












































































































 

 

 

 

 

APPENDIX 1   Erosion and Sediment Control Plan Drawing 

   

















































 

 

 

 

 

APPENDIX 2  Calculations for Erosion and Sediment Controls  

   



Specifications Value 5 Units Reference/Notes
Site Details
Contributing catchment 1.4 ha GIS - Upslope catchment 
Design rainfall event 0.05  AEP   5% AEP as required by GD05
Time of Concentration 
Overland sheet flow path length (L) 111 m Taken from furthest point to outlet of catchment
Hortons roughness value (n) 0.3 Steep pasture
Slope of surface (S) 20.0 % Rise over run from furthest point to outlet of catchment
Time of Concentration (Tc) 8.0 minutes
Rounded Tc to align with HIRDS 10  minutes 
Rational Method: Q = (C*I*A)/360
Area ground cover Grass
Proportion of catchment 1
Runoff coefficient (C) 0.7  Manning's Roughness Coefficient (n) High C value applied due to steep slope.  
Rainfall intensity (I) 39.9 mm NIWA HIRDS, 10 min (Tc), 5% AEP 
Catchment Area (A) 1.40 ha
Qp (Peak runoff flow) 0.1086 m3/s Rational Method: Q = CIA
Total Qp (Peak runoff flow) 0.1086
Channel Design Manning's Formula Uniform Trapezoidal Channel Flow
Bottom Width                150  mm 
Batter ratio= 1 to                     2  ratio 
Manning's roughness coefficient of channel (n) 0.2 Lined channel. 
Channel slope 1.41 %
Flow depth 200 mm
Channel depth 500 mm 300 mm freeboard provided
Flow (Q) 0.1165 m3/s
Buffer 0 %
Top width 2150 mm

CLEAN WATER DIVERSION CHANNEL - CALCULATIONS - AYRBURN SCREEN HUB - REVISION A



Specifications Value 5 Units Reference/Notes
Site Details
Contributing catchment 4.1 ha GIS - Conservatively calculated for the largest and steepest catchment (Catchment C)
Design rainfall event 0.05  AEP   5% AEP as required by GD05
Time of Concentration 
Overland sheet flow path length (L) 330 m Taken from furthest point to outlet of catchment
Hortons roughness value (n) 0.06 Bare soil
Slope of surface (S) 10.6 % On average
Time of Concentration (Tc) 7.6 minutes
Rounded Tc to align with HIRDS 10  minutes 
Rational Method: Q = (C*I*A)/360
Area ground cover Bare soil
Proportion of catchment 1
Runoff coefficient (C) 0.4  Manning's Roughness Coefficient (n): sloping silty soils 
Rainfall intensity (I) 39.8 mm NIWA HIRDS, 10 min (Tc), 5% AEP 
Catchment Area (A) 4.10 ha
Qp (Peak runoff flow) 0.1813 m3/s Rational Method: Q = CIA
Total Qp (Peak runoff flow) 0.2770
Channel Design Manning's Formula Uniform Trapezoidal Channel Flow 
Bottom Width                    350  mm 
Batter ratio= 1 to                         2  ratio 
Manning's roughness coefficient of channel (n) 0.025 Gravelly earth channel 
Channel slope 1.5 % Average slope 
Flow depth 250 mm
Channel depth 550 mm 300 mm as per GD05
Flow (Q) 0.287 m3/s
Buffer 4 %
Top width 2500 mm
Additional Controls 
Drop out pit Yes
Check dams Yes
Geofabric lining No

Specifications Value Units Reference/Notes
Pipe diameter 250 mm
Pipe material Drainage coil / flexi flume
Pipe length 7 m
Drop 1 m
Flow velocity 6.75 m/s
Flow discharge 0.29 m3/s Hazen-Williams Equation
Flow discharge in L/s 290 L/s
Buffer 5 %

DIRTY WATER DIVERSION CHANNEL CALCULATIONS - AYRBURN SCREEN HUB - REVISION A

DIRTY WATER DIVERSION CHANNEL - TEMPORARY CULVERT CALCULATIONS - AYRBURN SCREEN HUB - REVISION A



Specification Value Value 2 Value 3 Units Source / Notes / Reference 
Site details
Contributing catchment 2.30 ha GIS
Percentage volume factor 2.0 % 2% sizing criteria selected due to space constraints and site soil characteristics. 
GD05 theoretical SRP volume required 460.00 m3
SRP Design Specifications Total Storage Dead Storage (30%) Live Storage (70%) 
Top length (A) 33.00 28.20 33.00 m
Top width (B) 11.00 8.60 11.00 m
Base length (a) 25.00 25.00 28.20 m
Base width (b) 7.00 7.00 8.60 m
Depth (h) 2.00 0.80 1.20 m Measured from primary spillway down
Internal batter ratio= 1 to 1 1 1 ratio Batters should be compacted and must be lined with geofabric
Actual volume (v) 527.33 166.33 361.01 m3
Width to length ratio 3:1 3.3:1 3:1 ratio
Buffer 14.64% %
Percentage of total SRP 100.00% 31.54% 68.46% %
External batter ratio= 1 to 2 2 2 ratio Batters should be compacted and must be lined with geofabric
Forebay details Reduced Level (RL)
Forebay volume requirement (+/- 3%) 52.73 m3  10% of SRP volume 
Forebay length 7.00 m
Forebay width 11.00 m
Forebay depth 344.7 1.50 m Exact R.Ls TBC on site with surveyor
Forebay internal batter ratio = 1 to 1.0 ratio Line internal batters
Approximate forebay volume 59.25 m3
Level spreader details Reduced Level (RL)
RL of level spreader 346.2 m 0.1-0.2 m higher than emergency spillway invert 
Width of level spreader 11.00 m Spans the full width of SRP
Inlet batter steepness= 1 to 3 ratio
T-bar/ Decant details Reduced Level (RL)
RL at base of pond 343.7 m
Base of lower decanting arm range 344.5 0.80 m
Base of upper decanting arm range 345.1 1.40 m
T-bar diameter 100.00 mm
Decant arm length 2.00 m
Decant rate 10.35 L/sec 4.5 L/sec/per hectare
Number of holes on lower T-bar 200 Holes Standard order T-Bar with no holes covered. 
Number of holes on upper T-bar 107 Holes Cover holes on standard order T-bar to achieve this number of 10 mm diameter holes 
Primary spillway details Reduced Level (RL)
RL at primary spillway 345.7 m 0.3 m lower than emergency spillway invert and 0.6 m lower than emergency spillway crest
Outlet pipe diameter 150.00 mm Pipe drop to match the primary SRP outlet diameter. Approxiamtely 7 m length required
Emergency spillway Reduced Level (RL)
RL at emergency spillway invert 346.0 m Exact RL's to be determined onsite with surveyor.
RL at emergency spillway crest 346.3 m 0.3 m higher than emergency spillway invert 
Spillway width at invert 6.00 m
Treatment train additions
Drop out pit Yes
RADS unit Yes
Baffles No
Check dams Yes

SEDIMENT RETENTION POND B - CALCULATIONS - AYRBURN SCREEN HUB - REVISION A



Specification Value Value2 Value3 Units Source / Notes / Reference 
Site details
Contributing catchment 4.10 ha
Percentage volume factor 2.00 % 2% sizing criteria selected due to space constraints and site soil characteristics. 
GD05 theoretical SRP volume required 820.00 m3
SRP Design Specifications Total Storage Dead Storage (30%) Live Storage (70%) 
Top length (A) 40.00 34.80 40.00 m
Top width (B) 13.50 10.90 13.50 m
Base length (a) 32.00 32.00 34.80 m
Base width (b) 9.50 9.50 10.90 m
Depth (h) 2.00 0.70 1.30 m Measured from primary spillway down
Internal batter ratio= 1 to 1 1 1 ratio Batters should be compacted and must be lined with geofabric
Actual volume (v) 833.33 238.70 594.63 m3
Width to length ratio 3:1 3.2:1 3:1 ratio
Buffer 1.63% %
Percentage of total SRP 100.00% 28.64% 71.36% %
External batter ratio= 1 to 2 2 2 ratio Batters should be compacted and must be lined with geofabric
Forebay details Reduced Level (RL)
Forebay volume requirement (+/- 3%) 83.33 m3  10% of SRP volume 
Forebay length 6.00 m
Forebay width 13.50 m
Forebay depth 351.5 1.50 m
Forebay internal batter ratio = 1 to 0.5 ratio Line internal batters
Approximate forebay volume 86.63 m3
Level spreader details Reduced Level (RL)

RL of level spreader 353.0 m 0.1-0.2 m higher than emergency spillway invert 
Width of level spreader 13.50 m Spans the full width of SRP
Inlet batter steepness= 1 to 3 ratio
T-bar/ Decant details Reduced Level (RL)
RL at base of pond 350.6 m
Base of lower decanting arm range 351.3 0.70 m
Base of middle decanting arm range 351.7 1.13 m
Base of upper decanting arm range 352.2 1.57 m
Top decanting arm range 352.2 1.60 m
T-bar diameter 150.00 mm
Decant arm length 2.00 m
Decant rate 18.45 L/sec 4.5 L/sec/per hectare
Number of holes on lower T-bar 200 Holes Standard order T-Bar with no holes covered. 
Number of holes on middle T-bar 200 Holes Standard order T-Bar with no holes covered. 
Number of holes on upper T-bar 147 Holes Cover holes or drill holes on standard order T-bar to achieve this number of 10 mm diameter holes 
Primary spillway details Reduced Level (RL)
RL at primary spillway 352.6 m Pipe drop to match the primary SRP outlet diameter. 1-2% gradient with anti seep collars
Primary spillway pipe diameter 1,050.00 mm Concrete riser to be used. 
Emergency spillway Reduced Level (RL)

RL at emergency spillway invert 352.9 m
RL at emergency spillway crest 353.2 m 0.3 m higher than emergency spillway invert 
Spillway width at invert 6.00 m
Treatment train additions
Drop out pit No
RADS unit Yes
Baffles No
Check dams Yes

SEDIMENT RETENTION POND C - CALCULATIONS - AYRBURN SCREEN HUB - REVISION A



Specification Value Value 2 Value 3 Units Source / Notes / Reference 
Site details
Contributing catchment 1.30 ha GIS
Percentage volume factor 3.0 % Greater space and proximity fo Mill Creek allows for 3% sizing criteria to be achieved. 

GD05 theoretical SRP volume required 390.00 m3
 Note that SRP D will be engineer designed to form part of the permanent stormwater infrastructure onsite. These calculations provide the 
minimum dimensions necessary for the sub-catchment during construction in accordance with GD05. 

SRP Design Specifications Total Storage Dead Storage (30%) Live Storage (70%) 
Top length (A) 35.00 24.60 35.00 m
Top width (B) 11.00 5.80 11.00 m
Base length (a) 19.00 19.00 24.60 m
Base width (b) 3.00 3.00 5.80 m
Depth (h) 2.00 0.70 1.30 m
Internal batter ratio= 1 to 2 2 2 ratio Batters should be compacted and must be lined with geofabric
Actual volume (v) 399.33 68.06 331.27 m3
Width to length ratio 3.2:1 4.2:1 3.2:1 ratio
Buffer 2.39% %
Percentage of total SRP 100.00% 17.04% 82.96% %
External batter ratio= 1 to 2 2 2 ratio Batters should be compacted and must be lined with geofabric
Forebay details Reduced Level (RL)
Forebay volume requirement (+/- 3%) 39.93 m3  10% of SRP volume 
Forebay length 6.00 m
Forebay width 11.00 m
Forebay depth 342.4 1.80 m
Forebay internal batter ratio = 1 to 1.0 ratio Line internal batters
Approximate forebay volume 43.63 m3
Level spreader details Reduced Level (RL)
RL of level spreader 344.2 m 0.1-0.2 m higher than emergency spillway invert 
Width of level spreader 11.00 m Spans the full width of SRP
Inlet batter steepness= 1 to 3 ratio Batters should be compacted and must be lined with geofabric
T-bar/ Decant details Reduced Level (RL)
RL at base of pond 341.7 m
Base of lower decanting arm range 342.4 0.70 m
Top decanting arm range 343.3 1.60 m
T-bar diameter 150.00 mm
Decant arm length 2.00 m
Decant rate 5.85 L/sec 4.5 L/sec/per hectare
Number of holes on lower T-bar 200 Holes Standard order T-Bar with no holes covered. 
Primary spillway details Reduced Level (RL)
RL at primary spillway 343.7 m 0.3 m lower than emergency spillway invert and 0.6 m lower than emergency spillway crest
Primary spillway pipe diameter 150.00 mm
Outlet pipe diameter 150.00 mm Pipe drop to match the primary SRP outlet diameter. 1-2% gradient with anti seep collars
Emergency spillway Reduced Level (RL)
RL at emergency spillway invert 344.0 m
RL at emergency spillway crest 344.3 m 0.3 m higher than emergency spillway invert 
Spillway width at invert 6.00 m
Treatment train additions
Drop out pit Yes
RADS unit Yes
Baffles No
Check dams Yes

SEDIMENT RETENTION POND D - CALCULATIONS - AYRBURN SCREEN HUB - REVISION A



 

 

 

 

 

APPENDIX 3       Environmental Site Induction Handout  

   





Ayrburn Screen Hub 

K e y  R e s o u r c e  C o n s e n t  C o n d i t i o n s  

TBC. 

L i m i t s  o f  C l e a r i n g  a n d  I m p o r t a n c e  o f  S t a g i n g  

The staging and sequencing of works is a key component to ensure that environmental effects of 
construction are appropriately managed. It is imperative that the sequencing outlined in Section 2.1 of the 
EMP is followed so that the site is stabilised in the most efficient manner. 

All staff should be familiar with this sequence. Any potential changes to that sequence need to be 
approved by the Project Manager which will be discussed first with the Environmental Consultant. 

K e y  E n v i r o n m e n t a l  M a n a g e m e n t  M e a s u r e s  i n  E M P  

E r o s i o n  a n d  S e d i m e n t  C o n t r o l  ( S e c t i o n  4  o f  E M P )  

• Direction provided in Erosion and Sediment Control Plan (ESCP) in Appendix 1 of EMP. 
• Separation of clean and dirty water is the most important principle to ensure that the contributing 

catchment of dirty water that needs to be treated is as small as possible. 
• Progressive stabilisation (revegetation) of disturbed areas will ensure that the extent and duration 

of exposed soil is minimised. Keep it covered! 
• All controls to be checked immediately before storm events to ensure they are in good-working 

order. 
• Erosion and sediment control devices to remain in place until site is stabilised (defined as 80% 

vegetative cover). 

Any works that disturb the controls outlined on the ESCP must be reinstated before moving to the 
next task. 

W a t e r  Q u a l i t y  M a n a g e m e n t  ( S e c t i o n  5  o f  E M P )  

• Any observations of dirty water running offsite to be reported directly to the Environmental 
representative. 

• All works relating to the diversion of Mill Creek must be undertaken in adherence with the 
construction methodology in Section 2.1 of the EMP.  

• Water quality testing to be undertaken in accordance with section 5.0 of the EMP.  

D u s t  M a n a g e m e n t  ( S e c t i o n  6  o f  E M P )  

• Dust suppression should occur on any exposed soil on unsealed roads, this can be done using the 
water caught in the retention ponds.  

• Avoid all unnecessary vegetation clearing that exposes soil and work should be conducted in 
stages as this can increase the impact from dust in the event of strong winds. 

• During high wind events and dust suppression is becoming difficult works must cease until more 
favourable weather conditions. 

• Constant vigilance should be maintained onsite to ensure that dust is appropriately managed and 
weekly monitoring should be completed to ensure that management measures are effective.  



Ayrburn Screen Hub 

N o i s e  a n d  V i b r a t i o n  M a n a g e m e n t  ( S e c t i o n  7  o f  E M P )  

• Noise producing works only be undertaken during the hours of 0730-1800 from Monday-Saturday 
and no works to be completed on Sundays or public holidays. 

• Particularly noisy work should be completed during the middle of the day during business hours. 
• Noise dampening should occur when possible.  
• Weekly site inspections should be undertaken by the Environmental Representative to ensure the 

strategies in place are effective.  

C u l t u r a l  H e r i t a g e  M a n a g e m e n t  ( S e c t i o n  8  o f  E M P )  

• If any artefacts are found works must stop within 20 meters of the discovery and the site manager 
notified immediately.  

• The site manager must then secure the area and notify the Heritage New Zealand Regional 
Archaeologist, who will advise when works can begin again. 

V e g e t a t i o n  M a n a g e m e n t  ( S e c t i o n  9  o f  E M P )  

• Maintain vegetated surfaces as far as reasonably possible.  
• Maintain protected or indigenous vegetation.  
• Complete all landscaping and or ecological restoration in accordance with approved plans.  

C h e m i c a l s  a n d  F u e l  M a n a g e m e n t  ( S e c t i o n  1 0  o f  E M P )  

• Chemicals and fuels are stored and used so not to cause contamination of works areas and the 
surrounding environment. 

W a s t e  M a n a g e m e n t  ( S e c t i o n  1 1  o f  E M P )  

• Waste management on site will ensure wastes are stored safely and in an organised manner until 
recycling, reuse or disposal.  

C o n t a m i n a t e d  L a n d  M a n a g e m e n t  ( S e c t i o n  1 2  o f  E M P )  

• Prevent the spread of contamination.  
• Follow discovery procedures outlined in Section 12 of the EMP if contaminated material is 

uncovered during earthworks.  
• Engage the Environmental Consultant (SQEP) to ensure that the site can be managed in 

accordance with statuary requirements (i.e., National Environmental Standard for Assessing and 
Managing Contaminants in Soil to Protect Human Health).  

E n v i r o n m e n t a l  I n c i d e n t s  

The procedure for managing environmental incidents is outlined in Section 3.5 of the EMP, however these 
can be summarised as follows: 

• Environmental incidents must be reported as soon as they occur, and the Project team must 
respond immediately to mitigate further environmental impacts. 



Ayrburn Screen Hub 

• Investigation into the cause of the incident should be completed and a solution should be 
constructed to remediate the Environmental damage.  

• The Project Manager must then notify the QLDC and/or the ORC of the details of the incident within 
12 hours of being made aware of the incident.  

R a p i d  R e s p o n s e  f o r  S t o r m  E v e n t s  

The procedure for rapid response to storm events is outlined in Section 4.6 of the EMP, however these can 
be summarised as follows: 

• The Project Manager will observe and understand the weather forecast throughout the project to 
ensure appropriate preparation onsite. 

• If a significant or adverse weather is forecast all works should stop within an appropriate amount 
of time to inspect ESC devices and undertake any maintenance or site stabilisation required. 

• The sediment controls should be in operating condition and fully functional.  
• During the storm event the site should be monitored to sure the functioning of the ESC devices 

and maintained if required.  

When storms are forecast it is crucial that tools are downed in time for the rapid response procedure 
to be implemented. This will help avoid environmental incidents, potential enforcement action and 
site shutdown. 

  



 

 

 

 

 

APPENDIX 4   Environmental Site Induction Register 

   





 

 

 

 

 

APPENDIX 5  Weekly Environmental Site Inspection Form 

 

   









 

 

 

 

 

APPENDIX 6   Environmental Incident Report Form 

   



Ayrburn Screen Hub 

 

E N V I R O N M E N T A L  I N C I D E N T  R E P O R T  F O R M  

Project Address: Consent Number:  
Brief Project Description:  

Instructions- Complete this form for all environmental incident that cause contaminants (including sediment) 
or environmental nuisance to leave the site. Be succinct, stick to known facts and do not make assumptions. 
Once completed submit to Queenstown Lakes District Council at RCMonitoring@qldc.govt.nz and Otago 
Regional Council at pollution@orc.govt and compliance@orc.govt.nz. Call the QLDC Regulatory team 
immediately on 03 441 0499 and ORC’s Pollution Hotline on 0800 800 033 for any serious or ongoing incidents 
that cannot be brought under immediate control. 

Date and Time Date: XX/XX/XXX       Time: XX:XX hours 
Description? 
Provide a brief and factual description of what happened 
during the incident, include relevant details such as: 

- The activity being undertaken when the incident 
occurred 

- The estimated distance to nearest waterway 
(include stormwater and dry courses) 

- The estimated distance to the nearest sensitive 
receiver 

Sketches/diagrams/photos may be referenced and 
appended to this report to aid in the description of the 
incident. 

 

Exact Location of the incident? 
Include address, landmarks, features, nearest tree, etc. 
Maps and plans can be attached. 

 

Quantity or volume of material escaped or 
causing incident? (provide and estimate quantity) 

 

Who identified the incident? Contractor ☐     Council  ☐     Community ☐      Other ☐ 
 
t What immediate actions/control measures were taken to rectify or contain the incident? 

 
 

t What initial corrective action will be taken to prevent similar incidents recurring in the near future? 
 
 
Has the Queenstown Lakes District Council been notified?   Yes ☐    No ☐    Will be notified ☐ 
Has the Otago Regional Council been notified?   Yes ☐    No ☐    Will be notified ☐ 

 
 

Role of person making report: Project Manager / Site Supervisor / Environmental Representative / SQEP 
Name……………………………………………………………………..       
Signature…………………………………………………………… 
Organisation…………………………………………………………..       
Date……………………………………………………………………. 
Mobile phone number……………………………………………. 



 

 

 

 

 

APPENDIX 7   Environmental Complaints Register 

 

   





 

 

 

 

 

APPENDIX 8  Environmental Non‐Conformance Register 

 

   





 

 

 

 

 

APPENDIX 9  Water Quality Monitoring Results Form 

 

 

 

   









 

 

 

 

 

APPENDIX 10  Archaeological Discovery Protocol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





whether the works are permitted or a consent has been issued under the Resource Management 

Act.  

Heritage New Zealand Regional archaeologist contact details: 

Dr Matthew Schmidt 
Regional Archaeologist Otago/Southland 
Heritage New Zealand 
PO Box 5467 
Dunedin 

 
 

 




