 

15 Do protected (fenced) and planted stream reaches have more diverse 
macroinvertebrate communities? 

16 What stream conditions suit koura in the Flat Bush catchment? See 
http://www.niwascience.co.nz/maori/research/monitoring_koura/ for monitoring methodology 
ideas. 

 
Equipment:  Macroinvertebrate nets, 
trays, buckets and bug boxes supplied.  
 
Methods: See the Wai Care Field 
Manual for recommended methods in 
different habitats and:  
http://nwp.rsnz.org/content/nwp_flash/index
.htm for a simple animated version of 
methods. For drift net design and 
methodology see: 
http://wildaboutnz.co.nz/mainsite/Product.D
riftNet.html 
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Notes:  Very straightforward survey. Each sample will take less than 30 minutes to gather 
and sort. Follow the safety guidelines in the Wai Care field trip check sheet, and have fun 
hunting for your little bugs! 
�
�
Riparian zones 

17 How do macroinvertebrates with terrestrial adult stages interact with the riparian 
environment? Try sticky (and other) traps at different distances from the stream edge.  

18 Compare soil compaction of a range of modified (worked with machinery) riparian zones 
using a homemade penetrometer. 

19 Measure the percentage success/failure of plants established in the riparian zones near 
school. Can you identify the most successful species and determine reasons for their 
success? 

20 Compare the effects of different mulch materials used for riparian planting (including 
bark, synthetic fabrics, wool). Could compare temperature under each, breakdown rate 
(strength?), weed re-establishment, worm populations (in soil), porosity, plant health 
(pest and disease incidence, leaf colour, growth rate).  

21 Stream bank stability - investigations into location of active erosion/bank instability. 
Could be an ongoing investigation involving the trial of simple stabilisation processes, 
such as planting sedges, flaxes, placing willow cuttings/fascines etc and using different 
recording methods to track progress. 

22 Native plant growth trial – compare growth rates of a range of native trees and shrubs 
under mulch materials used in the Flat Bush catchment. Long term (3 months+). 

23 Are there more animal pests in planted riparian zones. Use Black Trakkas to monitor 
rodents and wax blocks for possums. 

24 How does plant spacing, distance from the planted edge/buffer width influence weed 
growth in riparian planting? 

25 What species of plants grow better in different conditions/zones within riparian margins? 

26 How do air and water temperatures change in shady and non shady streams? Need to 
simultaneous record temperatures in several places in shady and non shady streams. 

27 What birds visit streams and riparian zones? How long do they stay, what do they do - 
feed, drink, rest? 

28 How does riparian vegetation (cover, shade) and stream hydrology influence aquatic 
weed abundance.  

29 Do people like riparian management of city/farm streams. Streambank plantings might 
be good for the ecosystem, but do people like the look of the results. See 
http://www.niwa.co.nz/pubs/wa/11-4/survey  

 
 
Equipment:  Mostly observation (including plant identification) and measurement.  
 
Methods:  Simple observational methods, similar to those outlined in FORMAK visual guide 
(see http://www.formak.co.nz/) and Rapid Riparian Assessment by Brian Harrison, Teacher 
Fellow RSNZ. Porosity can be measured by cutting the bottom out of a large food tin/can, 
knocking it into the soil (with piece of wood over the top to stop it caving in) and then filling to 
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a set level with water. Measure infiltration rates. See “Estuary monitoring by communities” for 
a simple homemade penetrometer - 
www.niwascience.co.nz/ncwr/tools/mangrove/monitoring_mangrove.pdf/view_pdf 
 

Notes:  Plenty of opportunities for 
inventiveness with the features and 
factors measured, and the equipment 
used to measure them with. Web 
searches will no doubt generate many 
more interesting ideas. Photopoints 
could be useful for recording 
information over longer periods of 
time. 
 

 
Hydrology and stormwater  

30 Stream discharge vs rainfall. You can make inferences about the relationship between 
% impervious surfaces and flood/peak flows. 

31 Effects of stormwater on stream channels. The Pakuranga has an artillery of water 
canons (also known as stormwater pipes) that discharge into the stream at many points. 
You could measure the energy of the discharge but you will need to be there after a 
heavy downpour. Each of these could also be sampled for water quality. Measure 
channel dimensions to calculate cross-sectional area at bank full flow and plot against 
catchment area for streams with different levels of development/imperviousness. Better 
still also measure slope of channel and estimate Manning n (bed roughness index) so 
that you can calculate the bankfull stream flow using the Manning Equation.  

32 Set up 'stormwater jars' to collect first flush samples from stormwater drains. Can use 
the same jars to collect water samples from different flood levels, by attaching them to a 
waratah at different heights.  

33 Use pollution ‘tell-tales’ as indicators of hydrocarbon/fuel pollutants in waterways 

34 Compare flow rate versus rainfall in two or more contrasting streams, or two or more 
sites within the same catchment. Upstream/downstream sites in a Flat Bush stream 
would be interesting.  

35 How can stormwater pollution be minimised or avoided in your area? How effective are 
pollution protection methods, equipment and installations? 

36 Compare the retentiveness for streams for leaves that fall into them in relation to stream 
size, instream and encroaching vegetation, and degree of channel straightening.  

37 Methods are given in the ARC stream ecological valuation report (Rowe, D; Quinn, J; 
Collier, K; Hatton, C; Joy, MK; Moore, S; Parkyn, S. 2005. Ecological valuation: a 
method for scoring the ecological performance of perennial Auckland streams. ARC 
Technical Publication No. 254, 50 p). Also see pdf of Dr JohnQuinn’s talk at Freshwater 
Society conference on website: 
http://www.nzes.org.nz/conferences/talks/NZEST_Quinn3181130.pdf. 

 
 
Equipment:  Flow velocity can be measured using a float, head rod or flow meter.  
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Methods:  See the Wai Care Field Manual for simple measuring methods and flow rate 
calculations. Pollution ‘tell-tale’ instructions can be found in the Pollution Detective Kit activity 
sheets at: 
www.wildaboutnz.co.nz/mainsite/Product.PollutionDetectivesKit.html?operation=showinstructions  
 

 
Notes:  The highly modified 
hydrology of urban 
waterways together with 
frequent stormwater 
pollution events has a 
major impact on waterway 
health throughout the 
region. Councils and care 
groups are continually 
looking for methods to 
effectively address these 
key problems… 

 
 
 

MMuurrpphhyy’’ss  BBuusshh,,  SSttoopp  11  
 
Background information: 

�  Murphy’s bush was once owned by Mr Conway Grey Murphy who used the surrounding 
land to breed cattle and grow wheat. Mr Murphy protected the bush from grazing cattle 
and encouraged school children and other groups to use the area for picnics and 
outings. 

�  The adjacent Flat Bush School House was built in 1877 and relocated to land provided 
by Mr Murphy in 1894 and used as a school until 1929. 

�  Murphy’s bush is one of the largest areas of mature lowland native forest in Manukau City. 

�  The dominant tree is kahikatea, New Zealand’s tallest tree. Older trees have buttresses. 
The berries ripen in autumn attracting many birds. 

�  Other canopy trees include puriri, taraire, totara, rimu, karaka and pukatea. 

�  “Native birds are abundant at Murphy’s Bush. You are likely to see plump kereru 
feasting on puriri berries most of the year, or be followed closely by fantails, watching for 
insects disturbed in your wake. In spring, tuis harvest nectar from the flowers of 
rewarewa.” (Manukau City Council brochure) 

 
 
Key points about this stream:  

�  The stream is one of six reasonably sized tributaries within the 3,407 hectare catchment. 
This tributary starts about 2 km away, below Redoubt Rd.  

�  Upper catchment occupied by farm and lifestyle blocks. 

�  Murphy’s bush ~ 2.8 ha (800m x 350m), and this tributary passes through a narrow part 
of the bush (~175m long). Upstream section is mostly open farm land. 

 
 
Stream ecology is affected by riparian areas: 

�  Tree roots hold the soil and reduce erosion. 
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�  Bush shades the stream, cooling the water. Most aquatic and land weeds will not grow 
in the shade. 

�  Tree leaves and branches fall into the stream, providing habitat and food. They also 
reduce the energy of rainfall and potential surface runoff. 

�  Insect life is more abundant and also a source of food for fish. 

�  The ground is spongy, soaking up rainfall and releasing it slowly. 
 
 
The bush has other values.  

�  Trees and insects attract native birds to sing and nest. 

�  The bush and stream are places for families to enjoy. 

�  Provides a source of seed for future plantings in this area. 
 
 

TTaasskkss  
��� �  Complete safety and SoSMART assessment 

��� �  Measure water quality and stream flow 

��� �  Survey stream life 

��� �  Note qualities of this bush setting 

��� �  Think about investigation possibilities 
 

�
�
�

SStt   PPaauull ’’ss  CChhuurrcchh,,  SSttoopp  22  
 
 
Background information: 

�  Maori cleared most of the bush in the lower catchment and gardened on the ridges. 
They also harvested eels, birds and harakeke from the many swamps. The volcanic 
cones were used for fortified pa. 

�  St Pauls Anglican Church was built in 1887 and is very near the future Flat Bush town 
centre (to the south east) and western edge of the 117 hectare Barry Curtis Park.  

�  The walkway will form a link from Barry Curtis Park, along the Otara Creek, to Ngati 
Otara Park. 

�  Riparian areas are being protected and planted with suitable native plants, minimizing 
disturbance of the natural catchment and creating a large network of “green fingers” 
throughout Flat Bush. This feature is part of the Low Impact Design incorporated into 
this development. 

 
 
Key points about this stream: 

�  This site is 2 km downstream of site one and has picked up two other tributaries. 

�  Farmland is largely unfenced and stock have access to the stream.  

�  Very few shade trees and most are exotic. No areas of bush. 
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�  Aquatic and land weeds abundant. 

�  Stream edge eroded. 

�  Lack of habitat and food sources. 

�  Stream ecology is affected by poor quality riparian zones. 
 
 
 

TTaasskkss  
��� �  Complete safety and SoSMART assessment 

��� �  Measure water quality and stream flow 

��� �  Survey stream life 

��� �  Note qualities of this development setting 

��� �  Think about investigation possibilities 

��� �  Observe the headstones 
 

 
 

HHii ll llss  RRdd  OOttaarraa,,  SSttoopp  33  
�
�
Background information: 

�  Scottish and Irish Presbyterians sailed up the Tamaki Estuary in the 1830’s. Rev’d 
Fairburn bought 40,000 acres from Maori, where Otara town now sits. Crops of hay, 
wheat, oats and potatoes spread as scrub was cleared and swamps drained. 

�  In the 1900’s, crop diseases encouraged a change to dairying, and condensed milk and 
butter factories by the junction of Prestons and East Tamaki Roads were the nucleus of 
the small rural town of East Tamaki. By the 1940’s East Tamaki was supplying much of 
Auckland’s fresh milk. 

�  During the1960’s Otara land use changed from 20 or so farms to a town for 12,000 
people, incorporating a town centre, 11 schools, roads and a light industrial centre. The 
Ministry of Works project was criticised at the time: “A suburb without a soul”, local 
headmaster and “Mile upon mile of disorganised nowhere”, architect.  

�  Stormwater from acres of factory roofs, car parks and roads was piped straight into the 
Otara Stream. Floods became common, eroding the stream banks. 

�  Mounds were bulldozed flat, valleys were filled in and streams were piped. From 1957 to 
1965 vast expanses of levelled raw clay bled brown sediment into the drains and 
streams with every rain.  

�  In 1967 the new Otahuhu gas turbine Power Station built a weir across the mouth of 
Otara Creek to keep the water level permanently raised. Sediment coming down the 
Otara stream could not be flushed away by tide action. Loaded with toxic industrial 
runoff, deep sediments made the lake shallow and mangrove trees spread thickly 
around the edges. 

�   Some swampy areas on the edges of the Otara creek were used to dump rubbish, and 
then covered over (for example, the landfill under Ngati Otara Park and Mayfield Park).  
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Key points about this stream: 

�  This site is 3 km downstream of site two and has picked up two more tributaries. 

�  Water quality often very poor with lots of suspended sediment. Pollution from industrial 
and residential sites not uncommon. 

�  Sewage seepage can occur after rain due to pressure build up in pipes (insufficient 
capacity and illegal connections). 

�  Very few shade trees. Aquatic and land weeds abundant. 

�  Stream edge eroded. 

�  Lack of habitat and food sources. 

�  Stream ecology is affected by poor quality riparian zone, maintained to minimise flood 
flow resistance. Recent planting of 3 km of stream margin could significantly improve 
habitat, water quality and other aspects. 

�  Lack of connection with waterway has resulted in general neglect and dumping of 
rubbish.  

 

 

TTaasskkss  
��� �  Complete safety and SoSMART assessment 

��� �  Measure water quality and stream flow 

��� �  Survey stream life 

��� �  Note qualities of this urban setting 

��� �  Think about investigation possibilities 
 

 


