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1 INTRODUCTION 

1.1 Background 

Pacific National (PN) plan to develop the St Marys site in Western Sydney (Lots 2 and 3 DP 876781). The 

development involves the construction of a Freight Hub Facility on a staged basis to accommodate a new 

dedicated port shuttle service from Port Botany to St Marys.  

The Facility is to be developed to accommodate a maximum operating capacity of 300,000 TEU (Twenty-foot 

Equivalent Unit) throughput annually. It is proposed to operate the site 24 hours per day, 7 days per week.  

The proposed development will form an important port link to move containers to and from Port Botany to 

greater western Sydney. This will result in increased freight movement via rail and thus relieving the demand 

on the regional and local road network from container freight related traffic. 

The initial Development Application for the proposed Freight Hub facility at St Marys was submitted to the 

Department of Planning, Industry & Environment in May 2019. This report has been updated in response to 

comments received from the Department of Planning Industry and Environment, Penrith City Council (PCC) 

and other agencies on the exhibited proposal. 

 

1.2 Site Location and Description 

The site is known as Lots 2 and 3 DP 876781 with a frontage to Forrester Road, St Marys, NSW owned by 

Pacific National. It is located within a largely industrial area of St Marys, 8 km east of Penrith, NSW. The site 

is bounded by Forrester Road and industrial development to the east, the Great Western Railway Line to the 

south, and Little Creek to the North. Refer to the locality plan shown in Figure 1. 

The area to be developed comprises approximately 10 hectares within a 40 hectares land area. The existing 

terrain can be described as being generally flat, with a slight fall toward the north with the elevation varying 

from approximately RL 24 - 30m AHD.  

Douglas Partners carried out a review of historical aerial photography of the site with their findings 

summarised in the Preliminary Site Contamination Investigation (March 2019). The investigation found that 

the site has historically been predominantly vacant, containing limited structures and access paths. Between 

1994 and 2005 the site appears to have been filled and levelled with additional material stockpiled on site. A 

sediment basin to the north of the site was also constructed during this time. 

 

1.3 Scope and Objectives 

BG&E Pty Ltd (BG&E) has been engaged by Pacific National to prepare a Stormwater Management Plan and 

Report. This Stormwater Management Report aims to outline the existing drainage conditions, as well as 

provide an overall philosophy for the collection, treatment and disposal of stormwater from the development 

site and in doing so demonstrate compliance with the requirements as set out in the Revised Planning 

Secretary’s Environmental Assessment Requirements (SEARs).   
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Figure 1 - Locality Plan 
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2 EXISTING DRAINAGE 

2.1 Existing Site Drainage 

The existing site is believed to have been filled and levelled somewhere between 1994 and 2005. Based on 

this and site observations, the site is assumed to be 100% pervious. It falls in a northerly direction at 

approximately 1% towards Little Creek.   

An existing basin is present on the northern portion of the proposed development site, to which the majority 

of the site drains. Refer to Figure 2 below. The previous usage or purpose of this basin is unknown, however, 

it is assumed to be a sediment basin. It is assumed that the basin does not provide any attenuation.  

 

Figure 2 - Existing Sediment Basin 

Site runoff is directed to the basin via two existing 300 mm diameter culverts and cut off drains. The basin in 

turn discharges to Little Creek, a tributary of South Creek. Little Creek is a 2nd order classified stream, and 

South Creek is a classified 3rd order stream.  

External catchment flows are conveyed through the site via a vegetated channel running along the southern 

side of the existing access road from Forrester Road. A 300 mm diameter culvert conveys flows under the 

existing access road to a vegetated channel running along the sites eastern boundary. This vegetated channel 
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follows the alignment of a drainage easement (average width 3.0m) shown on site survey to a low point on 

the sites eastern boundary near the boundary between 40-88 Forester Road and 93 Lee Holm Road.  

Current survey does not pick up any culverts draining from this low point, however site inspections identified 

that the low point was drained via an existing pit and an approximately 675 mm diameter pipe. It is assumed 

that this pipe follows the alignment of the easement in a westerly direction towards South Creek. Title 

searches show the easement being for the benefit of drainage from the railway corridor. Flow that cannot 

be conveyed by this pipe spills from the low point and flows overland toward the existing basin and Little 

Creek.  

Two large box culverts are present on the site. An existing 2.4 m x 1.8 m box culvert (approximate) is located 

under the access road from Lee Holm Road to the property at 93 Lee Holm Road, while an existing 2.5 m x 

1.8 m (approximate) culvert exists beneath the rail sidings. These culverts convey Little Creek through the 

site and are discussed in further detail in St Marys Freight Hub Desktop Flood Study and Flood Impact 

Assessment, Rev E (BG&E, Sept 2019). 

Key features of the existing drainage layout are shown on the Existing Drainage Sketch in Appendix A. Further 

survey is required during detailed design to confirm existing pipe sizes and pit locations.  

2.1.1 Upstream and Adjoining Site Drainage 

There are external catchments to the site. The following outlines our understanding of these catchments for 

the purpose of the Development Application. Confirmation of these catchments and the exact discharge 

locations will be further developed during detailed design.  

2.1.1.1 Main Western Line Rail Corridor 

Based on LIDAR, aerial photography and Council drainage records, it is believed that approximately 2.1 ha of 

rail corridor catchment flows are conveyed through the subject site, discharging via an existing headwall 

adjacent to the south-eastern corner of the site and flowing overland toward the existing access road from 

Forrester Road.  

2.1.1.2 Lot 100 DP1136503 for (93 Lee Holm Road) 

Drainage plans for Lot 100 DP1136503 for (93 Lee Holm Road) were provided to BG&E by the site owner. 

These plans for the Westbus Site show all runoff for storm events up to and including the 1% AEP will 

discharge toward Little Creek to the north and will not enter the St Marys Freight Hub site. Copies of the 

plans obtained can be found in Appendix B. 

2.1.1.3 Lot 221 DP1025100 (40 Forrester Road) 

Drainage plans for Lot 221 DP1025100 (40 Forrester Road) were provided to BG&E by Council. The drainage 

plan provided by Penrith City Council for 40 Forrester Road also included the area of 10 Forrester Road. The 

plan does not correspond with the current development on Number 10, however the three warehouses 

shown on Number 40 do appear to correspond to the current site conditions. The plan provided indicates 

the presence of a pipe network discharging flows to the north to Little Creek. Copies of the plans obtained 

can be found in Appendix B. 

2.1.1.4 Lot 220 DP1172926 (10 Forrester Road) 

Information on the existing drainage within this site was unable to be obtained as neither Council nor the 

current owners of the site had access to drainage plans. Based on LiDAR and Council’s Little Creek flood 

model, it is believed the property at 10 Forrester Road discharges to the development site near to the existing 

drainage easement and swale. 
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The following assumptions have been made based on the drainage plans obtained and review of LiDAR data 

and aerial photography: 

• The intention of the drainage layout on 40 Forrester Road is to discharge stormwater collected in the 

piped drainage system towards Little Creek to the north. 

• For warehouses 1 and 2 (central and eastern), overland flows would also flow to Little Creek the north. 

• LiDAR and aerial imagery also show a low lying vegetated area between the Westbus site at 93 Lee 

Holm Road and the property at 40 Forrester Road. This area appears to drain toward the development 

site. 

• Stormwater runoff that exceeds the pipes network from around warehouse 3 would discharge to a low 

lying area between 93 Lee Holm Road and 40 Forrester Road and subsequently drain towards the 

proposed development site.  

• It is assumed that the site piped drainage was designed in accordance with Penrith City Council’s 

Stormwater Drainage Policy ES002 which requires internal and piped drainage systems to be designed 

for the 5% AEP event with an overland flow path provided to the 1% AEP event.  

The existing catchments are shown on the Existing Drainage Sketch in Appendix A. Further survey and 

confirmation of these catchment assumptions are required during detailed design. 
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3 PROPOSED DRAINAGE 

3.1 Basis of Design 

The proposed development is subject to the Planning Secretary’s Environmental Assessment Requirements 

(SEARS), application number 7308. The following sections outline the adopted design objectives for the 

development. 

3.1.1 IFD Data 

The flood modelling adopted by Council used Australian Rainfall and Runoff 1987 (ARR1987) methods. For 

consistency, the drainage design has been carried out using Australian Rainfall and Runoff 1987 (ARR1987) 

methods and IFD data. 

IFD data has been obtained from Appendix E of the Stormwater Drainage Specification for Building 

Developments ES002 (Penrith City Council, 2016). 

3.1.2 Drainage Network 

3.1.2.1 Design Annual Exceedance Probabilities 

As required by the Stormwater Drainage Guidelines for Building Developments ES002 (Penrith City Council, 

2016), the site pit and pipe drainage system shall be designed to accommodate runoff from a 5% AEP rainfall 

event for the minor event, while the overland flow system will be designed to cater for the 1% AEP event.  

The cross drainage pipe network for the upstream catchments will be designed to cater for the 1% AEP event. 

3.1.2.2 Design Criteria 

A desirable flow width of 25 m has been adopted for the hardstand area for the minor event. This provides a 

maximum flow depth of approximately 100 mm based on the current grading. The intent of this is to minimise 

flow paths encroaching on the container storage areas.  

Flow widths for the internal access roads to Forrester Road and Lee Holm Road shall be limited to a 1.0 m 

encroachment into trafficable lanes for the minor event. 

All other design criteria are to be generally in accordance with Penrith City Council design Standards. 

3.1.3 Water Sensitive Urban Design 

A water quality treatment train will be implemented to limit the amount of gross pollutants, sediments, 

nutrients and hydrocarbons discharging to downstream waterways. Attenuation of smaller events will also 

be incorporated into the treatment train to assist in protecting the geomorphic values of the receiving 

waterways. The objectives to be achieved are outlined in Section 3.4.1. 

 

3.2 Drainage Strategy 

3.2.1 Proposed Drainage Network 

The design intent is to ensure that stormwater run-off generated from the subject site is segregated from 

the external catchment flows conveyed through the site.  

To manage site runoff, it is proposed to provide a pit and pipe network within the proposed roads and 

hardstand areas to collect and convey runoff from the minor storm events away from roads and hardstand 
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areas as well as proposed structures. This network is proposed to discharge to Little Creek to the north of the 

proposed hardstand area, via a proposed sediment and bio-retention basin.  

Runoff from the proposed buildings will be collected by gutters and discharged to proposed rainwater 

collection tanks. These tanks will overflow to the stormwater network outlined above. 

In the major storm event (1% AEP) the hardstand areas will direct flows in a northerly direction toward Little 

Creek. The piped network draining the trapped low point in the Forrest Road access road has been designed 

to cater for the major event. 

The overland flow path through the site for the external catchments is proposed to be retained / reinstated 

from the south east corner of the site, continuing to pick up flows discharging from the upstream rail corridor 

catchment. It will continue along the southern side of the proposed access road and eastern boundary along 

the approximate alignment of the existing easement until it meets the start of the existing 675 mm diameter 

pipe. At this location the overland flow path will be replaced with a proposed pipe along the eastern boundary 

that will discharge flows to Little Creek. The 675 pipe will be retained, with the intention to mimic the pre-

development flow regime as closely as possible for a range of storm durations. It is expected, based on 

preliminary modelling that post development flows through the existing pipe will approximately match pre 

development levels. 

Extension of the drainage culverts on the site has been assessed as part of the flood modelling. Refer to St 

Marys Freight Hub Desktop Flood Study and Flood Impact Assessment, Rev E (BG&E, Sept 2019) for proposed 

modifications. 

3.2.2 Drainage Modelling 

The drainage system has been designed and analysed using the 12d and DRAINS software packages. Both the 

pre-development and post-development scenarios were assessed. Refer to Appendix C for result outputs 

from the post development drains model for both the 5% and 1% AEP. Models can be provided upon request. 

 

3.3 On Site Stormwater Detention (OSD) 

Given the proximity of the proposed development to the outfall of Little Creek an assessment of the need for 

OSD has been undertaken. Typical of developments located at waterway outlets, providing OSD can cause 

detrimental impacts as the attenuated water that is held back can coincide with the main waterway’s peak 

flow, resulting in ‘peak on peak’. This in effect increases the peak flow of the waterway. Hence an analysis of 

the Little Creek hydrology has been undertaken considering the site developed and undeveloped to 

determine the impact of OSD. Through this assessment it was determined that it is considered beneficial in 

not providing OSD, as it can be demonstrated that there may be less impact to Little Creek by omitting OSD.  

Whilst it is acknowledged that the development will increase peak flow discharge from the site, the overall 

peak flow in Little Creek will not increase. Noting that the overall peak flow is the flow that causes the most 

flooding and inundation. The overall peak flow does not increase due to the site’s immediate proximity to 

Little Creek’s outfall, resulting in the peak flow from the site passing prior to the occurrence of the overall 

peak flows within Little Creek.  

As outlined in St Marys Freight Hub Flood Impact Assessment, Rev E (BG&E, Sept 2019), the critical storm 

duration for the Little Creek catchment is a 2 hour storm event. The hydrographs for the 1% AEP, 2 hour 

storm for both Little Creek and the outlet of the proposed site drainage are shown in Figure 3 below. As 

shown the site drainage discharge peaks at approximately 3.2 m3/s at approximately 40 minutes, and then 

subsiding prior to Little Creek peaking at 30.5 m3/s after 105 minutes as it passes through and around the 

site. 
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Provision of OSD to attenuate site flows would result in flows being discharged from the site during the slower 

falling limb of the Little Creek hydrograph, and thus potentially increase the duration of flooding at this 

location. Therefore there is benefit in discharging peak flows from the site prior to the significant rising limb 

of the Little Creek hydrograph to minimise increased flows entering the Little Creek waterway during 

flooding.  

To further illustrate the minimal impact an increase in site flow will have on Little Creek, a flood volume of 

215 mega litres is predicted to pass along Little Creek within a 4 hour period. In comparison, a total volume 

of 7.4 mega litres (approx. 3.4% of the total volume) is expected from the site over the same 4 hour period. 

This approach meets the objective of development Control C.2.d.iii.  (Part C3, Section 3.6 PDCP 2014) which 

requires that is should be demonstrated that the development will not overload the trunk drains during peak 

storm events or cause localised flooding.  

Penrith City Council OSD Control C.1.d. requires that OSD must be located at a level above the 1 in 5 year ARI 

(20% AEP) flood level. The 20% AEP flood level is 23.38 m AHD from PCC’s Little Creek Flood Study model. 

Proposed fill levels near to the creek corridor are below 24 m AHD for a distance of about 30 m from the 

creek which gives less than 600 mm depth to include OSD storage plus required cover to surface level.  Given 

these site level constraints, it is not possible to provide OSD above the 20% AEP flood level, and below the 

proposed surface level unless significant further fill is placed on site, and the entire site is raise to maintain 

the grade towards the channel. In doing this additional impacts to South Creek flooding may occur, which 

affects a wider area than then Little Creek flooding. 

 

Figure 3 - 1% AEP 2 Hour Storm Hydrograph 

It is therefore determined that OSD is not provided, as it will do little to enhance the receiving waterway.  

Furthermore, there are significant hydraulic constraints that would render a proposed OSD system highly 

ineffective, due to high tailwater levels.  
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Whilst OSD is not considered feasible or necessary the basin design has resulted in provision of 1000m3 of 

attenuation volume. This is as a result of the basin design and system grading. As OSD is not proposed, this 

volume can still be used to moderate and control frequent site discharge (1 in 3 month or 97% AEP) to aid in 

stream bank stability. Refer to Section 3.4.4.2 of this document for a Stream Erosion Index (SEI) assessment.. 

 

3.4 Stormwater Quality 

3.4.1 Water Sensitive Urban Design (WSUD) Objectives 

As part of the SEARS approval process, WSUD requirements from the following agencies are required to be 

addressed: 

• Penrith City Council; 

• NSW Environmental Protection Agency (EPA); and 

• Department of Planning, Industry & Environment. 

3.4.1.1 Penrith City Council 

Penrith City Council’s Water Sensitive Urban Design requirements are set out in Part C3 Water Management 

of the Development Control Plan, 2014, Penrith City Council (The DCP) and the WSUD Technical Guidelines, 

Version 3, June 2015, Penrith City Council. Commercial and Industrial developments greater than 2,500 m2 

in area are required to consider both Stormwater Quality and Water Quantity Flow. 

The stormwater quality targets outlined in the WSUD Policy Section 3.2 are as follows: 

i) 90% reduction in the post development mean annual load total gross pollutant (greater than 

5mm); 

ii) 85% reduction in the post development mean annual load of Total Suspended Solids (TSS); 

iii) 60% reduction in the post development mean annual load of Total Phosphorus (TP);  

iv) 45% reduction in the post development mean annual load of Total Nitrogen (TN); and 

v) 90% Free Oils and Grease with no visible discharge. 

Water quantity flow targets outlined in the WSUD Policy Section 3.3 are as follows: 

The post development duration of stream forming flows shall be no greater than 3.5 times 

the pre developed duration of stream forming flows. The comparison of post development 

and pre development stream flows is commonly referred to as the Stream Erosion Index (SEI).  

3.4.1.2 NSW EPA and the Department of Planning, Industry & Environment 

The EPA require the development to consider the NSW Water Quality and River Flow Objectives (WQO) to 

ensure the water management system for the site is appropriately designed to contribute to waterway 

outcomes. 

WQOs are yet to be formulated and established for the Hawkesbury – Nepean Catchment, within which this 

development site occurs. As such an assessment of the eleven water quality objectives and twelve river flow 

objectives applied in other Sydney catchments and their relevance to this site has been undertaken. The 

assessment has found the following objectives to be relevant to this site: 

• Water Quality Objectives 

o Aquatic ecosystems; 

o Visual amenity; 

o Secondary contact recreation; and 

o Primary contact recreation. 
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• River Flow Objectives 

o Maintain natural flow variability. 

The specific requirements of these objectives are outlined in Section 3.4.4.2. 

3.4.2 Proposed Treatment Train 

To achieve the WSUD objectives outlined in Section 3.4.1 the following industry best practice treatment train 

is proposed for the site: 

• Rainwater Tanks with Reuse 

o The proposed office building drains to a 25kL rainwater tank. Water will be reused for toilet 

flushing. The office building is assumed to be two storey, resulting in a floor area of 

approximately 1000 m2. Based on workplace regulations it is estimated this building will have 

7 toilets and 2 urinals. The Penrith City Council WSUD Technical Guidelines (June 2015) 

outline reuse rates for toilet flushing, resulting in a reuse rate of 0.9kL/day. These figures are 

to be confirmed by the project hydraulic engineer during detailed design; 

o The proposed Transport and Container Repair workshops drain to a 100kL tank. Water will 

be reused in the proposed Wash Bay. The estimated reuse rate for this facility is 5kL/day. 

These figures are to be confirmed by the project hydraulic engineer during detailed design; 

• Bio-Retention and Sediment Pre-treatment 

o The sites hardstand areas will drain to a combined sediment, bio-retention and attenuation 

basin. The sediment portion of the basin will have a permanent pool of approximately 560 

m3 and will capture primarily coarse sediments before overtopping to the bio retention 

section with a plan area of 1000 m2. Here further suspended solids as well as phosphorous 

and nitrogen will be removed. Storms that exceed the treatable flow rate of the bio retention 

basin will be attenuated within the basin by an outlet orifice within the overflow pit in the 

bio retention section of the basin. The basin has approximately 1000 m3 of attenuation 

storage in additional to the proposed sediment portion of the basin and bio retention 

ponding. As discussed in Section 3.3 this will moderate and control frequent rainfall events; 

and 

• Gross Pollutant Traps 

o Ocean Protect gross pollutant inlet inserts (Enviropods) are pollutant catching baskets that 

will be used to capture pollutants in pits on the Lee Holm Road access road as the levels of 

this part of the site do not allow connection to the proposed Gross Pollutant Traps. 

3.4.3 MUSIC Modelling 

MUSIC modelling has been undertaken to assess the effectiveness of the proposed treatment train in 

meeting the objectives set out in Section 3.4.1, and determine the Stream Erosion Index for the development. 

The modelling was carried out in accordance with the recommendations contained in the Draft MUSIC 

Modelling Guidelines for NSW (Catchment Management Authority, 2010) and the WSUD Technical Guidelines 

(Penrith City Council, June 2015).  

Rainfall for the site model was obtained from the eWater Pluviograph Rainfall Data Tool. Six minute data for 

Penrith Lakes AWS Station 067113 was used for the period of 1/1/1999 – 1/1/2008. Evapotranspiration 

values have been used as per Penrith City Council guidelines. Further information regarding the modelling 

and inputs can be provided on request.  

The MUSIC model used to assess the pollution reduction and concentrations can be seen in Figure 4 below. 
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Figure 4 - MUSIC Treatment Train Model Layout 

 

Two additional models were run to determine the Stream Erosion Index for the site runoff. Figure 5 below 

shows the layout for the existing model with the flow conversion node included as per Council guidelines. 

The proposed model is shown in Figure 6. 

 

 

Figure 5 - MUSIC Existing Model Layout (SEI) 
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Figure 6 - MUSIC Proposed Model Layout (SEI) 

 

3.4.4 Compliance with WSUD Objectives 

3.4.4.1 Penrith City Council 

The results of the model at the receiving node in Figure 4 are shown in Table 1. As can be seen the proposed 

treatment train sufficiently improves runoff quality to meet the required Council standards. 

Table 1 - Pollution Reduction Results 

Pollutant 
Reduction Target 

Required (%) 

Pollutant 

Reduction 

Achieved (%) 

Compliance 

Gross Pollutants (GP) 90 99.9 Achieves Target 

Total Suspended Solids 

(TSS) 
85 95.6 Achieves Target 

Total Phosphorus (TP) 60 81.1 Achieves Target 

Total Nitrogen (TN) 45 54 Achieves Target 

Free Oils and Grease 

with no visible 

discharge 

90 NA 

MUSIC does not report on oils and 

grease. Oil and grease typically binds 

to TSS particles and is expected to be 

captured to the required levels. 

 

As required within Council’s WSUD Policy the development must achieve a maximum Stream Erosion Index 

(SEI) of 3.5 times the pre developed duration of stream forming flows to ensure downstream waterway 

stability. In order to calculate the SEI for the site runoff, BG&E have followed the method outlined in WSUD 

Technical Guidelines, Version 3 (June 2015, Penrith City Council). Calculations are included in Appendix C. 

These calculations have been based on the site catchment draining to Little Creek only. External catchments 
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and site catchments draining to either South Creek or Forrester Road have been excluded as these do not 

form part of the development. 

The assessment provides a site SEI value of 3.34, thus achieving Council requirements. 

 

3.4.4.2 NSW EPA and the Department of Planning, Industry & Environment 

The specific requirements and the method through which this development has demonstrated compliance 

with the NSW Water Quality and River Flow objectives are outlined in the following sections. 

Aquatic Ecosystems 

This objective requires the development to assist in maintaining or improving the ecological condition of 

waterbodies and their riparian zones over the long term.  

Whilst this objective lists a number of trigger values for various effluents, it is important to note that the 

ANZECC guidelines from which these values have been obtained states the following: 

The Guidelines have not been designed for direct application in activities such as discharge 

consents, recycled water quality or stormwater quality, nor should they be used in this way” 

(page 2‐17, Section 2.2.1.9). 

As such it is not the intent, nor is it reasonable for these guidelines to be applied as concentration limits for 

flows discharging from any one particular site. Rather they are intended to be assessed on ambient water 

conditions in the water body as a whole.  

Table 2 below summarises the numerical requirements of this objective and demonstrates the measures 

taken to address these requirements in the sites WSUD design. 

Table 2 - Aquatic Ecosystems 

Indicator 
Numerical Criteria 

(Trigger Values) 
Compliance Strategy 

Total 

Phosphorus 

25 µg/L for rivers 

flowing to the coast 

Implementation of an industry best practice treatment train 

including a 1000m2 bio retention basin.  

The proposed treatment train provides a flow-weighted daily 

mean of 54.3 µg/L. Settings within MUSIC do not allow 

concentrations to be reported that meet the required trigger 

values. Sensitivity assessments carried out on the MUSIC 

model for a bio-retention basin of 2000 m2 reports a flow-

weighted daily mean of 55.2 µg/L. Thus it can be concluded 

that an increase in bioretention area would have a negligible 

impact on the further reduction to the total phosphorus 

concentration. 

Total Nitrogen 
350 µg/L for rivers 

flowing to the coast 

Implementation of an industry best practice treatment train 

including a 1000m2 bio retention basin.  

The proposed treatment train provides a flow-weighted daily 

mean of 491 µg/L. Settings within MUSIC do not allow 

concentrations to be reported that meet the trigger values. 
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Indicator 
Numerical Criteria 

(Trigger Values) 
Compliance Strategy 

Sensitivity assessments carried out on the MUSIC model for a 

bio-retention basin of 2000 m2 reports a flow-weighted daily 

mean of 481 µg/L. Thus it can be concluded that an increase in 

bio-retention area would have a negligible impact on the 

further reduction to the total nitrogen concentration.  

Chlorophyll-a 5 µg/L 

Nutrients entering Little creek will be controlled through the 

implementation of an industry best practice treatment train 

which will help limit the growth of algae. 

Turbidity 6–50 NTU 

Implementation of an industry best practice treatment train 

including a 1000m2 sediment pond and 1000m2 bio retention 

basin.  

This provides a flow-weighted daily mean of 4.23 mg/L. 

Salinity 

(electrical 

conductivity) 

125–2200 µS/cm 
No activities on site will impact on the salinity of the runoff and 

as such this indicator is not relevant. 

Dissolved 

oxygen 
85–110% 

No activities on site will impact on the dissolved oxygen 

content of the runoff and as such this indicator is not relevant. 

pH 6.5–8.5 
No activities on site will impact on pH of the runoff and as such 

this indicator is not relevant. 

Temperature 

See ANZECC 2000 

Guidelines, table 

3.3.1. 

No activities on site will impact on temperature of the runoff 

and as such this indicator is not relevant. 

Chemical 

contaminants or 

toxicants 

See ANZECC 2000 

Guidelines, chapter 

3.4 and table 3.4.1. 

No chemicals or toxicants are proposed to be used on site. 

Wash-down areas will treat and recycle water / drain to the 

sewerage system. 

Biological 

assessment 

indicators 

This form of assessment directly evaluates whether management goals for ecosystem 

protection are being achieved (e.g. maintenance of a certain level of species diversity, 

control of nuisance algae below a certain level, protection of key species, etc). Many 

potential indicators exist and these may relate to single species, multiple species or 

whole communities. Recognised protocols using diatoms and algae, macrophytes, 

macroinvertebrates, and fish populations and/or communities may be used in NSW 

and interstate (e.g. AusRivAS). 

 

Compliance -  No biological contaminants will be directed to the stormwater system 

and as such this indicator is not relevant to the site. 
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3.4.4.2.1 Visual Amenity 

Table 3 below summarises the numerical requirements of this objective and demonstrates the measures 

taken to address these requirements in the sites WSUD strategy. 

Table 3 - Visual Amenity 

Indicator Numerical Criteria (Trigger Values) Compliance Strategy 

Visual clarity 

and colour 

Natural visual clarity should not be 

reduced by more than 20%. 

Natural hue of the water should not be 

changed by more than 10 points on the 

Munsell Scale. 

The natural reflectance of the water 

should not be changed by more than 50% 

Water clarity and colour are adversely 

impacted by suspended solids and algae. 

The implementation of an industry best 

practice treatment train will minimise the 

amount of suspended solids as well as 

minimise nutrients which will limit any 

potential increases in algae growth.  

Surface films 

and debris 

Oils and petrochemicals should not be 

noticeable as a visible film on the water, 

nor should they be detectable by odour. 

Waters should be free from floating 

debris and litter. 

Oil and grease are visible at an 

approximate rate of 5mg/l. Regular roads 

and carparks have a pollutant loading of 

approximately 6mg/l. Hydrocarbons are 

absorbed by sediments and will be 

removed along with these sediments by 

the proposed treatment train to a rate 

below the visible 5mg/l approximate 

threshold. 

Nuisance 

organisms 

Macrophytes, phytoplankton scums, 

filamentous algal mats, blue-green algae, 

sewage fungus and leeches should not be 

present in unsightly amounts. 

Nutrient concentrations which encourage 

the growth of macrophytes, scums and 

algae will be limited through the 

implementation of the stormwater runoff 

treatment train.  
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3.4.4.2.2 Primary and Secondary Contact Recreation 

Table 4 below summarises the numerical requirements of these objectives and demonstrates the measures 

taken to address these requirements in the sites WSUD strategy.  

Table 4 -  Primary and Secondary Contact Recreation 

Indicator Numerical Criteria (Trigger Values) Compliance Strategy 

Turbidity 

A 200 mm diameter black disc should be 

able to be sighted horizontally from a 

distance of more than 1.6 m 

(approximately 6 NTU). 

Implementation of an industry best 

practice treatment train including a 

1000m2 sediment pond and 1000m2 bio 

retention basin.  

This provides a flow-weighted daily mean 

of 4.23 mg/L. 

Faecal coliforms 

Median over bathing season of < 150 

faecal coliforms per 100 mL, with 4 out of 

5 samples < 600/100 mL (minimum of 5 

samples taken at regular intervals not 

exceeding one month). 

Relevant effluents will be directed to the 

sewerage system. 

Enterococci 

Median over bathing season of < 35 

enterococci per 100 mL (maximum 

number in any one sample: 60-100 

organisms/100 mL). 

Relevant effluents will be directed to the 

sewerage system. 

Protozoans 

Pathogenic free-living protozoans should 

be absent from bodies of fresh water. 

(Note, it is not necessary to analyse water 

for these pathogens unless temperature 

is greater than 24 degrees Celsius). 

No activities on site will impact on the 

level of Protozoans in the runoff and as 

such this indicator is not relevant. 

Algae & blue-

green algae 
< 15 000 cells/mL 

An industry best practice treatment train 

will be implemented to minimise the 

concentration of nutrients entering Little 

Creek, which in turn will limit the 

promotion of algae. 

Nuisance 

organisms 

Use visual amenity guidelines. 

Large numbers of midges and aquatic 

worms are undesirable. 

These organisms are dominant in oxygen 

depleted and nutrient rich water bodies. 

Site activities will not have an adverse 

impact on oxygen levels within Little 

Creek. The proposed treatment train will 

assist in minimising nutrients entering the 

waterway. 

pH 5.0-9.0 

No activities on site will impact on pH of 

the runoff and as such this indicator is 

not relevant. 
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Indicator Numerical Criteria (Trigger Values) Compliance Strategy 

Temperature 15°-35°C for prolonged exposure. 

No activities on site will impact on 

temperature of the runoff and as such 

this indicator is not relevant. 

Chemical 

contaminants 

Waters containing chemicals that are 

either toxic or irritating to the skin or 

mucus membranes are unsuitable for 

recreation. 

Toxic substances should not exceed the 

concentrations provided in tables 5.2.3 

and 5.2.4 of the ANZECC 2000 Guidelines 

2000. 

No chemicals or toxicants are proposed 

to be used on site. Wash-down areas will 

treat and recycle water / drain to the 

sewerage system 

Visual clarity 

and colour 
Use visual amenity guidelines 

Water clarity and colour are adversely 

impacted by suspended solids and algae. 

The implementation of an industry best 

practice treatment train will minimise the 

amount of suspended solids as well as 

minimise nutrients which will limit any 

potential increases in algae growth. 

Surface films Use visual amenity guidelines 

Oil and grease are visible at an 

approximate rate of 5mg/l. Regular roads 

and carparks have a pollutant loading of 

approximately 6mg/l. Hydrocarbons are 

absorbed by sediments and will be 

removed also with these sediments by 

the proposed treatment train to a rate 

below the visible 5mg/l approximate 

threshold. 

 

3.4.4.2.3 Maintain Natural Flow Variability 

This objective requires the development to take action to limit the impact on flow regime that amongst 

other things can lead to streambank stability issues. The required objective is to take action to mimic 

natural variability.  

The compliance with this objective is demonstrated through meeting the Stream Erosion Index target 

required by Penrith City Council (refer to Section 3.4.4.1). As outlined above, the SEI is a simplified measure 
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to assess the change to stream forming flows that affect the geomorphic and ecologic conditions of the 

receiving water way. 

 

3.4.5 Maintenance 

The proposed treatment train requires ongoing maintenance if the modelled performance is to be obtained.  

• Catch Pit Inserts – information regarding inspection and maintenance of the Stormwater 360 

Enviropods can be found in Appendix D. 

• Rainwater Reuse Tank – regular maintenance is required to ensure an acceptable level of water quality 

is maintained within the tank and pumps are able to function as required. As such the following 

maintenance regime is proposed: 

– Service pumps as per supplier recommendations. 

– Every 3 months – Clean and check first flush devices and filters. 

– Every 6 months – Check tank for defects and repair as necessary. 

– Every 2 years – Remove accumulated sediment and clean out as required. 

• Sediment / Bio-retention basin – the proposed maintenance regime should include the following: 

– Vegetation within the basin should be maintained as per landscape specifications.  

– Every 6 months or after heavy rainfall events, gross pollutants and sedimentation build-up 

should be removed from the basin to ensure designated ponding depths are retained. 

– Every 6 months or after heavy rainfall, grates, pits, trash racks and orifices should be checked 

that they are in good working order and that they are clear of any blockages. All gross pollutants, 

sedimentation or otherwise should be removed.  
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4 SEDIMENT AND EROSION CONTROL 

4.1 Objectives 

The objective of the Construction Phase Management Plan is to ensure compliance with Landcom’s “Blue 

Book” requirements. The purpose of the management plan is to prevent the discharge of polluted 

stormwater off the site and to ensure that the environmental values of receiving waters are maintained or 

enhanced. Pollutants typically generated during the Construction Phase are outlined in Table 5. 

Table 5 -  Typical Construction Phase Pollutants 

Pollutant Sources 

Litter Paper, construction packaging, food packaging, cement bags, off-cut 

Sediment Unprotected exposed soils and stockpiles during earthworks and building 

Hydrocarbons Fuel and oil spills, leaks from construction equipment 

Toxic Material 
Cement slurry, asphalt prime, solvents, cleaning agents, wash waters (e.g. from 

tile works) 

pH altering substances Acid sulphate soils, cement slurry and wash waters 

 

4.2 Management of Sedimentation and Erosion 

The existing sediment basin is to be retained at the downstream end of the site with temporary cut off drains 

catching runoff from the entire development site. It is expected that this sediment basin will eliminate almost 

all risk of sediment being washed off the site.  Accidental spills of soil or any other material shall be removed 

immediately if rainfall is likely to occur or at least upon completion of the days work depending upon the 

material.   

Entry and exit from the site will be restricted to a single stabilised location to minimise the risk of tracking 

sediment over the site. It is expected that a layer of crushed rock will provide the necessary stabilisation for 

the access route.  A specific area on the site shall be designated for washing down construction plant.  The 

washdown area will be contained by earth bunds. There will be no waste water discharged from the site 

during construction.   

 

4.3 Management of Contaminated Soils 

The site is not known to contain acid sulfate soils. However in the event that Acid Sulfate Soils or 

Contaminated Land is found on site, a management plan is to be implemented and maintained by a suitably 

qualified professional.   
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4.4 Management of Imported Material 

Any material imported onto the site (including construction materials) will be stockpiled in a location where 

it cannot contaminate stormwater runoff. It should be stored clear of flow paths and be surrounded by silt 

fences on the downstream side.  

 

4.5 Monitoring and Maintenance 

Silt traps, sediment fences and structural measures should be checked daily during construction by the 

Construction Manager.  Inspections will ensure the integrity of control structures and other structural 

measures.  Additional inspections will be required immediately following periods of heavy rain.  Sediment 

build-up is to be removed from behind the silt fences and other barriers immediately after each major rainfall 

event. All noted stormwater treatment devices within this report are to be inspected, maintained, rectified 

and reported on. 

 

4.6 Pre-Construction Phase 

Before construction activities commence, the following measures are to be implemented to ensure minimal 

disturbance and adverse water quality impacts. These measures may be adopted in a staged approach, and 

may be implemented prior to construction beginning in any one section of the project. These elements are 

further discussed within the CEMP, prepared by the Contractor. 

• Designation of area for plant, storage of raw material, construction equipment, vehicle parking and 

wash down pads; 

• Diversion of upstream stormwater runoff around disturbed areas of the development as required; 

• Immediate stabilization of disturbed areas, where required for highly erodible soils. This can be 

assessed and confirmed once site soil analysis results are available; 

• Monitoring of stormwater quality discharging from the site and the implementation of additional 

measures if quality of discharge exceeds the requirements; 

• Designation and marking of transport routes across the site to minimise dust disturbance; 

• Erosion management techniques and measures to be installed during construction. This is further 

discussed within the following sections of this report; 

• Sediment control measures to be installed during construction. This is further discussed within the 

following sections of this report; and 

• Education of site personnel for the implementation and management of sediment and erosion 

control measures. 

 

4.7 Construction Phase 

The following outlines the proposed erosion and sediment control measures to be adopted for construction. 

 

4.7.1 Bulk Earthworks 

Bulk earthworks are to be minimised to where necessary and to be carried out in accordance with the civil 

design package.  
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Dust will be generated during this phase of construction, as such, water trucks or other methods are to be 

employed in time to provide effective dust suppression. Refer to Appendix D for general practice on “Dust 

Control”. 

For details regarding extent of earthworks, and cut and fill areas, refer to the Bulk earthworks design package.   

 

4.7.2 Erosion Control 

Erosion matter is triggered by the unintended energy mismanaged by the movement of surface runoff.  The 

following engineering features are expected to be provided as part of the civil works package to ensure that 

the erosion by surface runoff is minimised: 

 

o Inlet & Outlet Protection: 

Culvert inlet and outlet protection has been implemented as part of the drainage works, to prevent 

soil erosion caused by the flow acceleration into culverts and concentrated flow exiting culverts;   

 

o Gravel Mesh Filter: 

These have been used within shallow open drains to limit flow energy and trap sediment. This is 

primarily about the hardstand area. Where deeper open drainage is provided, rock check dams have 

been adopted; and 

 

o Geotextile: 

This has been designed and implemented, where deemed necessary, to manage the impact caused 

by the kinetic energy carried with the runoff, as well as in (assisting) providing efficient drainage 

solution where it is applicable such as acting as a separation layer between rock mattress and 

underlying soil. 

 

For details refer to the erosion and sediment control plans.  

 

4.7.3 Sediment Control 

The following measures have been proposed for the project to form a holistic sediment control during the 

construction phase of the civil works 

o Stabilised Entry/Exit: 

This is to be implemented at the entry location of all working area to ensure that the sediments do 

not continue to be carried in or out of the site onto the road network.  Refer to Appendix D for 

general practice guide on “Construction Exits – Rock Pads”. 

 

o Sediment/Silt Fencing: 

This is to be implemented at the entry location of all working area to ensure that the sediments do 

not continue to be carried in or out of the site onto the road network.  Refer to Appendix D for 

general practice guide on “Construction Exits – Rock Pads”. 

 

o Wash Down Area: 

A specific area on the site shall be designated for washing down construction plant.  The wash 

down area will be contained by earth bunds. There will be no waste water discharged from the site 

during construction. 
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o Sediment Basin: 

A sediment basin is an effective end of line sediment control measure designed to settle out particles 

within runoff and prevent them from continuing downstream.  A Type D sediment basin, in 

accordance with the NSW Landcom Bluebook, has been proposed. The existing dam about the south-

western corner of the site is proposed to be reused as a sediment basin. Note that the existing dam 

will required to be dewatered before construction commences. The following Table 6 provides 

sediment basin sizes to suit a range of runoff events. 

 

Table 6: Type D Sediment Basin Sizing 

Catchment Area 

(ha) 
Rainfall Period 

Sediment Settling 

Volume Required (m3) 

Sediment Storage 

Volume Required (m3) 

1 in 20 year 

Spillway 

Requirements 

7.90 5 days 67 1709 @ 600mm deep 
9m wide @ 

300mm deep 

 

Note that the above sizes do not account for any external catchment as they are to be diverted around the 

disturbed areas via catch drains. 

 

Refer to Appendix E for sizing details of the sediment basin.  

 

It is noted that chemical flocculation is required for Type D sediment basin, together with pump outlet to 

allow for de-watering and flow outlet.  For details of establishing and maintaining the Type D sediment basin 

refer to Appendix F.     

 

4.8 Operational Phase 

The proposed operational drainage scheme for the terminal can be found within Appendix E. The scheme 

provides a combination of open channels and piped drainage. 

The following aspects of the works have been considered: 

 

4.8.1 Erosion Control 

The following erosion control measures are provided as part of the ESCP to minimise erosion by surface 

runoff: 

o Vegetation/Ground Cover: 

The primary erosion control measure across the site is established ground cover, which will largely 

remove the potential for erosion. Note that no immediate vegetation other than landscaping is 

proposed. The remainder of the site will be covered by hardstand or pavement, which eliminates 

erosion potential. 

 

o Shallow Grade Open Drainage: 

Shallow open drainage has been adopted wherever possible to allow for low flow velocities, largely 

mitigating the need for additional scour protection above and beyond ground cover. 

 

o Inlet & Outlet protection: 

Culvert inlet and outlet protection has been implemented as part of the drainage works, to prevent 

soil erosion caused by the flow acceleration into culverts and concentrated flow exiting culverts.   
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o Geotextile: 

This has been designed and implemented, where deemed necessary, to manage the impact caused 

by the kinetic energy carried with the runoff, as well as in (assisting) providing efficient drainage 

solution where it is applicable such as acting as a separation layer between rock mattress and 

underlying soil. 

 

4.8.2 Sediment Control 

The following measures have been proposed for the project to form a holistic sediment control during the 

operational phase of borrow pit: 

o Vegetation/Ground Cover: 

Aside from providing erosion protection during rainfall events, vegetation also acts to trap sediment 

within shallow slow moving water. This allows soils to be retained on site, should they erode. Erosion 

within open drainage is not expected to occur due to the low flow velocities and rock protection 

provided. The remainder of the site will be covered by hardstand or pavement. 

 

o Sediment Basin: 

A sediment basin is an effective sediment control measure designed to settle out particles within 

runoff and prevent them from continuing downstream.  The section basin outlined within 4.3.3 and 

Table 1 is proposed to be retained for operational use. Noting that the basin is currently sized for 

construction sediment loss. Once the site is established with ground cover there is expected to be 

minimal sediment loading into the basin. 

 

Refer to Appendix E for sizing details of the sediment basin.  

 

It is noted that chemical flocculation is required for Type D sediment basin, together with pump outlet to 

allow for de-watering and flow outlet.  For details of establishing and maintaining the Type D sediment basin 

refer to Appendix F.     

 

 

 

5 QUALITY MANAGEMENT PLAN 

With the ESC measures proposed, it is essential that a quality management plan is to be set up and 

implemented prior to the commencement of works to ensure that the proposed measures can be 

implemented as the works progress. The following Table 7 outlines the intended management plan. 

 

 

 

 

 

 

 



  

 

 

 

 

 
ST MARYS FREIGHT HUB - STORMWATER MANAGEMENT REPORT 

B18028_RPT_003_Rev E.docx  /  Rev E  /  Date 30/09/2019  /  Page 24 

Table 7: Management Plan 

 Stormwater Quality Management – Construction Phase 

Purpose: To provide a set of Best Practice site management procedures to control the severity 

and extent of soil erosion and pollutant transport during the earthworks and 

construction phase. 

Performance Criteria: Water discharged from the site is to comply with State Planning Policy to ensure that 

no detrimental impacts on water quality and the environment occur during the 

construction phase. 

The quality of discharge from the site to satisfy the following Water Quality Objectives 

(WQOs):  

Release Criteria: 

• Water pH released from a controlled sediment basin outflow must be within the 

range 6.5 to 8.5. 

• Suspended Solids released from controlled sediment basin outflows must be no 

greater than 50mg/L. 

• Oils and Grease – no visible films or odour. 

• Litter – no visible litter washed or blown from the site. 

Responsibility: The Principal Contractor is responsible for the implementation of the Water Quality 

Monitoring Program (WQMP) during the course of all construction activities.   

The Principal Contractor is responsible for the implementation of the Stormwater 

Management Plan (SWMP) during the course of all construction activities. 

Implementation 

Strategy: 

Permanent and long-term drains and bund walls to be topsoiled and vegetated with 

suitable vegetation as soon as possible.  

Clean-up of general site litter on a weekly basis, prior to anticipated heavy rainfall and 

after significant rainfall events (>25mm/24hours). 

Landscaping activities and revegetation to occur as soon as practical after completion 

of earthworks and construction activities within the immediate area and must achieve 

a minimum 70% coverage of all erodible surfaces.  

Only appropriate herbicides and fertilisers to be used. 

The storage and handling of flammable and combustible liquids is managed in 

accordance with AS1940–1993. 

Monitoring: Erosion and sediment control (ESC) measures to be inspected daily by the site manager 

(or nominated representative) during periods of runoff-producing rainfall, and de-

silted, repaired and amended as appropriate to maintain the WQOs. 

(a) Daily site inspections, during periods of runoff-producing rainfall must include: 

• all drainage, erosion and sediment control measures; 

• occurrences of excessive sediment deposition (whether on-site or off-site); 

• all site discharge points. 

(b) Weekly site inspections must include: 

• all drainage, erosion and sediment control measures; 

• occurrences of excessive sediment deposition (whether on-site or off-site); 

• occurrences of construction materials, litter or sediment placed, deposited, 

washed or blown from the site, including deposition by vehicular movements; 

• litter and waste receptors; 

• oil, fuel and chemical storage facilities. 

(c) Site inspections immediately prior to anticipated runoff-producing rainfall must 

include: 
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 Stormwater Quality Management – Construction Phase 

• all drainage, erosion and sediment control measures; 

• all temporary (e.g. over-night) flow diversion and drainage works. 

(d) Site inspections immediately following runoff-producing rainfall must include: 

• treatment and de-watering requirements of sediment basins; 

• sediment deposition within sediment basins and the need for its removal; 

• all drainage, erosion and sediment control measures; 

• occurrences of excessive sediment deposition (whether on-site or off-site); 

• occurrences of construction materials, litter or sediment placed, deposited, 

washed or blown from the site, including deposition by vehicular movements; 

• occurrences of excessive erosion, sedimentation, or mud generation around the 

site office, car park and material storage areas. 

(e) In addition to the above, monthly site inspections must include: 

• surface coverage of finished surfaces (both area and percentage cover); 

• health of recently established vegetation; 

• proposed staging of future site clearing, earthworks and site/soil stabilisation. 

Water quality monitoring must be carried out on any controlled discharge of water 

from a sediment basin, including water pH and suspended solids. 

• Water quality monitoring at the nominated monitoring stations must be carried 

out monthly and following significant rainfall (>25mm in 72hrs). 

The parameters to be tested for waters collected at monitoring stations must include: 

temperature, dissolved oxygen, pH, specific conductance, salinity, turbidity, suspended 

solids, and litter. 

Note that additional water quality monitoring maybe required if the WQOs are not 

being met. 

Auditing: ESCP reviews are to be carried out on a monthly basis to assess the implementation 

strategy.  A checklist is to be completed which assesses the strategies listed above. 

Identification of 

Incident or Failure: 

Non-compliance with agreed performance criteria will be identified by:  

1. Visual inspections identifying: 

• build-up of sediment off the site; 

• excessive sediment build-up on the site; 

• excessive erosion on the site; 

• release of construction material from the site; 

• poor vegetation establishment; 

• poorly maintained, damaged or failed ESC devices. 

2. Deteriorated water quality identified by the Environmental Consultant as being 

attributable to the construction activities. 

Corrective Action: After any identification of incident or failure, the source/cause is to be immediately 

located and the following measures implemented:  

• Build-up of sediment off the site – the material must be collected and disposed of 

in a manner that will not cause ongoing environmental nuisance or harm; then on-

site ESC measures amended, where appropriate, to reduce the risk of further 

sedimentation. 

• Excessive sediment build-up on the site – collect and dispose of material, then 

amend up-slope drainage and/or erosion control measures as appropriate to 

reduce further occurrence. 

• Severe or excessive rill erosion – investigate cause, control up-slope water 

movement, re-profile surface, cover dispersive soils with a minimum 100mm layer 
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of non-dispersive soil, and stabilise with erosion control blankets and vegetation 

as necessary. 

• Off-stream erosion – fill rills, vegetate and install velocity control measures. 

• In-stream erosion – consult appropriate hydraulic/waterway consultant for advice. 

• Release of construction material from the site – collected and disposed of in a 

manner that will not cause ongoing environmental nuisance or harm; then inspect 

litter and waste receptors. 

• Poor vegetation growth or soil coverage – plant new vegetation and/or mulch as 

required. Newly planted and previously planted areas may require supplementary 

watering and replanting. 

• Sediment fence failure – replace and monitor more frequently.  Regular failures 

may mean that the sediment fence location, alignment or installation may need to 

be amended. 

If the release of excessive sediment and/or other materials off the site occurs, or water 

quality monitoring indicates levels are not within the WQOs, clean up deposition, and 

inspect all control measures.  

If the release of excessive sediment and/or other materials off the site is identified 

during two consecutive site inspections, or water quality monitoring indicates levels 

not within the WQOs on two consecutive monthly tests, then review and revise the 

ESCP, or otherwise reduce the rate, extent and/or duration of soil exposure.  

If monitored levels within any sediment basin does not conform to the release criteria 

for: 

• suspended solids – flocculate and retest; 

• pH – add acid if pH is too high, or add hydrated lime if pH is too low, and retest. 

Reporting: Reports will be submitted monthly during the construction at each stage.  The reporting 

will include:  

• Construction Contractor site manager’s report; and  

• Environmental Consultant’s water quality monitoring report. 

Reporting will conform to all relevant standards guidelines of DILGP and identify 

performance of the implementation strategy, monitoring, identification of incidents 

and failure, and necessary/adopted corrective action.  Reports will be submitted to the 

appointed representative monthly for submission to DILGP. 

 

 

 

5.1 Responsibility & Reporting 

Performance monitoring of all drainage control measures along with erosion and sediment control devices 

will remain the responsibility of the contractor. Site inspections shall be carried out and documented 

according to the Construction Management Plan.   

 

The contractor should erect signage at the entrance to the site with contact information (including after-

hours contact information). The contractor shall be responsible for the appropriate handling of all 

complaints. 

 

Refer to Appendix G for template of supporting documents a Non-Conformance Report.  
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C.1 20 YEAR ARI & 100 YEAR ARI RESULTS 
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20.0%  1-1  1-1 to 1-2 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.047 0.043 0.020 0.020 2.583 0.543 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.010 0.010  3-1 5.000 165.924 0.043 0.543 0.036 0.010 8.506 2.000 0.375 RCP RRJ2 0.089 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.010 1.000 0.004 1.544 0.149 0.000 0.049 1.155 30.524 30.393 30.528 31.700  1-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.047 0.047 0.036 0.036 0.543 0.028 0.007  3-1 5.000 269.934 0.047 0.028 0.258 G2 9.700 9.700 1.088 1.000 0.033 1.273 0.138 0.003 0.082 1.582 30.575 30.467 30.608

20.0%  1-2  1-2 to 1-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.047 0.042 0.019 0.019 2.725 0.543 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.017 0.002  1-3 5.071 165.164 0.085 0.543 0.035 0.027 68.982 2.000 0.375 RCP RRJ2 0.245

G1/T9/T1

0

Ku,Kw>0 - Missouri/Hare 

Charts
3.625 3.63(3.88) 1.032 0.639 0.012 1.929 1.357 0.003 0.080 1.559 30.382 29.051 30.394 31.690  1-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.047 0.047 0.035 0.035 0.543 0.028 0.007  1-3 5.071 268.790 0.094 0.056 0.508 T9/T10 2.325 2.32(2.68) 1.094 0.496 0.035 1.802 1.292 0.013 0.116 1.923 30.436 29.193 30.471

20.0%  1-3  1-3 to 1-4 3-1 1-1 1-2 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.037 0.033 0.015 0.017 2.344 0.384 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.015 0.002  1-4 5.575 160.066 0.150 0.384 0.035 0.052 69.264 1.200 0.375 RCP RRJ2 0.475 T3/T6

Ku,Kw>0 - Missouri/Hare 

Charts
1.814 1.81(2.33) 1.072 0.281 0.027 1.117 0.807 0.012 0.128 1.570 29.030 28.257 29.057 30.052  1-3

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.037 0.037 0.028 0.035 0.384 0.028 0.007  1-4 5.646 260.070 0.167 0.107 0.969 T3/T6 1.825 1.83(2.33) 1.297 0.248 0.111 0.461 0.376 0.048 0.191 1.897 29.105 28.786 29.217

20.0%  1-4  1-4 to 1-5 4-1 3-1 1-1 1-2 1-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.037 0.033 0.015 0.017 1.458 0.311 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.017 0.000  1-5 6.152 154.790 0.216 0.311 0.034 0.093 17.602 0.500 0.450 RCP RRJ2 0.584 T3/T6

Ku,Kw>0 - Missouri/Hare 

Charts
1.847 1.85(2.31) 1.089 0.175 0.040 0.537 0.088 0.017 0.205 1.318 28.225 28.130 28.265 29.029  1-4

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.037 0.037 0.028 0.034 0.311 0.028 0.007  1-5 6.152 253.114 0.240 0.155 0.974 T1/T3 1.560 1.56(1.85) 1.748 0.170 0.090 0.251 0.044 0.048 0.280 1.490 28.710 28.666 28.800

20.0%  1-5  1-5 to 1-6 5-1 4-1 3-1 1-1 1-2 1-3 1-4 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.016 0.015 0.007 0.007 0.497 0.018 2.4 EKI SAG

Grated Gully (Sag) Pit with 

2.4m Extended Kerb Inlet 
0.007 0.000 6.299 153.533 0.246 0.018 0.022 0.105 10.439 0.500 0.600 RCP RRJ2 0.370 T1/T3

Ku,Kw>0 - Missouri/Hare 

Charts
0.790 0.79(0.90) 1.010 0.063 0.006 0.633 0.050 0.007 0.192 1.339 27.999 27.933 28.005 28.937  1-5

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.016 0.016 0.012 0.022 0.009 0.022 0.000 6.299 251.209 0.273 0.199 0.702 T1/T3 1.254 1.25(1.48) 1.465 0.107 0.037 0.089 0.009 0.025 0.272 1.593 28.634 28.625 28.671

20.0%  1-6  1-6 to 1-7 6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.012 0.011 0.005 0.006 1.071 0.225 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.006 0.000  1-5 6.386 152.802 0.290 0.225 0.012 0.124 20.184 0.500 0.600 RCP RRJ2 0.439 T1/T3

Ku,Kw>0 - Missouri/Hare 

Charts
1.129 1.13(1.34) 1.022 0.047 0.013 0.574 0.099 0.010 0.210 1.404 27.849 27.733 27.862 28.965  1-6

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.012 0.012 0.009 0.012 0.225 0.010 0.002  1-5 6.386 250.101 0.322 0.228 0.805 T1/T3 0.940 0.94(1.08) 1.677 0.043 0.036 0.117 0.024 0.033 0.294 1.650 28.594 28.570 28.630

20.0%  1-7  1-7 to 1-8 6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.025 0.022 0.010 0.010 1.571 0.396 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.009 0.001  1-6 6.050 155.685 0.304 0.396 0.019 0.131 36.456 0.682 0.600 RCP RRJ2 0.465 T3/T6

Ku,Kw>0 - Missouri/Hare 

Charts
1.876 1.88(2.27) 1.042 0.069 0.025 0.384 0.194 0.011 0.200 1.595 27.232 27.092 27.257 29.191  1-7

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.025 0.025 0.019 0.019 0.396 0.015 0.004  1-6 6.554 248.002 0.347 0.239 0.846 T3/T6 1.456 1.46(1.63) 2.627 0.061 0.060 0.129 0.047 0.037 0.277 1.875 28.517 28.470 28.576

20.0%  1-9
 1-9 to 1-

10
6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.552 0.497 0.229 0.229 1.200 0.227 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.196 0.033  1-10 6.555 151.408 0.781 0.227 0.414 0.296 98.996 0.500 0.600 RCP RRJ2 1.046 G1/T1/T3

Ku,Kw>0 - Missouri/Hare 

Charts
2.306 2.31(2.34) 2.041 0.603 0.131 0.198 0.196 0.056 0.345 1.758 26.921 26.726 27.052 28.863  1-9

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.552 0.552 0.414 0.414 0.227 0.268 0.146  1-10 6.555 247.987 0.868 0.452 1.599 G1/T1/T3 1.327 1.33(1.35) 4.101 0.532 0.176 0.461 0.457 0.130 0.472 1.895 28.112 27.655 28.288

20.0%  1-10
 1-10 to 1-

11
6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.824 0.742 0.342 0.375 1.200 0.195 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.306 0.068  1-11 5.825 157.712 1.430 0.195 0.764 0.558 99.101 0.500 0.600 RCP RRJ2 1.973 G1/T1

Ku,Kw>0 - Missouri/Hare 

Charts
1.592 1.590 2.355 0.509 0.316 0.703 0.697 0.199 0.600 1.973 26.409 25.713 26.726 27.664  1-10

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.824 0.824 0.618 0.764 0.195 0.269 0.495  1-11 5.825 257.537 1.589 0.642 2.269 T1 1.049 1.050 3.905 0.373 0.276 0.929 0.921 0.263 0.600 2.269 27.380 26.458 27.655

20.0%  1-11
 1-11 to 1-

12

6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 1-

10
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
1.219 1.097 0.505 0.574 1.200 0.195 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.447 0.127  1-12 6.651 150.638 2.526 0.195 1.409 0.930 63.184 1.200 0.750 RCP RRJ2 2.106 T1

Ku,Kw>0 - Missouri/Hare 

Charts
1.592 1.590 1.480 0.445 0.360 1.026 0.722 0.226 0.464 3.240 25.353 24.704 25.713 26.464  1-11

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
1.219 1.219 0.914 1.409 0.195 0.505 0.904  1-12 6.651 246.818 2.807 1.021 2.311 T1 1.155 1.160 2.270 0.440 0.315 0.716 0.452 0.273 0.495 3.301 26.144 25.691 26.458

20.0%  1-12
 1-12 to 1-

13

6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 1-

10 1-11
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.927 0.834 0.384 0.511 1.200 0.195 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.404 0.108  1-13 6.352 153.081 3.227 0.195 1.598 1.265 64.624 1.200 0.900 RCP RRJ2 1.988 T1

Ku,Kw>0 - Missouri/Hare 

Charts
1.065 1.060 1.238 0.303 0.215 1.178 0.775 0.202 0.497 3.514 24.490 23.728 24.704 25.695  1-12

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.927 0.927 0.695 1.598 0.195 0.682 0.916  1-13 7.177 240.686 3.734 1.580 2.484 T1 1.163 1.160 2.075 0.401 0.366 0.649 0.419 0.315 0.574 3.692 25.325 24.906 25.691

20.0%  1-13
 1-13 to 1-

14

6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 1-

10 1-11 1-12
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.968 0.871 0.401 0.509 1.200 0.195 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.402 0.107  1-14 6.891 148.756 4.098 0.195 1.642 1.587 54.729 1.032 1.050 RCP RRJ2 1.832 T1

Ku,Kw>0 - Missouri/Hare 

Charts
0.859 0.860 1.140 0.241 0.147 0.721 0.507 0.171 0.542 3.518 23.581 23.186 23.728 24.908  1-13

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.968 0.968 0.726 1.642 0.195 0.689 0.952  1-14 6.891 243.961 4.553 2.133 2.464 T1 0.933 0.930 1.945 0.304 0.289 0.520 0.284 0.310 0.653 3.767 24.617 24.333 24.906

20.0%  1-14
 1-14 to 1-

15

6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 1-

10 1-11 1-12 1-13
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
1.035 0.932 0.429 0.536 1.033 0.178 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.421 0.115  1-15 7.347 145.369 5.029 0.178 1.729 1.916 53.851 0.902 1.200 RCP RRJ2 1.694 T1

Ku,Kw>0 - Missouri/Hare 

Charts
0.780 0.780 1.095 0.210 0.114 0.097 0.105 0.146 0.584 3.506 23.072 23.020 23.186 24.334  1-14

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
1.035 1.035 0.776 1.729 0.178 0.765 0.964  1-15 7.347 238.811 5.588 2.743 2.426 T1 0.882 0.880 1.851 0.264 0.265 0.422 0.227 0.300 0.729 3.818 24.068 23.841 24.333

20.0%  1-15
 1-15 to 1-

16

6-1 5-1 4-1 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-9 1-

10 1-11 1-12 1-13 1-14
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.999 0.899 0.414 0.530 0.900 0.237 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.416 0.113  10-2 7.796 142.251 5.928 0.237 1.713 2.229 12.133 1.000 1.200 RCP RRJ2 1.971 T3/T6

Ku,Kw>0 - Missouri/Hare 

Charts
1.952 1.95(2.42) 1.400 0.179 0.480 -0.046 0.030 0.198 0.620 3.785 22.633 22.638 23.113 23.841  1-15

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.999 0.999 0.749 1.713 0.237 -0.547 2.260  10-2 7.796 234.063 6.587 2.023 1.788 T3/T6 1.905 1.91(2.08) 1.862 0.000 0.340 0.229 0.028 0.163 0.585 3.694 23.500 23.473 23.840

20.0%  2-1  2-1 to 2-2 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.041 0.037 0.017 0.017 1.426 0.546 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.017 0.000  LOST 5.000 165.924 0.037 0.546 0.031 0.017 8.510 0.500 0.375 RCP RRJ2 0.155 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.032 1.000 0.012 0.083 0.027 0.001 0.090 0.834 31.685 31.678 31.697 32.893  2-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.041 0.041 0.031 0.031 0.546 0.025 0.006  LOST 5.000 269.934 0.041 0.025 0.224 G2 9.700 9.700 1.066 1.000 0.025 -0.026 0.014 0.003 0.109 0.927 31.719 31.722 31.744

20.0%  2-2  2-2 to 2-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.044 0.039 0.018 0.018 1.417 0.384 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.018 0.000  LOST 5.071 165.164 0.076 0.384 0.033 0.035 8.918 1.451 0.375 RCP RRJ2 0.317

G1/T9/T1

0

Ku,Kw>0 - Missouri/Hare 

Charts
2.727 2.73(2.91) 1.040 0.514 0.015 1.845 0.099 0.005 0.099 1.498 31.664 31.500 31.679 32.887  2-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.044 0.044 0.033 0.033 0.384 0.026 0.007  LOST 5.071 268.789 0.085 0.051 0.458 G1/T9/T10 2.727 2.73(2.91) 1.083 0.514 0.031 1.932 0.093 0.011 0.120 1.664 31.692 31.520 31.724

20.0%  3-1
 3-1 to 10-

3
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.036 0.033 0.015 0.025 2.348 0.384 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.012 0.012  4-1 5.000 165.924 0.033 0.384 0.034 0.012 8.500 2.000 0.375 RCP RRJ2 0.113 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.017 1.000 0.006 -0.003 0.000 0.001 0.055 1.240 29.051 29.051 29.057 30.052  3-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.036 0.036 0.027 0.034 0.384 0.028 0.007  4-1 5.000 269.934 0.036 0.028 0.249 G2 9.700 9.700 1.263 1.000 0.031 0.021 0.002 0.003 0.081 1.567 29.194 29.193 29.225

20.0%  4-1
 4-1 to 10-

4
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.037 0.033 0.015 0.028 1.458 0.311 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.028 0.000  5-1 5.000 165.924 0.033 0.311 0.034 0.028 8.500 2.000 0.300 RCP RRJ2 0.392 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.253 1.000 0.076 0.898 0.112 0.008 0.088 1.605 28.333 28.257 28.409 29.029  4-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.037 0.037 0.027 0.034 0.311 0.028 0.007  5-1 5.000 269.934 0.037 0.027 0.389 G2 6.500 6.500 2.119 1.000 0.050 0.069 0.006 0.008 0.088 1.602 28.791 28.786 28.842

20.0%  5-1
 5-1 to 10-

5
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.017 0.015 0.007 0.007 0.498 0.020 2.4 EKI SAG

Grated Gully (Sag) Pit with 

2.4m Extended Kerb Inlet 
0.007 0.000 5.000 165.924 0.015 0.020 0.025 0.007 8.500 2.000 0.375 RCP RRJ2 0.063 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.005 1.000 0.002 1.057 0.108 0.000 0.042 1.040 28.094 28.004 28.096 28.937  5-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.017 0.017 0.013 0.025 0.010 0.025 0.000 5.000 269.934 0.017 0.025 0.227 G2 8.386 8.390 1.743 1.000 0.022 0.017 0.001 0.003 0.077 1.525 28.667 28.666 28.689

20.0%  6-1
 6-1 to 10-

6
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.038 0.034 0.016 0.016 1.062 0.225 1.8 EKI

Grated Gully Pit with 1.8m 

Extended Kerb Inlet Lintel
0.016 0.000  5-1 5.000 165.924 0.034 0.225 0.028 0.016 8.501 2.000 0.300 RCP RRJ2 0.222 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.081 1.000 0.024 2.338 0.138 0.003 0.066 1.363 28.238 28.039 28.262 28.966  6-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.038 0.038 0.028 0.028 0.225 0.023 0.006  5-1 5.000 269.934 0.038 0.023 0.321 G2 8.267 8.270 1.765 1.000 0.044 0.047 0.004 0.005 0.079 1.517 28.629 28.625 28.672

20.0%  7-1
 7-1 to 

BYPASS-1
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
2.563 2.307 1.063 1.063 1.423 H.W.IN HEADWALL 1.063 0.000 5.000 165.924 2.307 1.922 1.063 29.958 1.000 0.600 RCBC 1.477 Direct 2.000 2.000 0.191 1.394 0.218 0.095 0.291 3.040 28.309 27.892 28.500 27.900  7-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
2.563 2.563 1.922 1.922 1.922 0.000 5.000 269.934 2.563 1.922 2.670 2.000 2.000 0.191 1.394 0.218 0.095 0.291 5.495 28.309 27.892 28.500

20.0%  8-2  8-2 to 8-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.053 0.047 0.022 0.022 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.022 0.000 5.000 165.924 0.047 0.039 2.094 99.203 0.500 1.200 RCP RRJ2 1.852 T1/T3

Ku,Kw>0 - Missouri/Hare 

Charts
0.339 0.34(0.36) 1.053 0.010 0.063 0.485 0.496 0.175 0.741 2.858 24.157 23.675 24.220 26.380  8-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.053 0.053 0.039 0.039 0.039 0.000 5.000 269.934 0.053 4.540 4.014 T1/T3 0.294 0.29(0.31) 2.517 0.009 0.146 0.673 0.668 0.479 1.200 4.014 26.234 25.566 26.380

20.0%  8-3  8-3 to 8-4 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.047 0.042 0.019 0.019 2.879 R.S.I.P. 900x1800 Grated Surface Inlet Pit 0.000 0.019  8-4 5.827 157.696 0.089 2.879 0.035 2.092 98.824 0.593 1.200 RCP RRJ2 1.850 T1

Ku,Kw>0 - Missouri/Hare 

Charts
0.200 0.200 1.029 0.000 0.035 0.404 0.524 0.175 0.700 3.054 23.640 23.241 23.675 25.566  8-3

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.047 0.047 0.035 0.035 2.879 -0.114 0.149  8-4 5.827 257.513 0.099 4.423 3.911 T1 0.200 0.200 2.268 0.000 0.156 1.096 1.083 0.780 1.200 3.911 25.410 24.327 25.566

20.0%  8-4  8-4 to 8-5 8-2 8-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.043 0.039 0.018 0.037 1.240 0.093 R.S.I.P. 1800x1800 Grated Surface Inlet Pit 0.000 0.037  LOST 6.650 150.643 0.128 0.093 0.181 2.089 53.243 0.500 1.200 RCP RRJ2 1.847 T6/T9

Ku,Kw>0 - Missouri/Hare 

Charts
2.216 2.22(2.52) 1.366 0.000 0.439 0.139 0.116 0.174 0.739 2.857 22.855 22.781 23.294 24.327  8-4

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.043 0.043 0.032 0.181 0.093 -0.648 0.829  LOST 6.650 246.825 0.143 3.769 3.332 T6/T9 1.901 1.90(2.13) 2.068 0.000 1.207 0.924 0.400 0.567 1.200 3.332 23.120 22.628 24.327

20.0%  9-1  9-1 to 9-2 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.017 0.015 0.007 0.007 1.198 0.136 3.0 EKI

Grated Gully Pit with 3.0m 

Extended Kerb Inlet Lintel
0.006 0.001  11-1 5.000 165.924 0.015 0.136 0.013 0.006 24.769 0.500 0.375 RCP RRJ2 0.058 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.004 1.000 0.002 0.287 0.088 0.000 0.056 0.625 23.343 23.272 23.344 24.437  9-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.017 0.017 0.013 0.013 0.136 0.010 0.003  11-1 5.000 269.934 0.017 0.010 0.093 G2 9.700 9.700 1.171 1.000 0.004 0.003 0.001 0.000 0.070 0.719 23.721 23.721 23.726

20.0%  9-2  9-2 to 9-3 5.0 165.924 0.900
0.900,1.00

0

0.750,0.75

0
0.060 0.054 0.025 0.025 1.214 0.242 2.4 EKI SAG

Grated Gully (Sag) Pit with 

2.4m Extended Kerb Inlet 

Lintel

0.025 0.000  9-3 5.000 165.924 0.069 0.242 0.045 0.031 28.374 0.500 0.450 RCP RRJ2 0.195 G1/T1/T3
Ku,Kw>0 - Missouri/Hare 

Charts
4.881 4.88(4.93) 1.021 0.795 0.010 0.448 0.139 0.002 0.114 0.972 23.262 23.135 23.272 24.651  9-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.060 0.060 0.045 0.045 0.121 0.045 0.000  9-3 5.000 269.934 0.076 0.055 0.344 G1/T1/T3 5.072 5.07(5.12) 1.285 0.813 0.031 0.031 0.009 0.006 0.153 1.142 23.690 23.681 23.721

20.0%  9-4
 9-4 to 10-

16
9-1 9-2 5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.265 0.238 0.110 0.110 1.000 2.4 EKI

Grated Gully Pit with 2.4m 

Extended Kerb Inlet Lintel
0.088 0.021  10-2 5.000 165.924 0.299 0.198 0.116 42.759 0.500 0.450 RCP RRJ2 0.729 G1/T1

Ku,Kw>0 - Missouri/Hare 

Charts
4.455 4.460 1.268 0.744 0.121 0.510 0.214 0.027 0.233 1.394 23.016 22.798 23.137 24.244  9-4

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.265 0.265 0.198 0.198 0.094 0.104  10-2 5.000 269.934 0.333 0.142 0.896 G1/T1 2.573 2.570 1.978 0.636 0.106 0.213 0.091 0.041 0.265 1.463 23.564 23.473 23.669

20.0%  10-1
 10-1 to 

10-2
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.321 0.289 0.133 0.133 0.242 0.292 3.6 EKI

Grated Gully Pit with 3.6m 

Extended Kerb Inlet Lintel
0.133 0.000  10-2 5.000 165.924 0.289 0.292 0.241 0.133 19.246 2.000 0.450 RCP RRJ2 0.837 G1

Ku,Kw>0 - Missouri/Hare 

Charts
3.712 3.710 2.532 1.000 0.133 0.185 0.036 0.036 0.170 2.411 23.358 23.323 23.491 23.841  10-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.321 0.321 0.241 0.241 0.292 0.117 0.124  10-2 5.000 269.934 0.321 0.117 0.735 G1 3.141 3.140 3.013 1.000 0.086 0.143 0.027 0.027 0.159 2.326 23.621 23.594 23.708

20.0%  10-2
 10-2 to 

10-16
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.498 0.448 0.206 0.341 1.194 0.000 3.6 EKI SAG

Grated Gully (Sag) Pit with 

3.6m Extended Kerb Inlet 

Lintel

0.341 0.000 5.160 164.221 0.737 0.000 2.861 0.471 8.490 0.500 0.525 RCP RRJ2 2.174 G1/T3/T6
Ku,Kw>0 - Missouri/Hare 

Charts
2.479 2.48(2.55) 2.655 0.719 0.616 1.020 0.087 0.241 0.525 2.174 22.725 22.638 23.341 23.634  10-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.498 0.498 0.373 2.861 0.000 2.861 0.000 5.160 267.368 0.819 2.972 13.731 G1/T3/T6 2.938 2.94(2.94) 3.137 0.961 0.108 0.155 0.013 0.037 0.525 13.731 23.486 23.473 23.594

20.0%  11-1
 11-1 to 

11-2
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.024 0.021 0.010 0.011 1.169 0.110 2.4 EKI

Grated Gully Pit with 2.4m 

Extended Kerb Inlet Lintel
0.011 0.000  12-2 5.000 165.924 0.021 0.110 0.020 0.011 4.527 2.000 0.375 RCP RRJ2 0.095 G2

Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.012 1.000 0.004 -0.007 0.000 0.000 0.051 1.179 22.789 22.790 22.794 23.554  11-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.024 0.024 0.018 0.020 0.110 0.016 0.004  12-2 5.000 269.934 0.024 0.016 0.147 G2 9.700 9.700 1.029 1.000 0.011 -0.008 0.000 0.001 0.063 1.341 22.724 22.724 22.734
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(mins) (mm/hr) (ha) (ha) (m
3
/s) (m

3
/s) (%) (m

3
/s) (m

3
/s) (m

3
/s) (mins) (mm/hr) (ha) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m) (%) (m/s) (m) (%) (m) (m/s) (m) (m/s) (m AHD) (m AHD) (m AHD) (m AHD)

DESIGN LEVELSPART FULL PIPEHEADLOSSESLOCATION TIME SUB-CATCHMENT RUNOFF INLET DESIGN DRAIN DESIGN

20.0%  11-2
 11-2 to 

11-3
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.124 0.112 0.051 0.051 1.228 0.117 2.4 EKI

Grated Gully Pit with 2.4m 

Extended Kerb Inlet Lintel
0.051 0.000  12-3 5.000 165.924 0.133 0.117 0.093 0.062 12.331 0.500 0.375 RCP RRJ2 0.558 G2/T1/T3

Ku,Kw>0 - Missouri/Hare 

Charts
7.051 7.05(7.13) 1.302 0.829 0.113 0.078 0.012 0.016 0.178 1.190 22.678 22.668 22.791 23.558  11-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.124 0.124 0.093 0.093 0.117 0.064 0.029  12-3 5.000 269.934 0.148 0.080 0.722 G2/T1/T3 6.541 6.54(6.64) 1.471 0.797 0.176 0.512 0.062 0.027 0.208 1.268 22.550 22.487 22.727

20.0%  12-1
 12-1 to 

12-2
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.048 0.043 0.020 0.020 0.000 G.S.I.P. 900x900 Grated Surface Inlet Pit 0.000 0.020  12-2 5.000 165.924 0.043 0.000 0.036 0.000 2.764 3.000 0.450 RCP RRJ2 0.000 Direct 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 22.671 22.671 22.671 23.387  12-1

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.048 0.048 0.036 0.036 0.000 0.000 0.036  12-2 5.000 269.934 0.048 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 23.111 23.111 23.111

20.0%  12-2
 12-2 to 

12-3
5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.204 0.183 0.085 0.104 0.535 0.639 2.4 EKI SAG

Grated Gully (Sag) Pit with 

2.4m Extended Kerb Inlet 

Lintel

0.104 0.000  12-3 5.000 165.924 0.226 0.639 0.193 0.104 4.500 0.500 0.450 RCP RRJ2 0.656 G2
Ku,Kw>0 - Missouri/Hare 

Charts
9.700 9.700 1.473 1.000 0.213 0.046 0.006 0.022 0.219 1.357 22.458 22.456 22.671 23.202  12-2

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.204 0.204 0.153 0.193 0.319 0.193 0.000  12-3 5.000 269.934 0.251 0.193 1.211 G2 6.141 6.140 2.205 1.000 0.459 0.388 0.017 0.075 0.328 1.550 22.652 22.634 23.111

20.0%  12-3
 12-3 to 

12-4
12-1 12-2 5.0 165.924 0.900

0.900,1.00

0

0.750,0.75

0
0.049 0.044 0.020 0.021 0.526 0.149 2.4 EKI SAG

Grated Gully (Sag) Pit with 

2.4m Extended Kerb Inlet 

Lintel

0.021 0.000  LOST 5.038 165.521 0.270 0.149 0.066 0.125 15.568 0.822 0.450 RCP RRJ2 0.784 T1/T3
Ku,Kw>0 - Missouri/Hare 

Charts
1.371 1.37(1.61) 1.112 0.166 0.050 0.052 0.024 0.031 0.210 1.709 22.413 22.405 22.463 23.202  12-3

1.0% 5.0 269.934 1.000
0.900,1.00

0

0.750,0.75

0
0.049 0.049 0.037 0.066 0.074 0.066 0.000  LOST 5.038 269.327 0.301 0.258 1.624 T1/T3 1.534 1.53(1.78) 1.533 0.256 0.240 0.926 0.126 0.135 0.341 1.998 22.428 22.284 22.668

20.0%  e101-3
 e101-3 to 

e101-4
e102-1 e103-1 7-1 10.0 129.365 0.855

0.900,1.00

0

0.750,0.75

0
0.759 0.649 0.260 0.260 0.000 R.S.I.P. 1200x1200 Grated Surface Inlet Pit -1.813 2.073  8-1 7.389 145.067 7.599 0.000 0.462 0.990 35.840 1.011 0.675 RCP RRJ2 2.765 T10

Ku,Kw>0 - Missouri/Hare 

Charts
1.637 1.64(1.98) 3.417 0.000 0.772 1.180 0.423 0.390 0.675 2.765 26.365 25.942 27.137 26.155  e101-3

1.0% 10.0 214.355 0.925
0.900,1.00

0

0.750,0.75

0
0.759 0.702 0.462 0.462 0.000 -4.038 4.501  8-1 7.389 238.351 8.333 1.016 2.840 T10 1.637 1.64(1.98) 3.417 0.000 0.814 1.245 0.446 0.412 0.675 2.840 26.323 25.877 27.137

20.0%  e102-1
 e102-1 to 

e101-1
10.0 129.365 0.855

0.900,1.00

0

0.750,0.75

0
0.207 0.177 0.071 0.071 1.310 R.S.I.P. 1200x1200 Grated Surface Inlet Pit 0.071 0.000 5.000 165.924 0.154 1.310 0.126 0.071 27.432 0.500 0.300 RCP RRJ2 1.001 G1

Ku,Kw>0 - Missouri/Hare 

Charts
1.800 1.800 7.103 1.000 0.092 0.456 0.125 0.051 0.235 1.193 27.280 27.155 27.372 26.000  e102-1

1.0% 10.0 214.355 0.925
0.900,1.00

0

0.750,0.75

0
0.207 0.191 0.126 0.126 0.655 0.126 0.000 5.000 269.934 0.168 0.126 1.782 G1 1.800 1.800 8.673 1.000 0.292 1.445 0.396 0.162 0.300 1.782 27.551 27.155 27.843

20.0%  e103-1
 e103-1 to 

BYPASS-2
10.0 129.365 0.855

0.900,1.00

0

0.750,0.75

0
5.850 5.002 2.002 2.002 0.981 R.S.I.P. 900x900 Grated Surface Inlet Pit 2.002 0.000 5.000 165.924 4.344 0.981 3.564 2.002 6.560 2.000 1.050 RCP RRJ2 2.312 G1

Ku,Kw>0 - Missouri/Hare 

Charts
4.465 4.460 2.160 1.000 1.218 6.486 0.000 0.273 0.512 4.778 27.950 27.525 29.168 28.694  e103-1

1.0% 10.0 214.355 0.925
0.900,1.00

0

0.750,0.75

0
5.850 5.411 3.564 3.564 0.491 3.564 0.000 5.000 269.934 4.753 3.564 4.116 G1 4.360 4.360 2.210 1.000 1.270 6.529 0.000 0.291 0.745 5.425 27.963 27.535 29.233

matt.worthingtoneyre
BGE Logo

matt.worthingtoneyre
Text Box
St Mary's Freight Hub

matt.worthingtoneyre
Line

matt.worthingtoneyre
Text Box
Drainage Calculation Tables



  

 

 

 

C.3 STREAM EROSION CALCULATION 

 

 

  



PENRITH CITY COUNCIL STREAM EROSION INDEX CALCULATION

PROJECT NAME: ST MARYS

PROJECT NUMBER: B18028

DESIGNER: NK

STEP 1 - ESTIMATE CRITICAL FLOW FOR THE RECEIVING WATERWAY

SITE AREA 8.223 (Ha) only included site flows draining directly to little creek

Tc 17.64722 (MINUTES)

I2 58.07 (mm/hr)

C2 0.444 C10 x FF2

Q2 0.588929

Qcritical 0.147232 25% ASSUMPTION

STEP 4 - CALCULATE SEI

QPOST 2.61

QPRE 0.781

SEI 3.341869
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1. INTRODUCTION 

 

The following report details the recommended methods for cleaning and maintaining the Vortechs 

Stormwater Treatment System. The aspects associated with cleaning included in this manual are methods for 

cover removal, unit inspection, and minor and major maintenance activities. This plan should be used in 

conjunction with the appropriate traffic management plans and site safety plans produced for each project. 

Other Stormwater360 (SW360) documents which SW360 staff should use in conjunction with this report 

include the SW360 Employee Health and Safety Manual. It is recommended that contractors develop their 

own health and safety plans for activities to ensure that the workers are placed in a safe work environment. 

 

 

Vortechs System in service 

 

Maintenance is an essential component of stormwater management enabling ongoing at source control of 

stormwater pollution. Maintenance will also prevent failures such as structural failure (e.g. prevents blocked 

outlets) or aesthetic failure (e.g. debris accumulation). All stormwater treatment devices require maintenance 

to ensure the ongoing performance of the system. 

 

Stormwater360 is a specialised stormwater consultancy with trained and experienced staff. The company has 

a comprehensive database with detailed information on every Vortechs filter sold and serviced by SW360, 

collecting site-specific data that can be easily accessed and analysed as required. 

 

This document consists primarily of the processes and tasks associated with the hand maintenance and 

inductor maintenance procedures. It does not include detail of the traffic management requirements or 

occupational health and safety requirements. Contractors or SW360 staff should utilise their own Employee 

Health and Safety Manual, which details the policies and procedures for safe work. 
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2. VORTECHS HEALTH AND SAFETY 
 

The following section details some of the considerations which may be required for a contactor to comply with 

relevant health and safety regulations regarding the manual handing activities, hazards associated with the 

waste material and issues associated with working on roads. 
 

Cleaning of Vortechs is a specialist activity. Material collected can be harmful if not handled correctly. 

Sediments may contain heavy metals and carcinogenic substances as well as harmful objects such as broken 

glass and syringes. As all of the Vortechs units are located on roads particular care must be taken due to the 

potential buildup of hydrocarbon based products and other vehicle based contaminants which may be 

carcinogenic or toxic. It is essential that Occupational Safety and Health guidelines are followed at all times, 

and that the following steps are carried out to ensure safe and successful maintenance operations. 
 

In additional to the hazards associated with the cleaning & handling of material, there also hazards associated 

with traffic at the work site, the removal of the grate, pedestrians and other non-worker personnel, and 

general work place hazards associated with working outdoors. 
 

This section is not intended to address all the safety issues associated with Vortechs maintenance, providing 

only information and suggestions on safety aspects associated with the maintenance procedures.  
 

The procedures indicated in the Operations section of this manual are recommend as the safest and most 

efficient manner in conducting the maintenance of Vortechs  Units (Section 3), however contractors and 

cleaning staff may vary the procedure in response to the site conditions, varying work practices or general 

preferences in the cleaning techniques. Please note that procedures outlined in this manual are not 

exhaustive, and that any changes should still comply with general safe work practices. 
 

2.1 Personnel Health and Safety 
 

All contractors and staff shall comply with all current Health and Safety Legislation and take all practicable 

steps to: 

 Comply with all applicable laws, regulations and standards. 

 Ensure that all employees, contractors and visitors are informed of and understand their obligations in 
respect of current Health and Safety Legislation. 

 Ensure that employees understand and accept their responsibility to practice and promote a safe and 
healthy work environment. 

 

All relevant precautions must be taken to prevent contact with sediment and litter when maintaining filters. 

The following personal protective equipment (PPE) safety equipment should be worn: 

 Puncture resistant gloves. 

 Steel capped safety boots. 

 Fluorescent safety vest. 

 Overalls or similar skin protection. 

 Eye protection. (if necessary)* 

 
*Higher personal safety conditions may be required when maintaining units that may contain more hazardous 

material, for example pits where syringes have be observed or pits/systems located in areas associated with 

such activities. 
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2.2 Confined Spaces 

Confined space poses a serious safety hazard for all personnel; however during the normal maintenance 

procedures there should be no reason to enter a confined space. All maintenance procedures for the 

Vortechs system are able to be conducted from the surface.  

 

Confined space entry procedures are not included as part of this manual, for SW360 employees confined space 

entry procedures are included as part of the SW360 Safety Manual. It is recommend that all contractors 

evaluate their own needs for confined space entry and compliance with Occupation Health and Safety 

regulations. 

 

When repairs or maintenance activities cannot be conducted from the surface, the contractor/cleaner should 

evaluate the need to enter the confined space, considering all alternative options. Where there is a need to 

proceed in a confined space, only staff with current confined space training shall operate in a confined space. 

Appropriate measures and controls shall be put in place to meet confined space entry requirements. Safety 

equipment must be worn where deemed necessary and where gas or oxygen hazard occurs; staff trained in its 

use will only use BA gear. Non-trained staff must not go into confined spaces. 
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3. OPERATIONS 

This section details the specific activities required to clean the Vortechs units. Please note it has been written 

for use by someone who has never encountered a stormwater pit or a Vortechs unit, providing a step by step 

process for each of the cleaning stages. 

 

3.1 Maintenance & Monitoring of Vortechs Filters 

 

The maintenance frequency is dependant on several variables, such as catchment area, surrounding land use, 

vegetation type, traffic loading and rainfall patterns. Inspection is the key to effective maintenance and is 

easily performed. Stormwater360 recommends ongoing quarterly inspections of the accumulated sediment.  

 

Attached in Appendix A is an example of a Vortechs Service Receipt and Maintenance & Performance 

Monitoring Form which is to be completed by the Cleaning Contractor when servicing any system.  Relevant 

information is recorded and forwarded to the client and/or Council (depending upon regulations) when 

immediately following each maintenance/inspection clean. The frequency of each procedure is set-out below 

in Table2. 

Table 2:  FREQUENCY OF MAINTENANCE ACTIVITY 

ITEM PERIOD RESPONSIBILITY MAINTENANCE PROCEDURE 

Inspection  - Inspect & Record Data 
3-Monthly or 
after Major 
Storms 

Maintenance 
Contractor and/or 
Owner 

Follow procedure set out on 
page 9 of the Vortechs  
Operations Manual 

Minor Maintenance; 

 Remove Floatables 

3-Monthly or 
after Major 
Storms 

Maintenance 
Contractor 

Follow procedure set out on 
page 9 of the Vortechs  
Operations Manual 

Major Maintenance; 

 Evacuation of Chamber 

12 month (typ) or 
as required 

Maintenance 
Contractor 

Follow procedure set out on 
page 8 of the Vortechs  
Operations Manual 

Emergency Maintenance 
After Major 
Storms or Spills 

Maintenance 
Contractor 

Follow procedure set out on 
page 8 of the Vortechs  
Operations Manual 

 

3.2 Stormwater Pit Cover Removal 

There are several different types of stormwater pit covers used throughout Australia. These grates/lids are 

constructed of three main materials, cast iron, galvanised steel and concrete. Stormwater pits covers on all 

Vortechs units will cast iron type simply placed on a recessed frame (lockable) to prevent the grate being easily 

knocked open by passing traffic. A GATIC type lifter (long handle only) and socket set with 1/2in driver will be 

required to unlock and open the cover. 

The following steps indicate a safe and efficient method to clean the Vortechs using an Inductor: 

1. Ensure all PPE is worn. 

2. Locate locking nut and remove with appropriate sized 1/2in driver and socket. 

3. Place GATIC lifter in recess and lever cover open.  

4. Slide cover across frame and onto surrounding ground/pavement. Never attempt to lift the cover. 

5. Repeat steps 4 & 2 when inspection/maintenance is complete 
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3.3 Cleaning Methods 

One of the following methods of maintenance should be used for the servicing of the Vortechs system: 

• Major Maintenance (Cleaning using Inductor Truck). 

• Minor Maintenance (Using grapple or net to remove floatables). 

• Inspection 

3.3.1 Major/Emergency Maintenance (Cleaning using Inductor Truck) 

The following steps indicate a safe and efficient method to clean the Vortechs using an Inductor truck. Please 

complete in conjunction with the form in Appendix A & B as part of this procedure. 

 

1. Open gully pit. (See Section 3.2) 

2. Place the inductor hose from the suction truck over the material collected in the sump and switch 

on the inductor. 

3. Using the inductor hose suck all of the sediment, organic leaf material, litter etc, collected in the 

sump 

4. If material has built up around the overflows, use the inductor hose to clear the accumulated 

material. 

5. Check the Vortechs unit. (See Section 3.4) 

6. Remove the Suction hose. 

7. Spray the inside of the Vortechs system with a high pressure water blaster to remove any 

accumulated grit. Do not use any chemicals. 

8. Replace gully pit cover. 

 

 

Plate 1 Cleaning a Vortechs using the inductor method 
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3.3.2 Minor Maintenance 

The following steps indicate a safe and efficient method to clean the Vortechs manually by hand. Please 

complete in conjunction with the form in Appendix A & B as part of this procedure. 

1. Open cover. (See Section 3.2) 

2. Visually inspect the floating debris from surface and performance composition assessment of 

material. 

3. Measure depth floating debris & record. 

4. Measure depth to sediment pile & record. 

5. Remove the accumulated floating debris by a net or grapple from the surface of the pit. 

6. Complete paperwork. 

7. Reinstate pit lids (See Section 3.2). 

 

3.4       Unit Inspection 

Pollutant deposition and transport may vary from year to year and quarterly inspections will help insure the 

system is cleaned out at the appropriate time. Inspections should be performed every 3 month or after major 

storm events. It is very useful to keep a record of each inspection. A Monitoring & Maintenance form 

(Attached in Appendix B) for doing so is provided. 

 

The Vortechs should be cleaned when the sediment depth has accumulated to a depth of three feet in the 

treatment sump. Take two measurements with a stadia rod or similar measuring device; one measurement 

from the manhole opening to the top of the sediment pile and the other from the manhole opening to the 

water surface. If the distance measured is less than the distance given in the following table, the Vortechs 

should be maintained to ensure effective treatment. 

 

Vortechs Model 

Design Treatment 

Capacity 

Sediment 

Storage  

cfs (l/s) yd
3
 (m

3
) 

1000 0 - 1.6 (0 - 45) 0.7 (0.54) 

2000 1.6 - 2.8 (45-80) 1.2 (0.91) 

3000 2.8 - 4.5 (80-125) 1.8 (1.38) 

4000 4.5 - 6.0 (125-175) 2.4 (1.84) 

5000 6.0 - 8.5 (175-240) 3.2 (2.45) 

7000 8.5 - 11.0 (240-315) 4.0 (3.06) 

9000 11.0 - 14.0 (315-400) 4.8 (3.67) 

11000 14.0 - 17.5 (400-495) 5.6 (4.28) 

16000 17.5 - 25.0 (495-710) 7.1 (5.43) 

Table 1. Vortechs  Maintenance Indicators 
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3.5       Disposal of Material 

All Vortechs wastes from the site are to be taken off site and disposed of at a transfer station or similar 

approved disposal site/facility. No waste material shall be dewatered on-site in case of accidental spills. 

Dewatering must only be performed at the waste facility. Stormwater Sediments can contain Lead, Copper, 

Zinc, Mercury, hydrocarbons and PCBs, which are harmful to both humans and the receiving environment. 

Appropriate sampling and laboratory analysis may be required to classify the material as suitable for reuse, or 

disposal under appropriate local guidelines. 

 

4 EMERGENCY PROCEDURES 

4.1 Spill Procedures 

In the event of a spill discharging into any gully pit all sediment is to be extracted and removed from site.  

Normal operation procedures apply to additional cleaning as a result of spills. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



©2012 Stormwater360  |  Vortechs - Operations and Maintenance Guide 

 

10 

Appendix A 
 
 
 
Service Receipt Example 
 
Vortechs Service Receipt 
  
Site:      Job Number: 
Contractor:     Receipt Number: 
Location:     Week Serviced: 
Year: 
 
Service Frequency: 
Vortechs s on Site: 
 
Vortechs s Cleaned: 
Bags Checked:     If Damaged, Action: 
Overflows Checked   If Blocked, Cleaned: 
Tonnage: 
 

Comments 
 

 
This service has been performed in accordance with Vortechs Operations Management Plan (EMP) for above 
site.  Please file this receipt with EMP and keep on site for compliance inspections. 
 
 
 
 
Signature: 
 
 
Position: 
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Appendix B 

Monitoring & Maintenance Form (log) Example 

 

 

Vortechs Maintenance & Performance Monitoring Log 

 

Location: ___________________________________________________________________________ 
___________________________________________________________________________________ 
Device Model: _______________________________________________________________________ 
Owner of Site: _______________________________________________________________________ 
Person Responsible for    
Maintenance and Contract #:___________________________________________________________ 
____________________________________________________________________________________ 

 

1 The water depth to sediment is determined by taking two measurements with a stadia rod: one 
measurement from the manhole opening to the top of the sediment pile and the other from the 
manhole opening to the water surface. When the difference between the two measurements is less 
than the value from the table below, maintenance should be performed.  
 

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer 
accumulates to an appreciable thickness. In the event of a spill, the system should be cleaned 
immediately. For composition purposes estimate the percentage organics & litter e.g. 60% Litter, 40% 
Organics. 
 

3. Maintenance Activities Performed are; 
A) Inspection 
B) Minor – Deploying oil absorbents and/or removal floatables by grapple or net. 
C) Major – Evacuation of entire chamber including grit and floatables 

 
4. To estimate the volume the sediment in the chamber, = 2.05m subtract (1) Water Surface to Sediment 

Distance multiply by 1.14 (m3). 
 

5. To estimate the volume of floatables in the chamber, = (2) Floatable Layer Thickness multiply by 1.14 
(m3). 

 
6. Obtain the wet mass of the tipped pollutants by weighing the debris at the tip facility or by scales 

(Minor Maintenance). 
 

Date 

Water 
Surface to 
Sediment 
Distance

1
 

Floatable 
Layer 

Thickness 
2 

and 
Composition 

Maintenance 
Performed 

3
 
Maintenance 

Personnel 

Estimated 
Volume of 
Sediment 

4
 

Estimated 
Volume of 
Floatables 

Wet Mass 
Removed 

6
 

Comments 

         

         

         

         

         

         























































  

 

 

 

APPENDIX E  

 

 

Proposed Drainage 

Scheme 
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PHASE 1 - EROSION AND SEDIMENT CONTROL DETAILS
ST MARYS FREIGHT HUB

N.Kelly  

S.West  

A        

MI
N.
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mm 20000mm MAX.

60
0m

m 
MI

N.
50

0 -
 60

0m
m

1. CONSTRUCT SEDIMENT FENCES AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE CONTOURS
OF THE SITE, BUT WITH SMALL RETURNS AS SHOWN IN THE DRAWING TO LIMIT THE CATCHMENT
AREA OF ANY ONE SECTION. THE CATCHMENT AREA SHOULD BE SMALL ENOUGH TO LIMIT WATER
FLOW IF CONCENTRATED AT ONE POINT TO 50 LITRES PER SECOND IN THE DESIGN STORM
EVENT, USUALLY THE 10-YEAR EVENT.

2. CUT A 150mm DEEP TRENCH ALONG THE UPSLOPE LINE OF THE FENCE FOR THE BOTTOM OF THE
FABRIC TO BE ENTRENCHED.

3. DRIVE 1.5m LONG STAR PICKETS INTO GROUND AT 2.5m INTERVALS (MAX.) AT THE DOWNSLOPE
EDGE OF THE TRENCH. ENSURE ANY STAR PICKETS ARE FITTED WITH SAFETY CAPS.

4. FIX SELF-SUPPORTING GEOTEXTILE TO THE UPSLOPE SIDE OF THE POSTS ENSURING IT GOES TO
THE BASE OF THE TRENCH. FIX THE GEOTEXTILE WITH WIRE TIES OR AS RECOMMENDED BY THE
MANUFACTURER. ONLY USE GEOTEXTILE SPECIFICALLY PRODUCED FOR SEDIMENT FENCING.
THE USE OF SHADE CLOTH FOR THIS PURPOSE IS NOT SATISFACTORY.

5. JOIN SECTIONS OF FABRIC AT A SUPPORT POST WITH A 150mm OVERLAP.

6. BACKFILL THE TRENCH OVER THE BASE OF THE FABRIC AND COMPACT IT THOROUGHLY OVER
THE GEOTEXTILE.

SEDIMENT FENCE CONSTRUCTION NOTES:

SEDIMENT FENCE
SCALE N.T.S

UNDISTURBED AREAS

DISTURBED AREA
DIRECTION
OF FLOW

1.5m STAR PICKETS
AT MAX. 2.5m CENTRES

SELF-SUPPORTING
GEOTEXTILE

DIRECTION OF FLOW

ON SOIL, 150mm x 100mm
TRENCH WITH COMPACTED
BACKFILL AND ON ROCK, SET
INTO SURFACE CONCRETE

FLOW

SECTION DETAIL

PLAN

STAR PICKETS AT MAX.
2500mm SPACING (TYP.)

1.5m STAR PICKETS AT
MAX. 2.5m CENTRES

1. INSTALL FILTERS TO KERB INLETS ONLY AT SAG POINTS.

2. FABRICATE A SLEEVE MADE FROM GEOTEXTILE OR WIRE MESH LONGER THAN THE LENGTH OF THE
INLET PIT AND FILL IT WITH 25mm TO 50mm GRAVEL.

3. FORM AN ELLIPTICAL CROSS-SECTION ABOUT 150mm HIGH x 400mm WIDE.

4. PLACE THE FILTER AT THE OPENING LEAVING AT LEAST A 100mm SPACE BETWEEN IT AND THE
KERB INLET. MAINTAIN THE OPENING WITH SPACER BLOCKS.

5. FORM A SEAL WITH THE KERB TO PREVENT SEDIMENT BYPASSING THE FILTER.

6. SANDBAGS FILLED WITH GRAVEL CAN SUBSTITUTE FOR THE MESH OR GEOTEXTILE PROVIDING
THEY ARE PLACED SO THAT THEY CAN FIRMLY ABUT EACH OTHER AND SEDIMENT-LADEN WATERS
CANNOT PASS  BETWEEN.

RUNOFF WATER
WITH SEDIMENT

MESH & GRAVEL INLET FILTER

MESH & GRAVEL INLET FILTER CONSTRUCTION NOTES:

SCALE N.T.S

TIMBER SPACER TO SUIT KERB-SIDE INLET

GRAVEL-FILLED WIRE MESH
OR GEOTEXTILE "SAUSAGE"

OVERFLOW

FILTERED WATER

SEDIMENT

GRAVEL-FILLED WIRE MESH
OR GEOTEXTILE "SAUSAGE"

TIMBER SPACER TO SUIT

FL
OW

1000mm MAX.

RUNOFF WATER
WITH SEDIMENT

FILTERED
WATER

1. FABRICATE A SEDIMENT BARRIER MADE FROM GEOTEXTILE OR STRAW BALES.

2. PICKET SPACING TO BE A MAXIMUM 1.0m CENTRES.

3. IN WATERWAYS, ARTIFICIAL SAG POINTS CAN BE CREATED WITH SANDBAGS OR EARTH BANKS AS
SHOWN IN THE DRAWING.

4. DO NOT COVER THE INLET WITH GEOTEXTILES UNLESS THE DESIGN IS ADEQUATE TO ALLOW FOR
ALL WATERS TO BYPASS IT.

FOR DROP INLETS AT NON-SAG POINTS,
SANDBAGS, EARTH BANK OR EXCAVATION
USED TO CREATE ARTIFICIAL SAG POINT

GEOTEXTILE INLET FILTER CONSTRUCTION NOTES:

GEOTEXTILE INLET FILTER
SCALE N.T.S

STAR PICKETS

DROP INLET
WITH GRATE

WIRE OR STEEL MESH (14
GAUGE x 150mm OPENINGS)
WHERE GEOTEXTILE IS NOT
SELF-SUPPORTING

WOVEN GEOTEXTILE

SANDBAGS

WATERWAY

EXCAVATION

EARTH BANK

STAR PICKET FITTED
WITH SAFETY CAP

WOVEN GEOTEXTILE

GEOTEXTILE EMBEDDED
150mm INTO GROUND

1. STRIP THE TOPSOIL, LEVEL THE SITE AND COMPACT THE SUBGRADE.

2. COVER THE AREA WITH NEEDLE-PUNCHED GEOTEXTILE

3. CONSTRUCT A 200mm THICK PAD OVER THE GEOTEXTILE USING ROAD BASE OR 30mm AGGREGATE.

4. ENSURE THE STRUCTURE IS AT LEAST 15 METRES LONG OR TO BUILDING ALIGNMENT AND AT
LEAST 3 METRES WIDE.

5. WHERE A SEDIMENT FENCE JOINS ONTO THE STABILISED ACCESS, CONSTRUCT A HUMP IN THE
STABILISED ACCESS TO DIVERT WATER TO THE SEDIMENT FENCE.

STABILISED SITE ACCESS

STABILISED SITE ACCESS CONSTRUCTION NOTES:

300mm MIN.

GEOTEXTILE MAY BE A WOVEN OR NEEDLE-PUNCHED
PRODUCT WITH A MINIMUM CBR BURST STRENGTH
(AS3706.4-90) OF 2500 N.

RUNOFF DIRECTED TO
SEDIMENT TRAP/FENCE

SCALE N.T.S

DGB20 ROAD BASE OR
30mm AGGREGATE

CONSTRUCTION SITE

MIN. WIDTH

3 METRES

MIN. LENGTH 15 METRES
200mm MIN.

EXISTING ROADWAY

PROPERTY BOUNDARY

GEOTEXTILE FABRIC DESIGNED TO PREVENT
INTERMIXING OF SUBGRADE AND BASE

MATERIALS AND TO MAINTAIN GOOD
PROPERTIES OF THE SUBBASE LAYERS.

1. REMOVE ALL VEGETATION AND TOPSOIL FROM UNDER THE DAM WALL AND FROM WITHIN THE
STORAGE AREA.

2. CONSTRUCT A CUT-OFF TRENCH 500mm DEEP AND 1,200mm WIDE ALONG THE CENTRELINE OF THE
EMBANKMENT EXTENDING TO A POINT ON THE GULLY WALL LEVL WITH THE RISER CREST.

3. MAINTAIN THE TRENCH FREE OF WATER AND RECOMPACT THE MATERIALS WITH EQUIPMENT AS
SPECIFIED IN THE SWMP TO 95% STANDARD PROCTOR DENSITY.

4. SELECT FILL FOLLOWING THE SWMP THAT IS FREE OF ROOTS, WOOD, ROCK, LARGE STONE OR
FOREIGN MATERIAL.

5. PREPARE THE SIRE UNDER THE EMBANKMENT BY RIPPING TO AT LEAST 100mm TO HELP BOND
COMPACTED FILL TO THE EXISTING SUBSTRATE.

6. SPREAD THE FILL IN 100mm TO 150mm LAYERS AND COMPACT IT AT OPTIMUM MOISTURE CONTENT
FOLLOWING THE SWMP.

7. CONSTRUCT THE EMERGENCY SPILLWAY.

8. REHABILITATE THE STRUCTURE FOLLOWING THE SWMP.

EARTH BASIN - WET

EARTH BASIN WET CONSTRUCTION NOTES:

30
0m

m 
mi

n.

* LENGTH

* W
ID

TH

LENGTH / WIDTH
RATIO 3:1 min.

*

*

*

*

*

SCALE N.T.S

SEDIMENT STORAGE ZONE EMERGENCY SPILLWAY

INFLOW

EARTH EMBANKMENT

PLAN VIEW
SCALE N.T.S.

SEDIMENT STORAGE ZONE

SEDIMENT SETTING ZONE

INFLOW

600mm MIN.

2
1

CREST OF EMERGENCY SPILLWAY
3

1

750mm min.

WATER DEPTH 1500mm MIN. CUT-OFF TRENCH 600mm MIN.
DEPTH BACKFILLED WITH
IMPERMEABLE CLAY AND COMPACTEDCROSS-SECTION

SCALE N.T.S.
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N̂:_I:9RÎNVHIQPRR9V:

Z����?�����

�0��5���	
��1�������
�����	��/�	���/��������	��	1�1
�����;�B��b��	�/�0����������
�������������	������	��?��1���
���
�23��1�����65������	������
���
���������5������������
���

�4��������
5����	����?�������=��
���
��	����������1	�c�����?����������/�0�����������	�C��
1�����
��
��23��1�����6;



���������	�
�������
�������� ���
��	��������������� ������

�� !"#$%$&$'()*+"�( $,*#$-./"�) �� !"#$0$&$12#$+-$2,".3$/.4#2$.2$.$-./"�)5
2#6�7#(,$2#8.".,+"

�� !"#$9:$&$;+�(�( $-./"�)$<=8,�+($9> �� !"#$99$&$=?#"4.88�( $-./"�)$<=8,�+($@>

A*+,+$0$&$B#6�7#(,$-#()#$84.)#6$.4+( $,*#
)+(,+!"

A*+,+$9:$&$12#$+-$-#()#$C"#,!"(2D

A*+,+$99$&$A4.)#7#(,$+-$-#()#$+--$,*#
)+(,+!"$3�,*$"# !4."$-#()#$C"#,!"(2D

A*+,+$9@$&$'4,#"(.,�?#$6#2� ($+-$.$-#()#
C"#,!"(D



���������	�
�������
�������� ���
��	��������������� ������

�� ! "#$"%"&'()*�+),"!�("-./'+* �� ! "#0"%"1).22' 2'+.!("+)3!.44.!+ )

�� ! "#5"%"6 !! 7" -"-./'+*"/8'+(9"8)9('
.,,'(,.!(

�� ! "#:"%"1).22' 2'+.!("83(" -"3.)9"! 
/8';"!�("-./'+*

�� ! "#<"%"=!'.>"/.4(3"24.*(9"82?34 2(" -
-()*("! "3(2.'.!("3(9+7()!".)9"-./'+*

�� ! "#@"%"1).22' 2'+.!("+)3!.44.!+ )" -"!�(
2 3!3"82?34 2(" -"!�("-./'+*

�� ! "#A"%"1).22' 2'+.!("B8)*!+ ) �� ! "CD"%"E.23"+)"-()*(".'(") !".44 >(9



���������	�
�������
�������� ���
��	��������������� ������

�� ! "#$"%"&'(!)**)!+ '",+!� -!".)/0+'1
,2+3452(�

�� ! "##"%"&'(!)**)!+ '",+!�"! 6",+32
(-66 3!

�� ! "#7"%"&'(!)**)!+ '",+!�",2+3"52(� �� ! "#8"%"&'(!)**)!+ '"-(+'1"92'/2"(-66 3!

�� ! "#:"%"&'(!)**)!+ '",+!�"()92!;"92'/+'1
-(2<")("(-66 3!

�� ! "#="%">"(2<+52'!"92'/2".3)/2<"9 3
6 ((+.*2"�+1�"9* ,(

�� ! "#?"%"@A)56*2" 9"!)/0+'1 �� ! "#B"%"C)92!;"/)6" '")"(!22*"(!)02



���������	�
�������
�������� ���
��	��������������� �������

��� �!"#!$!%&�'!()*+,-)�.!/0!1+.2+ ��� �!34!$!5�!+.(!,+ 6,.

��� �!37!$!89:9;+!/0!-�)1 ).;!1)&& ��� �!3"!$!%+.2+!<&92+(! ��!2&�-+! �!1)&&

��� �!33!$!=*)(+.2+!�1!�0(,96&)2!'9-�>�6 
6.(+,!1+.2+!296-+(!/0!<��,! ,+.2�).;

��� �!3?!$!@+():+. !.� !,+:�*+(!91 +,
- �,:

��� �!3A!$!%&�'!9&&�'+(! �!/0<9--! �+
1+.2+

��� �!3B!$!@<)&&> �,�6;�!'+),-!:6- !.� 
()-2�9,;+!�. �!6.- 9/&+!&9.(



���������	�
�������
�������� ���
��	��������������� �������

��� !"# $% "&'(()*+,$-.+ /#',"

0����������������1�
���������2���3���
���	�4���	
��������	�������5�	���������2��������2���
���

2����	�����2���������
��5������2����5���2��6

7�����82�����3�����90:��5�����
���������2���3��������	�
��	�����	���	�������
��	�5��3�����6�7��
3����5��3��82����	�5����������	�2����
���������2���3�����
����;�����4���3��
�<82����	��1��
�3���
�
���42�������	�7�4���=6

>��?���6=�0�@�AB� 9<8	��:

3����C > ? D�
��	�5��3������92
2������6E�����
��������	���������FG�������
������:��H�AB
I

0 ? 0����3������H�I

@ ? @����2���������?���������5�2�
������3�������;����4�;��3�������
���H�I

JKLMNOPOOQOORMSTOUKVNWOXKWWYZ[OS\NUOKOWXYMM]V̂US_[̂OTNYUÒabcWd
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Non-Conformance 

Report Template 
 



Erosion and Sediment Control Non-Conformance Report 

IECA (Australasia) November 2008 Page 1 

NON-CONFORMANCE REPORT 

 

Job Name: Job No: 

Date: Client: 

 

Details of non-conformance: 

 

 

 

 

 

Details of specification/procedure not conforming to: 

 

 

 

 

Non-conformance raised by: 

 

 

Date: 

 

Short-term preventative action: 

 

 

 

Estimated cost of rework/re-training/waste: 

 

Long-term preventative action: 

 

 

 

 

Accepted/rejected by the Client: 

Signed: 

 

Date: 

Non-conformance resolved: 

Signed: 

 

Date: 

 


