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1. INTRODUCTION 

1.1 BACKGROUND 

Hydro-Environmental Services (HES) were requested by MKO to respond to a further 

information request issued by Sligo Co. Co. on 18th September 2020 for the proposed Croagh 

Wind Farm, Co. Leitrim/Co. Sligo (Sligo Planning Ref: P20/373). 

 

This report responds to Items as summarised in Table A below of the FI on queries relating to 

the geological, hydrological and hydrogeological environments. 

1.2 STATEMENT OF QUALIFICATIONS 

Hydro-Environmental Services (HES) has extensive wind farm drainage and hydrogeological 

experience relevant to this project. Wind farm environmental impact assessment in respect of 

geology, hydrology and hydrogeology is a core business area for HES presently and also over 

the past 10 years. Wind farm drainage design/management requires experience both as a 

civil/drainage engineer, a hydrologist and as a hydrogeological specialist. HES have these 

combined experiences and expertise. HES have worked on over 120 wind farm projects in 

Ireland and Northern Ireland. Many of these required assessments of existing drainage features 

and streams and water quality data. HES work at all stages of wind farm developments 

including feasibility stage, layout design & preliminary drainage design/planning stage, and 

also at construction management stage. 

 

HES’s experience also covers the key area of water quality and drainage controls and 

mitigation during the construction phase of wind farm developments. HES work at 

EIAR/planning stage to assist with development of the optimal site layout which involves 

development of hydrological constraints maps and interaction with geotechnical and 

ecological specialists and with site designers. HES also provide a follow-on consultancy service 

(if planning is granted and the development proceeds to construction) of detailed drainage 

design and construction management for drainage during wind farm 

development/construction stage. This practical on-site experience is invaluable as it has led to 

development of improved preliminary and detailed drainage layouts and also many 

improvements/optimisations to standard peatland drainage mitigation measures. 

 

HES specialises in wetland and peatland eco-hydrology. We also complete flood risk 

assessments for all types of developments across the country. 

 

This RFI response report was prepared by Michael Gill, David Broderick and Adam Keegan. 

 

Michael Gill P. Geo. (BA, BAI, Dip Geol., MSc, MIEI) is an Environmental Engineer and 

Hydrogeologist with over 18 years’ environmental consultancy experience in Ireland. Michael 

has completed numerous hydrological and hydrogeological impact assessments of wind 

farms and renewable projects in Ireland. He has substantial experience in surface water 

drainage design and SUDs design and surface water/groundwater interactions. For example, 

Michael has worked on the EIARs for Oweninny WF, Cloncreen WF, Derrinlough WF and Yellow 

River WF, and over 120 other wind farm-related projects. 

 

David Broderick (BSc, H. Dip Env Eng, MSc) is a hydrogeologist with over 14 years’ experience 

in both the public and private sectors. Having spent two years working in the Geological Survey 

of Ireland working mainly on groundwater and source protection studies David moved into the 

private sector. David has a strong background in groundwater resource assessment and 

hydrogeological/hydrological investigations in relation to developments such as quarries and 

wind farms. David has worked on the EIARs for Oweninny WF, Glenmore WF, Yellow River WF, 

and over 80 other wind farm-related projects. 
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Adam Keegan (B.Sc., M.Sc.) is a hydrogeologist with two years of experience in the 

environmental sector in Ireland.  Adam has been involved in Environmental Impact Assessment 

Reports (EIARs) for numerous projects including wind farms, grid connections, quarries and 

small housing developments. Adam holds an MSc in Hydrogeology and Water Resource 

Management. Adam has worked on several wind farm EIAR projects, including Croagh WF, 

Lyrenacarriga WF (SID), Cleanrath WF, Carrownagowan WF (SID), and Fossy WF. 

1.3 SUMMARY OF KEY MATTERS RAISED 

HES have reviewed the Sligo Co. Co. RFI letter, along with the submissions made by Inland 

Fisheries Ireland (IFI) and the Environmental Health Service. The key issues raised in the RFI and 

submissions regarding drainage management, surface water and ground water quality are 

summarised in Table 1-1. 

 

Table 1-1: Summary of FI request 

Key Matters Raised Item Ref 

Hydrological Impacts on Carrane Hill Bog NHA 3 

The potential water quality impacts of proposed peat repositories with 

regard deterioration of the WFD status in downstream watercourses 

5(c) 

 

Request for a detailed drainage map showing the orientation of forestry 

drains and watercourses, with the drain density and outlet points. Land-

use alterations and climate change rainfall projections should be 

considered with regard drainage and peat stability 

5(d) 

Item 8 - Road Construction and Earthworks  

(It is the considered view of the Planning Authority that the proposal in the 

EIAR to prepare a site drainage plan, before construction commences, to 

be inadequate. Confirmation of upgrades of roads length.) 

 

The concern that upgrading of existing roads and new roads will create 

preferential surface water flows to downstream surface water courses 

8(b) 

Changes in catchment hydrology and watercourse flows with respect the 

proposed wind farm drainage and increased hardstand area  

8(c) + 8(d) 

 

Item 91 - Drainage 

 

Submit details of detailed drainage plans including locations of stilling or 

settling ponds, and define the standard of treatment proposed. 

9(a) 

Provide details for management of runoff from proposed and existing 

roads to prevent pollution. 

9(b) 

Concern over creation of erosion points and use of level spreaders.  9(c) 

Provide details for management of water from borrow pits and repository 

areas. 

9(d) 

Concern over the proposed use and effectiveness of straw bales. 9(e) 

  

 
1 It should be noted that in the Request for Further Information, the FI Items have been grouped based on their overarching theme or 

topic, however, there seems to be a discrepancy in the numbering as there are two references to RFI Item No. 8 (Road Construction & 

Earthworks and Drainage). In the interest of clarity, for the purposes of this response document, the numbering of the RFI Items has 

been amended so that Road Construction & Earthworks remains as Item No. 8 and Drainage now becomes Item No. 9. 
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1.4 SCOPE OF WORKS 

1.4.1 IFI Consultation 

The Project Team had a conference call with IFI on 11th December 2020. 

1.4.2 Updated Drainage Plans 

Our updated drainage plans are the key component of this response and therefore in order 

to avoid repetition in the responses below we have provided our methodology on how the 

drainage plans were updated. This is outlined as follows: 

 

• We used available Lidar data to map in more detail the existing forestry drainage at 

the site and how the proposed infrastructure interacts with this existing drainage. Using 

these Lidar data we have mapped potential runoff pathways that are >150m2 in 

length. The outcome of this mapping is shown on Figure 1-1 and this has been 

incorporated into the updated drainage plans; 

• We have used the Lidar data and available aerial photography to digitise existing 

forestry drainage and field drains within the development area (also refer to  

Figure 1-1); 

• We have divided the proposed development footprint up into drainage catchments 

(based on topography, outfall locations, catchment size, refer to Figure 1-2) and we 

have calculated stormwater runoff rates based on the 10-year return period rainfall 

event. These flows are used to design settlement ponds for each drainage catchment; 

• We have designed the settlement pond(s) required for each development footprint 

catchment, and identified a location for each pond; 

• We have re-routed cut-off (interceptors drains) to account for existing forestry drains 

(an example of this is provided as Figure 1-3); 

• The settlement ponds are designed for 11hr and 24hr retention times (for 10 year flows) 

used to settle out medium silt (0.006mm) and fine silt (0.004mm) respectively (EPA, 

2006)3; and, 

• On the updated drainage plans we have indicated the proposed locations of 

temporary drainage measures that will be installed prior to wind farm construction 

commencing. 

The updated drainage plans are attached as Appendix I and the supporting design 

calculations with regard settlement pond sizing are attached as Appendix II. 

 

To summarise the proposed wind farm drainage proposals we have also included process flow 

diagrams showing each element of system and these diagrams are attached in Appendix III. 

What the diagrams show is that surface water quality protection is not reliant on just one 

element of the system. They are not stand alone but occur as part of a treatment train of 

systems (i.e., check dams, silt traps, settlement ponds etc) that will be applied in series to 

ensure protection of downstream watercourses. 

 

 
2 We tested several pathway lengths (25m to 250m) and 150m produced the optimal results.   
3 Environmental Management Guidelines - Environmental Management in the Extractive Industry (Non-Scheduled Minerals)  

(EPA, 2006). 
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Figure 1-1: Lidar analysis of site topography showing drainage pathways and forestry drains 

 
(Please note that the detail (drainage pathways and forestry drains) illustrated on this diagram is for illustrative purposes only to 

demonstrate the methods for creating those drainage datasets. The output of this analysis is used in the updated drainage plans. It is 

not possible to show every detail at this scale, but the image illustrates how the datasets were created). 
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Figure 1-2: Development footprint drainage sub-catchments 
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Figure 1-3: Example from Drawing 0511-23A showing integration of development drainage 

with existing forestry drainage 
 

(Please note that this diagram is for illustrative purposes only to demonstrate how wind farm drainage proposals integrate with existing 

forestry drainage. Please refer to the referenced drawing for the detailed drainage plan at this location. Also note that this part of the 

application site is located in County Leitrim, but again it is only being shown here for illustrative purposes). 
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2. RFI ITEM RESPONSE 

In this section we present the original RFI Item text in italics, and thereafter provide our written 

responses which will be supported by figures/drawings and appendices, as required. 

2.1 ITEM 3 

“Having regard to the topography within the proposed development site varies from 70-

330 m Ordnance Datum (OD) and slopes in both a northerly and south westerly direction, 

there are concerns regarding the assessment of Carrane Hill Bog NHA (site no. 002415). 

Page 6-19 of the EIAR states that “No direct or indirect hydrological connectivity has 

been identified between the proposed development site and the NHA. No pathway for 

indirect effects on the terrestrial habitats for which the NHA has been designated exists. 

This NHA is therefore not within the Likely Zone of Impact.” It is noted that the proposed 

development site is approximately 280 metres from Carrane Hill Bog NHA and adjoins the 

forest plantation. You are requested to clarify the rationale of this assessment given the 

connected underlying peat substrate within the development site and the NHA”. 

2.1.1  Item 3 Response 

Potential hydrological/hydrogeological impacts on Carrane Hill Bog NHA were assessed in 

Chapter 9, Section 9.5.3.9 of the EIAR: 

“As both NHAs [we refer to Corry Mountain Bog NHA in the assessment also] are 

topographically higher (in elevation) than the proposed development area, there 

is no groundwater flow or surface water drainage towards these designated sites. 

Also, Carrane Hill Bog NHA is separated from the proposed development by the 

upper reaches of the Arigna River which acts as a hydrological boundary between 

the NHA and the proposed development”. 

 

To reiterate our assessment for clarity, Carrane Hill Bog NHA covers the top of Carrane Hill which 

is located immediately to the southwest of the proposed development site (~280m). Carrane 

Hill Bog NHA is located upslope of the southwestern boundary of the proposed development 

site (elevation difference is between 10m and 190m). At its closest point the NHA is located 

~280m from the proposed development EIAR boundary. The NHA is ~580m from the closest 

proposed infrastructure which is turbine T10. 

 

The local surface water and groundwater drainage gradient (i.e., flow direction) between the 

proposed development site and Carrane Hill Bog NHA is from the NHA down towards the 

proposed site where groundwater and surface water discharges into the intermediate Arigna 

River. 

 

Please refer to Appendix IV (end of report text) attached for a hydrological/hydrogeological 

cross-sections of the NHA and the proposed development site. (We included Cross-Sections 1, 

2, and 3 in the EIAR at Appendix 9-2, and we have included Cross-Sections 4 and 5 here to 

address the specific issue raised regarding Carrane Hill Bog NHA). 

 

Our assessment in respect of Carrane Hill Bog NHA is summarised as follows: 

• There is peat substrate at Carrane Hill Bog NHA, and this strata drapes across the 

mountain and down into the valley of the Arigna River. 

• The valley of the Arigna River is located between the proposed development site and 

Carrane Hill Bog NHA. 

• There is no groundwater or surface water drainage from the proposed development 

site towards Carrane Hill Bog NHA. The parts of Carrane Hill Bog NHA closest to the 

proposed development site drains down towards the Arigna River. 
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• There is a large setback distance of the proposed infrastructure from Carrane Hill Bog 

NHA (~580m) and with the low permeability nature of the intermediate peat and 

underlying mineral subsoils (clays and silts), there is no potential for any proposed 

excavation works within the proposed development site to impact on groundwater 

levels (i.e., drawdown) within the peat deposits at the NHA.  

• Simply put, the intermediate slopes (valley) and the separation distances are too large 

for any hydrogeological impact to occur.  

 

Based on the above rationale, and as outlined in the EIAR the proposed development has no 

potential to have direct or indirect impacts on the hydrology/hydrogeology of Carrane Hill 

Bog NHA. 

2.2 ITEM 5(C): 

“There are concerns with regard to the location of the peat repositories which may 

have the potential to impact on water quality. The Killanummery 010 sub 

catchment is considered “at risk” under the WFD status and there are concerns 

that the potential effects of surface water deterioration may cause further 

deterioration in this sub catchment. You are therefore requested to submit proposal 

to address this issue.”. 

2.2.1 Item 5(c) Response 

The Killanummery 010 subcatchment, under the WFD Sligo Bay Catchment Assessment  

2010-2015 (2013-2018 report is not currently available) is considered to be “At Risk” with the 

pressures on the sub-catchment listed as hydromorphology and forestry. With the latter we 

assume suspended sediments and nutrients are the likely issue. 

 

The proposed peat repository area within the development site is located on the north of the 

wind farm site, approximately 60m south of a headwater stream of the Killanummery 010. 

 

The proposed peat repository is located outside the 50m watercourse buffer zone. This is the 

first key measure with regard surface water quality protection. 

 

Proposed surface water quality protection measures regarding the peat repositories are 

outlined in Chapter 9, Section 9.5.3.2 of the submitted EIAR and these are as follows: 

 

• A perimeter berm will be constructed to enclose the proposed peat repository area. 

• The perimeter berm will be made of engineering fill and is designed to be stable in the 

short and long-term design scenarios. The design accounts for the full weight of the 

enclosed peat. Peat has a similar unit weight as water, and the design scenario 

assumes the peat repository is full. 

• During the initial emplacement of peat and subsoil at the repository area(s), silt fences, 

straw bales and biodegradable matting will be used to control surface water runoff 

from the enclosure. 

• The peat repository is an enclosed area. Its drainage can be easily managed. 

• Drainage from the peat repository will be pumped to settlement ponds as required or 

will overflow through controlled overflow pipes. 

• Discharge or pumping will be intermittent and will depend on preceding rainfall 

amounts. 

• Once the peat repository has been seeded and vegetation is established the risk to 

downstream surface water is significantly reduced. 

 

Therefore, at each stage of the peat repository development the above mitigation measures 

will be deployed to ensure protection of downstream water quality. 
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As shown in the supporting drainage design calculations Appendix II, (please note that 

settlement pond SP-K3 (refer to Drawing 0511-23) relates to Peat Storage Area 2 in the 

Killanummery 010 subcatchment). At Peat Storage Area 2 all drainage is to the north, and the 

PSA is separated from the stream channel to the south and west by topographic highs. The 

PSA has been intentionally located so that it does not drain directly to the local watercourse, 

and it drains to the north. 

 

The repository areas and borrow pit settlement ponds have been designed to allow a 24hr 

retention time as per EPA guidance (2006) which is highest level of protection recommended 

by the EPA with regard to retention time. 

 

As explained above comprehensive surface water mitigation and controls are outlined in the 

EIAR and this response document in respect of PSA drainage management. These will ensure 

protection of all downstream receiving waters. The proposed mitigation measures will ensure 

that surface runoff from the developed areas of the site will be of a standard that will not 

significantly affect downstream water quality and will therefore have no potential to impact 

on the existing WFD status of downstream surface water bodies including the Kilanummery_010 

subcatchment. 

2.3 ITEM 5(D): 

“You shall submit a detailed drainage map showing the orientation of forestry 

drains and watercourses, with the drain density and outlet points. In addition to 

the drain density in the Coillte lands; other land-use alterations; Climate Change 

rainfall projections shall be included in this assessment. The geotechnical report 

submitted indicates the turbines are located down slope of headwater areas 

however these may still receive focused flows. This shall be incorporated into the 

Geology/ Geotechnical chapter, as the risk of failure that is linked to hydrology”. 

2.3.1 Item 5(d) Response 

The response below deals with the first part of this RFI Item (as underlined). The second part of 

this RFI Item is dealt with by Fehily Timoney in Appendix 2 of the Further Information (FI) 

Response document. 

 

An updated drainage map has been submitted as part of this request for further information 

(refer to Figure 1-1 above, and Appendix I). As explained in Section 1.4.2 above this mapping 

was completed using Lidar data which allows detailed mapping on the topographic contours 

of the site, thereby identifying all the linear drainage features at the site that are greater than 

150m in length. Based on this assessment the main forestry drains at the site are shown and the 

connectivity (i.e., pathways and outlet points) of these drains with the downstream EPA 

mapped streams/rivers are clearly illustrated. 

 

The site is exclusively forestry with regard to land use and a consequence of this is that the 

natural drainage regime at the site has been historically altered by the forestry landuse. The 

interaction of the existing forestry drainage regime with proposed wind farm drainage is a key 

component of the development design which has also been assessed from a geotechnical 

point of view by FT in the RFI. No other land use alterations are anticipated within the timeline 

of the proposed wind farm development. The entire site area is owned and controlled by 

Coillte. Outside of the wind farm footprint forestry will continue as planned. Therefore, outside 

of the wind farm development footprint the existing forestry drainage will not be altered further 

(other than by maintenance) within the life span (~30 years) of the proposed development. 

 

Proposed felling plans from Coillte are attached as Appendix V. It should be noted that other 

than felling for the construction of the wind farm, there is no intended forestry works during the 

construction phase of the wind farm.  
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Climate change projections for Ireland are provided by Regional Climate Models (RCM’s) 

downscaled from larger Global Climate Models (GCM’s). Projections for the period 2041-2060 

(mid-century) are available from Met Eireann. The data indicates a projected decrease in 

summer rainfall from 0 to 13% under the medium-low emission range scenario and an increase 

in the frequency of heavy precipitation events of ~20%. In total the projected reduction in 

rainfall near the Croagh WF site is ~4-6% under the medium-low emission scenario and ~2-4% 

under the high emissions scenario (refer to Figure 2-1). Local average long term rainfall data 

for Dromahair, ~4km from the site, is 1231mm/yr. Under the medium-low emissions scenario this 

may reduce to ~1157-1182 mm/yr, while under the high emissions scenario this figure may 

reduce to 1182- 1206 mm/yr. Refer to Figure 2-1 for Ireland rainfall projections. 

 

However, the Climate Change rainfall projections are typically for a mid-century (2050) 

timeline. The projected effects of climate change on rainfall are therefore modelled towards 

the end of the life cycle of the proposed development, as the turbines have a life span of ~30 

years. It is likely that the long-term effects of climate change on rainfall patterns will not be 

observed during the lifetime of the proposed wind farm. As outlined in Section 1.4.2 we have 

designed settlement ponds for a 1 in 10 year return flow. This approach is conservative given 

that the project will likely be built over a much shorter period (12-18 months), and therefore this 

in-built redundancy in the drainage design more than accounts for any potential short term 

climate change rainfall effects. 

 

 
Figure 2-1: Rainfall change projections for Ireland under Low-Medium (Left) and High (Right) 

Emissions Scenarios. 

2.4 ITEM 8(B): 

“The proposed upgrades represent a substantial change from c.3 m wide forestry 

tracks to 5 m wide roads, which in some cases could incorporate a pressure berm 

of 2-5m wide on either side of the road, resulting in 15 m width in the worst case 

scenario. This width of road would have a large surface area for run-off and 
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drainage and you are requested to submit an assessment of the likely impact on 
water quality”. 

2.4.1 Item 8(b) Response 

Approximately 60% of the wind farm roads already exist as forestry track and are proposed for 
upgrade. The upgrading of these roads, albeit presents a potential short-term insignificant effect 
to surface water quality during construction, will have a positive effect in the long-term with 
regard to improved attenuation measures and drainage controls that will be implemented. 
 
It should also be noted that even though the road distances and width appear significant, the 
combined total areas of ground covered by the development footprint only accrue to very 
small percentages of the overall sub-catchment sizes they drain into. 
 
For example, the proposed development footprint in the Arigina[Roscommon]_SC_010 sub-
catchment accounts for only 0.29% of the total sub-catchment area while within the 
Bonnett_SC_020 the proposed infrastructure only accounts for 0.08% of the total sub-catchment 
area. 
 
A water balance assessment with regard to potential increases in site runoff due to the proposed 
[full] development footprint was undertaken in Chapter 9, Section 9.5.4.1 of the EIAR: 
 

“The emplacement of the proposed permanent development footprint, as 
described in Chapter 4 of the EIAR, (assuming emplacement of impermeable 
materials as a worst-case scenario) could result in an average total site increase in 
surface water runoff of approximately 2,256 m3/month (73m3/day)” 
 
“This represents a potential increase of approximately 0.28% in the average 
daily/monthly volume of runoff from the site area in comparison to the baseline 
pre-development site runoff conditions. This is a very small increase in average 
runoff and results from the naturally high surface water runoff rates and the 
relatively small area of the site being developed, the proposed total permanent 
development footprint being approximately 35.2 ha, representing 5.4% of the total 
study area of approximately 670 ha”.  
 

Therefore, the water balance assessment demonstrates that even in the absence of drainage 
mitigation, the potential to alter the hydrology of the site is imperceptible (Chapter 9, Section 
9.5.4.1 of the EIAR). 
 
Nevertheless, details regarding proposed road drainage for new and existing roads (and for all 
elements of the proposed wind farm) was provided in the EIAR (Chapter 9, Sections 9.4.2 and 
9.5.3.2) and also in the drainage plan drawings (Appendix 4-5 of the EIAR) which have been 
updated as part of this response to FI (as outlined in Section 1.4.2 above, and attached at 
Appendix I). 
 
The proposed drainage philosophy was introduced in Chapter 9, Section 9.4.2 of the EIAR: 

“Runoff control and drainage management are key elements in terms of mitigation 
against impacts on surface water bodies. Two distinct methods will be employed 
to manage drainage water within the Proposed Development. The first method 
involves ‘keeping clean water clean’ by avoiding disturbance to natural drainage 
features, minimising any works in or around artificial drainage features, and 
diverting clean surface water flow around excavations, construction areas and 
temporary storage areas. 
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The second method involves collecting any drainage waters from works areas 

within the site that might carry silt or sediment, and nutrients, to route them towards 

stilling ponds prior to controlled diffuse release over vegetated surfaces. There will 

be no direct discharges to surface waters. During the construction phase all runoff 

from works areas (i.e. dirty water) will be attenuated and treated to a high quality 

prior to being released”. 

 

The second point above relates to proposed design measures that will prevent road surfaces 

and other hardstand areas acting as preferential flowpaths to downstream surface waters. All 

development site runoff will be collected, attenuated, treated and then released in a diffuse 

and regular manner that does not significantly change the natural drainage regime/hydrology 

of the site. 

 

A high-level overview of the proposed wind farm drainage was then provided in  

Chapter 9, Section 9.5.3.2 of the EIAR: 

 

• Interceptor drains will be installed up-gradient of works areas to collect surface runoff, in 

order to minimise the amount of runoff reaching working areas where suspended 

sediment could become entrained. It will then be directed to areas where it can be re-

distributed over the ground as overland flow.  

• Swales/collector drains will be used to intercept and collect runoff from works areas of 

the site, likely to have entrained suspended sediment, and channel it to stilling ponds for 

sediment settling.  

• Check dams will be installed at regular intervals along interceptor drains and swales in 

order to reduce flow velocities and therefore minimise erosion within the system during 

storm rainfall events.  

• Stilling ponds (settlement ponds) will buffer volumes of runoff discharging from the 

drainage system during periods of high rainfall, by retaining water until the storm 

hydrograph has receded, thus reducing the hydraulic loading to watercourses. Stilling 

ponds will be designed to retain the volume associated with a 1 in 10 year 6 hour return 

period. Stilling ponds are designed to reduce the flow velocity of discharge water. 

• Vegetation filters, that is areas of existing vegetation, accepting drainage water (treated 

runoff water) issuing from level spreaders as overland flow, will further polish treated 

runoff water from water channelled via the collector drains.  

• Silt fences will be placed down-gradient of the construction area. Silt fences are 

effective at removing heavy settleable solids. This will act to prevent entry to 

watercourses of sand and gravel sized sediment, released from excavation of mineral 

sub-soils of glacial and glacio-fluvial origin, and entrained in surface water runoff.  

• Inspection and maintenance of these drainage infrastructure during the construction 

phase is critical to their functioning to stated purpose. They will remain in place 

throughout the entire construction phase. 

 

The measures outlined above will ensure all surface water runoff from upgraded roads and new 

road surfaces (including hardstand and turbine base areas) will be captured and treated prior 

to discharge/release. Settlement ponds, checks dams and buffered outfalls will prevent roads 

acting as preferential flowpaths by providing attenuation and water quality treatment. 

 

Please refer to Appendix I which shows the updated drainage plans (which includes the bullet 

point items outlined above) for the proposed development. The supporting design 

calculations for all settlement ponds are attached as Appendix II. 
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2.5 ITEM 8(C) + ITEM 8(D) 

8 (c) “Changes in the hydrology of the catchment as a result of the proposed earth 

works could have a direct impact on downstream fisheries habitat. Increased flood 

flows and bank erosion generated sediment which can have a significant impact 

on salmon, trout and lamprey spawning habitat. There are serious concerns about 

the construction of roads as they tend to provide preferential flow paths for surface 

waters. You are required to provide precise details in relation to the interception of 

surface water flows.” 

 

8(d) “In addition to concerns in relation to deleterious matter, there are concerns 

in relation to flow patterns and to ensuring that normal flows are maintained both 

during and after construction. Situations can arise where water transportation is 

significantly increased in certain watercourses thereby putting additional pressures 

on watercourses and interfering with the sustained flow of water particularly during 

dry weather. You are requested to submit proposal[s] to ensure that site hydrology 

will not be altered to the extent that it changes the individual watercourse 

catchments.” 

2.5.1 Item 8(c) + 8(d) Response 

All potential impacts to downstream surface water catchments assessed in the EIAR are 

indirect impacts. No direct impacts are anticipated as no part of any natural watercourse will 

be changed/altered. 

 

In respect of indirect impacts on water quality comprehensive surface water mitigation and 

controls are outlined in the EIAR and this response document. These will ensure protection of 

water quality in all downstream receiving waters. The proposed mitigation measures will ensure 

that surface runoff from the developed areas of the site will be of a high quality and will 

therefore not impact on the quality of downstream surface water bodies habitats. 

 

As outlined in Chapter 9, Section 9.4.2 of the EIAR, any new or introduced drainage works at 

the development site are intended to mimic the existing hydrological regime thereby avoiding 

changes to flow volumes leaving the site. This is a core strategy of the drainage design. This will 

be achieved by minimal re-routing of flows from baseline conditions, and by attenuating all 

surface water runoff from the proposed development footprint and releasing it at the 

greenfield runoff rate thereby maintaining “normal flows” in downstream watercourses. 

Ultimately all water entering downstream watercourses would have reached the same 

watercourse anyway. There is no transfer of surface water from one catchment to another. 

 

It should be noted that the site is already extensively drained by forestry drainage and 

therefore the natural hydrology has already been significantly altered. As stated above over 

~60% (11.1km) of the wind farm roads are already existing and along these existing tracks there 

are many culverts maintaining natural drainage pathways. 

 

The integration of the wind farm drainage with the existing forestry drainage is a key 

component of the proposed drainage management within the development. By integration 

we mean maintaining surface water flowpaths where they already exist, avoiding the creation 

of new or altered surface water flowpaths, and maintaining the drainage regime (i.e., normal 

flows) within each forestry compartment. Critically, there will be no alternation of the 

catchment size contributing to each of the main downstream watercourses. All wind farm 

drainage water captured within individual site sub-catchments will be attenuated and 

released within the same sub-catchments that it was captured, thereby maintaining the 

existing hydrological regime of the site. 

 

Please refer to the updated drainage plans (Appendix I) which shows detail in relation to the 

interception and collection of surface water flows. The settlement ponds along the access 
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roads and other hardstand areas have been designed to provide 11hr retention time  

(EPA, 2006). 

2.6 ITEM 9(A) + ITEM 9(B) 

8(a) “You are requested to submit detailed drainage design plans including the 

locations of stilling or settlement pond and specific details of settlement retention 

time, pond sizing and calculations to show their effectiveness in terms of water 

quality output should be presented (based on a 1 in 10 year rainfall event). The 

information shall include details of the standards of treatment in terms of 

suspended solids that will be achieved.” 

 

8(b): “The construction of new roads and substantial upgrading of existing roads 

represents significant disruption and removal of top soil and increased potential for 

runoff front these activities. Widening of roads and use of imported material with 

fines could result in substantial runoff if not managed well. You are requested to 

submit proposals to drain the existing roads with settlement ponds before 

upgrading occurs to prevent pollution due to run off.” 

2.6.1 Item 9(a) + Item 9(b) Responses 

During the preparation of the EIAR and evolution of the site layout design the original site 

drainage plan was prepared and this was submitted with the EIAR/planning application. It 

showed the key locations of the proposed drainage features including settlement ponds, 

interceptor drains, collector drains and buffered outfalls. The purpose of the drainage plan 

submitted with the EIAR was to show that the proposed development can be constructed and 

operated with a high standard of surface water quality protection measures in place. 

 

As requested in the RFI, we have a provided updated drainage plans (refer to Appendix I) 

with this submission and although it is more detailed, the overall fundamentals of the proposals 

have not changed. 

 

The settlement ponds are designed for 1 in 10 years flows with built in redundancy to account 

for climate change effects on rainfall), and the proposed retention times for borrow pit and 

peat repository settlement ponds is 24 hours and for general access road/hardstand 

settlement ponds is 11 hours. These retention times have been proven to remove fine to 

medium sized silt respectively (EPA, 2006). 

  

With regard to treatment standards, the drainage system has been designed to achieve 

compliance with surface water Environmental Quality Standards (EQS) in the downstream 

receiving waters. The details of the monitoring, to ensure this compliance, is included in Section 

4 of the Surface Water Management Plan (SWMP) (refer to Appendix 4 of FI response 

document). 

 

The application of the drainage management as outlined will ensure compliance with EU 

Surface Water Regulations and WFD requirements while also maintaining the baseline hydrology 

of the site. 

Please refer to Appendix I for the updated drainage plans and Appendix II for design 

calculations for sizing of all settlement ponds. 

 

In relation to the upgrade of new roads, the following key temporary drainage measures will be 

installed: 

 

• All existing dry forestry drains that intercept the proposed works area will be temporarily 

blocked down-gradient of the works using forestry check dams/silt traps; 

• Clean water diversion drains will be installed upgradient of the works areas; 
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 Check dams/silt fence arrangements (silt traps) will be placed in all existing forestry drains 
that have surface water flows and also along existing forestry roadside drains; and,  

 A double silt fence perimeter will be placed down-slope of works areas that are located 
inside the watercourse 50m buffer zone. 

 
Once the temporary drainage measures are put in place, the settlement ponds will then be 
installed. The updated drainage plans include the pre-construction drainage measures outlined 
above. 
 
All these temporary drainage measures and their intended locations were outlined in the EIAR 
at Chapter 9, Sections 9.5.3.1, 9.5.3.2 and Section 9.5.3.8. 

2.7 ITEM 9(C) 
“There are concerns over the potential for erosion at points where interceptor 
drains discharge concentrated flows to bog/vegetated ground using a level 
spreader. You are requested to submit details of an alternative method to 
discharge concentrated flows to bog/vegetated ground.” 

2.7.1 Item 9(c) Response 

The purpose of level spreaders is so that discharge flow is not concentrated onto vegetated 
ground, but with the use of level spreaders flow is released in a more diffuse and controlled 
manner. 
 
Level spreaders are not intended to be a primary treatment component for development 
surface water runoff. They are not stand alone but occur as part of a treatment train of systems 
(i.e., check dams, silt traps, settlement ponds etc) that will reduce the velocity of runoff prior to 
being released at the level spreader. 
 
The discharge flow from a properly constructed and well-maintained level spreader is typically, 
low velocity, laminar flow over the edge of the spreader. 
 
It is our experience that significant channelling of flows downstream of correctly installed 
levelspreaders does not occur. 
In addition to the levelspreader, it is proposed that a gravel bed, underlain by a geotextile layer 
will be placed below the levelspreader outfall and this gravel will provide protection to the 
underlying ground. The gravel will help maintain laminar flow as the discharge leaves the level 
spreader. 
 
In our opinion, in the absence of levelspreaders the potential for ground erosion is significantly 
greater. As such, and for this reason no alternative is proposed. 

2.8 ITEM 9(D) 
“Volume 1 EIAR does not detail stilling ponds associated with the borrow pit and 
repository area, however they are referred to within the Peat Spoil Management 
Plan, but no location or calculations are provided. You are requested to clarify the 
above discrepancy and submit a geotechnical assessment once the size and 
location are determined.” 
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2.8.1 Item 9(d) Response 

Proposed settlement ponds associated with the borrow pit and peat repository areas are 

described in Chapter 9, Section 9.5.3.2 of the EIAR. The locations were also shown on the 

original drainage plans as submitted with the EIAR (Appendix 4-5 of the EIAR). 

 

As requested, a set of update drainage plans (Appendix I) have been prepared that include 

the layout of settlement ponds at the borrow pit and peat repository areas. The settlement 

ponds at the borrow pit and peat repository areas are designed for a 24hr retention time (refer 

to Appendix II for calculations). The settlement ponds at the borrow pit are also sized to 

accommodate groundwater inflows as well as rainfall input. The groundwater inflows to the 

borrow pit were estimated based on borehole drilling and bedrock permeability tests 

undertaken at the Croagh site. 

 

4 no. boreholes were drilled on the Croagh site in June 2019. Piezometers were installed in the 

boreholes and permeability tests were completed in accordance with BS5930 (BSI, 2015)4. The 

results of these in-situ tests are also included in Appendix VII. They indicate permeability values 

of between 0.0024 m/day and 0.02 m/day. 

 

Permeability test results confirm that groundwater inflows are likely to be small. Using these data 

and applying Darcy’s law as outlined below gives a range of likely inflows of between 

0.65m3/day and 5.4m3/day (0.0075 to 0.06 L/s) for the proposed Croagh WF borrow pit.  

 

This is negligible in comparison to expected surface water flows resulting almost instantly from 

any rainfall occurring at the site. It is the combined rainfall and groundwater volumes to which 

the drainage system has been designed. 

 

As an example, using the highest permeability value and applying it to the proposed borrow pit, 

and using Darcy’s Law as follows gives an estimate of groundwater inflows:  

 

Q = K.i.A 

 

Q = 0.02 [m/day] × 0.09 [unit less] × (300 x 10) [m2] 

= 5.4 [m3/day], or 0.06 L/s 

 

where: 

Q = discharge (m3/day) 

k = permeability m/day (a value of 0.02m/day for bedrock is used). 

I =slope of the water table in low permeability rock can be estimated from local topography (a value 

of 0.09 is used for this site (330mOD -290mOD)/450m = 0.09). 

A = Area of upstream borrow pit face (m2) 

 

Surface water peak flows from the settlement pond design calculations is 23.6 L/s (i.e. ~393 times 

the expected groundwater inflow (23.6/0.06 = 393). This simple calculation demonstrates that 

surface water, not groundwater, will be the dominant water source on site. 

 

To conclude the settlement ponds for the borrow pits are designed for surface water flows, and 

the smaller groundwater flows. The design of the settlement ponds are in accordance with EPA 

design standards (EPA, 2006). A geotechnical assessment of all settlement pond locations are 

dealt with in the FT response included as Appendix 2 of the main FI Response document. 

 

Please refer to Appendix I for the updated drainage plans and Appendix II for design 

calculations for sizing of settlement ponds. From a geotechnical perspective, the proposed 

settlement pond locations have been assessed by FT in a separate response.  

 

 
4 BS 5930:2015. Code of practice for ground investigations. 



Sligo County Council Croagh WF, Co. Sligo 

HES Report No.: P1459-1b_Final_Rev F0  Report Date: 15th March 2021 21 

2.9 ITEM 9(E) 

“The use of straw bales is inadequate for silt management for a development of 

this scale in sensitive fisheries catchments. Siltation of watercourses is one of the 

most common impacts which large infrastructural projects with large scale earth 

work sites such as wind farms can have on watercourses. The Fisheries and Aquatic 

Report identified that ‘Peat escapement would appear to be impacting salmonid 

recruitment in numerous channels across the Croagh catchment, given lower-

than-expected densities of trout pan at several sites on the Killanummery Stream, 

Tullynascreen River and Arigna River. You are requested to submit proposal for the 

provision of robust silt control measures throughout this site.” 

2.9.1 Item 9(e) Response 

With regard the usage of straw bales, they are only intended as a temporary drainage control 

measure during the construction phase. They are not intended to be a primary treatment 

component for development surface water runoff. They are not stand alone but occur as part 

of a treatment train of systems (i.e., check dams, silt traps, settlement ponds etc) that will be 

applied in series to ensure protection of downstream watercourses. Refer to Appendix III 

attached for water treatment trains for elements of the proposed development. We agree with 

IFI that the singular use of straw bales is ineffective, but the proposal here is to use straw bales in 

combination with other elements of the intended water treatment train, and in our experience 

these all combine to be an effective for water quality management during construction works. 

 

Robust silt controls measures which will be applied throughout the site are defined on the 

Updated Drainage Plans (attached as Appendix I). 
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3. SUMMARY 

• Comprehensive drainage proposals are presented in this RFI response for the Croagh 

Wind Farm development. The Updated Drainage Plans are backed up with supporting 

calculations. The details provided herein are comprehensive, comply with IFI 

requirements, and are of a detailed construction phase design standard; 

• Lidar data was used to map in detail the existing forestry drainage at the site and this 

data provides confirmation that all possible drainage pathway have been accounted 

for in the proposed drainage design; 

• We have outlined in process flow format the sequence, or treatment train, of water 

treatment that is proposed for various elements of the wind farm development. The 

drainage management proposals for this site are best in class, and were proposed and 

designed with protection of downstream watercourses in mind. 

• The application of the drainage management as outlined will ensure compliance with 

EU Surface Water Regulations and WFD requirements while also maintaining the baseline 

hydrology of the site; 

• Overall, we are firmly of the opinion that the drainage proposal and mitigation as 

presented are sound and based on experience and include fail safe and several levels 

of controls in series. The drainage management proposal for this development are 

technically sound and based on many years of experience of working on similar sites; 

and, 

• An updated SWMP is presented which details the proposed monitoring of downstream 

surface waters during the construction and operational phases. 

 

* * * * * * * * * * * * * * * * * * * 

  



Sligo County Council Croagh WF, Co. Sligo 

HES Report No.: P1459-1b_Final_Rev F0  Report Date: 15th March 2021 23 

 

 

 

 

 

 

 

 

 

Appendix I: Updated Drainage Plans 
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES:
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to:

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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Proposed New
WC Crossing No. 8

Silt/grit trap and
Hydrocarbon interceptor

NSBP003 or equivalent

DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES:
 Site anageent proposals are intended to ensure protetion

against surfae water and groundwater pollution surfae water
siltation and strea ban and land erosion

 Suitable drainage ontrol easures should be in plae at all ties
to preent oneane of signifiant olues of silt to off site
reeiing waterourses

 Silt water an arise fro dewatering exaations erosion of
exposeddisturbed ground erosion of teporar stopiles plant
and wheel wash water runoff fro site roadstras and
disturbane of existing field drains and dithes

Discharges
 ater ontaining silt will not be puped diretl to an natural

waterourse All disharges to be ade oer open ground or into
existing field drain with silt trap a iniu  fro nearest
waterourse unless otherwise stated

 No exaated aterial is to be stored within an surfae water
buffer one

 Puped water will be direted into tra side dithes and treated
in settleent ponds and egetation swales prior to oerland
disharge

 Puping of lean water fro exaations  or oerpuping into
field drainsdithesstreas will be opleted in a anner that
does not ause sour or erosion at the point of releasedisharge
This will be done b reduing the flow eloities or b use of
splash plates and other siilar disharge ontrols

 Vegetation will NOT be stripped fro existing field drainsdithes
unless absolutel neessar

Excavations
 here deep exaations are proposed utoff drains will be use to

redue the aount of surfae water entering the exaation This
will be the ase around turbine base exaations

Exposed Ground  Stockpiles
 The aount of exposed ground and teporar stopiles open at

an one tie will be iniised as far as pratiable

Site tracks
 Use of tra side swales with he das andor filtration he

das will redue silt in runoff water as reuired
 Che das to be inspeted and leaned regularl

Refueling
 Refuelling will be opleted in line with CEP reuireents and

awa fro field drains  dithes and waterourses  waterbodies
 Spill its and drip tras will be aailable on site for use as

reuired

Concrete
 Care will be taen when opleting onrete wors on site to

ensure no disharges of onrete or wash water ours
 Conrete wash water and waste onrete will be anaged

appropriatel on site

If water pollution is identified the following
steps would be adhered to:

STOP  wor in the iediate area should be stopped and the soure
of the pollution identified

CONTAIN  the soure of the pollution should be bunded using a
suitable ethod  Natural waterourses should be teporaril dierted
around the soure of pollution

NOTIFY  The releant authorities Site anager  Inland Fisheries
Ireland  NPS  Loal Authorit et should be notified iediatel
to ensure that easures an be ipleented downstrea to protet
fisheries and other sensitie areas if reuired

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES:
 Site anageent proposals are intended to ensure protetion

against surfae water and groundwater pollution surfae water
siltation and strea ban and land erosion

 Suitable drainage ontrol easures should be in plae at all ties
to preent oneane of signifiant olues of silt to off site
reeiing waterourses

 Silt water an arise fro dewatering exaations erosion of
exposeddisturbed ground erosion of teporar stopiles plant
and wheel wash water runoff fro site roadstras and
disturbane of existing field drains and dithes

Discharges
 ater ontaining silt will not be puped diretl to an natural

waterourse All disharges to be ade oer open ground or into
existing field drain with silt trap a iniu  fro nearest
waterourse unless otherwise stated

 No exaated aterial is to be stored within an surfae water
buffer one

 Puped water will be direted into tra side dithes and treated
in settleent ponds and egetation swales prior to oerland
disharge

 Puping of lean water fro exaations  or oerpuping into
field drainsdithesstreas will be opleted in a anner that
does not ause sour or erosion at the point of releasedisharge
This will be done b reduing the flow eloities or b use of
splash plates and other siilar disharge ontrols

 Vegetation will NOT be stripped fro existing field drainsdithes
unless absolutel neessar

Excavations
 here deep exaations are proposed utoff drains will be use to

redue the aount of surfae water entering the exaation This
will be the ase around turbine base exaations

Exposed Ground  Stockpiles
 The aount of exposed ground and teporar stopiles open at

an one tie will be iniised as far as pratiable

Site tracks
 Use of tra side swales with he das andor filtration he

das will redue silt in runoff water as reuired
 Che das to be inspeted and leaned regularl

Refueling
 Refuelling will be opleted in line with CEP reuireents and

awa fro field drains  dithes and waterourses  waterbodies
 Spill its and drip tras will be aailable on site for use as

reuired

Concrete
 Care will be taen when opleting onrete wors on site to

ensure no disharges of onrete or wash water ours
 Conrete wash water and waste onrete will be anaged

appropriatel on site

If water pollution is identified the following
steps would be adhered to:

STOP  wor in the iediate area should be stopped and the soure
of the pollution identified

CONTAIN  the soure of the pollution should be bunded using a
suitable ethod  Natural waterourses should be teporaril dierted
around the soure of pollution

NOTIFY  The releant authorities Site anager  Inland Fisheries
Ireland  NPS  Loal Authorit et should be notified iediatel
to ensure that easures an be ipleented downstrea to protet
fisheries and other sensitie areas if reuired

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site

county
sligo

county
leitrim0511-23A

0511-33A/1

0511-24A

0511-25A

0511-26A
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs

mitigation / drainage cointrols available
for use across the site
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DRAINAGE NOTES:
1. Roadway surfacing design and construction to Engineer's
Specification.
2. Spare straw bales/silt fencing/ or similar, to be stored on
site. The level of silt in runoff during construction is to be
monitored visually and excessive silt levels in any area to be
temporarily managed by placing silt fences, straw bales / or
similar or additional check dams at the problem areas.
3. SUDS system to be constructed prior to, or at the same time
as the access tracks. Interim measures such as the placement of
straw bales/silt fencing/or similar approved method or additional
check dams and silt fences to be employed in all instances where
work carried out to construct the access tracks is likely to cause
adverse environmental effects through increased silt loadings being
generated during the construction phase.
4. Suitable prevention measures should be in place at all times
to prevent the conveyance of significant volumes of silt to
receiving watercourses. See notes on pollution prevention.
5. Interceptor swales / ditches to be used to collect upstream
surface water flows. regular cross drains / discharge to field
ditches will be required to transfer / discharge surface water in
interceptor drains to suitable field drain outfall points.
6. Drainage swales / ditches to be excavated adjacent to the
access tracks. Regular cross drains to be located along access
tracks to prevent excessive volumes of water collecting in the
swales / ditches. Locations of cross drains to be agreed with the
Engineer on site. Surface water will not be allowed to discharge
directly into existing watercourses.
7. Where possible, a buffer zone of >20m to any existing
watercourse will be required where over land discharges are
proposed from access track swales / ditches.
8. Batters of all proposed swales / ditches to have a slope of
between 1 : 1.5 to 1 : 2 depending upon depth of swale/ditch and will
be left as cut to re-vegetate with local species.
9. Track side swales / ditches to be shallow with moderate
gradients to prevent scouring. In steep areas check dams should be
installed to reduce flow velocities and provide source control of
silt containment. Where necessary these have been designated in
conjunction with settlement ponds and silt traps, prior to
discharge.
10. Settlement ponds to be constructed for silt removal at
turbine bases and hard stand areas. Pond sizes depends on
catchment area served. Sample pond sizes shown on Drawing D501.
11. straw bales / or similar and silt fences to be used also
around spoil heaps to mitigate silt runoff. silt fences may be
removed when suitable vegetation cover is established.
12. silt fences to be provide along edge of existing watercourse
where works comes within <20m of edge of any ditch / ephemeral
channels.
13. Slopes of the swales / ditches to be vegetated or protected
from erosion until vegetation has been established. Stripped
vegetative layer (peat 'sod' or 'scraw') from excavations to be
stored locally and used to line slopes and base of swales / ditches
or longitudinal mounds of vegetation swales at field drain
discharge points.
14. Areas stripped of vegetation should be kept to a minimum.
15. Clean stone flow control check dams to be made of locally
won / geologically similar well graded stone.  Aggregate size for
stone check dams to be typically 20- 40mm clean stone. On sloping
sections of the access tracks, 40mm check dams to be protected
from washing away through the placement of 100m stone on the
downhill face of the check dam and by wrapping in geotextile.
16. Build up of silt levels at check dams to be removed and
disposed of appropriately.  Silt levels at check dams to be visually
inspected as part of an ongoing drainage maintenance programme
during the construction phase. Where check dams become clogged
with silt or vegetation, stone check dam to be removed and
replaced subsequent to the removal of silt.
17. Spacing and frequency of check dams will be dependent upon
longitudinal gradient of swale.
18. Location of filtration check dams (if required) to be agreed
on site with Engineer. Settlement ponds to be constructed in a
manner where they may be easily infilled at a later date (post
completion of the turbine base and hardstand construction). Only
suitable materials excavated from the pond to be used to form part
of the embankment around the pond.
19. Oil/fuel should be stored within bunded containment
structures.
20. silt bags will be used on site at field drain discharge
locations, as necessary.

POLLUTION PREVENTION NOTES
1. Site management proposals are intended to ensure protection

against surface water and groundwater pollution, surface water
siltation, and stream bank and land erosion.

2. Suitable drainage control measures should be in place at all times
to prevent conveyance of significant volumes of silt to off site
receiving watercourses.

3. Silty water can arise from dewatering excavations, erosion of
exposed/disturbed ground, erosion of temporary stockpiles, plant
and wheel wash water, runoff from site roads/tracks, and
disturbance of existing field drains and ditches.

Discharges
4. Water containing silt will not be pumped directly to any natural

watercourse. All discharges to be made over open ground or into
existing field drain with silt trap a minimum 20m from nearest
watercourse unless otherwise stated.

5. No excavated material is to be stored within any surface water
buffer zone.

6. Pumped water will be directed into track side ditches and treated
in settlement ponds and vegetation swales prior to overland
discharge.

7. Pumping of clean water from excavations / or over-pumping into
field drains/ditches/streams will be completed in a manner that
does not cause scour or erosion at the point of release/discharge.
This will be done by reducing the flow velocities or by use of
splash plates, and other similar discharge controls.

8. Vegetation will NOT be stripped from existing field drains/ditches
unless absolutely necessary.

Excavations
9. Where deep excavations are proposed cut-off drains will be use to

reduce the amount of surface water entering the excavation. This
will be the case around turbine base excavations.

Exposed Ground  Stockpiles
10. The amount of exposed ground and temporary stockpiles open at

any one time will be minimised, as far as practicable.

Site tracks
11. Use of track side swales with check dams, and/or filtration check

dams will reduce silt in runoff water as required.
12. Check dams to be inspected and cleaned regularly.

Refueling
13. Refuelling will be completed in line with CEMP requirements and

away from field drains / ditches and watercourses / waterbodies.
14. Spill kits and drip trays will be available on site for use as

required.

Concrete
15. Care will be taken when completing concrete works on site to

ensure no discharges of concrete or wash water occurs.
16. Concrete wash water, and waste concrete will be managed

appropriately on site.

If water pollution is identified the following
steps would be adhered to

STOP - work in the immediate area should be stopped and the source
of the pollution identified.

CONTAIN - the source of the pollution should be bunded using a
suitable method.  Natural watercourses should be temporarily diverted
around the source of pollution.

NOTIFY - The relevant authorities (Site Manager / Inland Fisheries
Ireland / NPWS / Local Authority etc.) should be notified immediately
to ensure that measures can be implemented downstream to protect
fisheries and other sensitive areas, if required.

anagement Type
Description of SUDS Drainage Control

ethods

Avoidance
Controls

1) Application of 50m buffer zones to natural
Watercourses where possible
2) Application of 10m buffer zones to main drains
where possible
3) Using small working areas
4) Working in appropriate weather, and suspending
certain work activities in advance of forecasted
wet weather

Source Controls:

1) Use of upstream interceptor drains and
downstream collector drains / oversized swales,
vee-drains, diversion drains, flumes and culvert
pipes
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) and other similar/equivalent or appropriate
systems
3) Using small working areas
4) Surrounding stockpiles with silt fencing
5) weathering off / sealing peat stockpiles

In-Line Controls:

1) Interceptor drains, vee-drains, oversized
swales/collector drains
2) erosion and velocity control measures such as:
    a) sand bags
    b) oyster bags filled with gravel
    c) filter fabrics
    d) straw bales
    e) flow limiters
    f) weirs or baffles
    g) and/or other similar/equivalent or
appropriate systems.
3) silt fences, filter fabrics
4) In stream Sedimats
5) collection sumps, temporary sumps, pumping
systems
5) attenuation lagoons
6) sediment traps, stilling / settlement ponds

Water Treatment
Controls:

1) Temporary sumps
2) attenuation ponds
3) Temporary storage lagoons
4) Silt/Grit traps, Stilling / Settlement ponds
5) Proprietary settlement systems such as
Siltbuster, and/or other similar/equivalent or
appropriate systems.
6) Silt dewatering bags
7) hydrocarbon interceptors

Outfall Controls:

1) Levelspreaders
2) Buffered outfalls
3) Vegetation filters
4) Silt dewatering bags
5) Flow limiters and weirs
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Appendix II: Supporting Drainage Design Calculations 

  



L (m) Depth (m) Width (m)

Cross-Section 

Area (m
2
)

Pond 

Volume 

(m
3
)

Catchment A1 SP-A1 Ch 0+000 to Ch 0+084 5229 26.0 1.00 8.0 8.0 208.0

Catchment A2 SP-A2 Ch 0+084 to Ch 0+395 3736 23.0 1.00 7.0 7.0 161.0

Catchment A3 SP-A3 Ch 0+395 to Ch 0+737 3721 23.0 1.00 7.0 7.0 161.0

Catchment A4 SP-A4 Ch 0+737 to Ch 0+963 2786 20.5 1.00 6.0 6.0 123.0

Catchment A5-PS1 SP-A5 Peat Storage 1 25165 120.0 1.00 30.0 30.0 3600.0

Catchment B1 SP-B1 Ch0+000 to Ch 0+166 2229 18.0 1.00 5.5 5.5 99.0

Catchment B2 SP-B2 Ch 0+166 to Ch 0+440 3560 21.5 1.00 7.0 7.0 150.5

Catchment B3 SP-B3 Ch 0+440 to Ch 0+700 3553 21.5 1.00 7.0 7.0 150.5

Catchment B4 SP-B4 Ch 0+700 to Ch 0+910 3686 22.5 1.00 7.0 7.0 157.5

Catchment C1 SP-C1 Ch 0+000 to Ch 0+166 2784 19.0 1.00 6.5 6.5 123.5

Catchment C2 SP-C2 Ch 0+166 to Ch 0+405 2451 18.0 1.00 6.0 6.0 108.0

Catchment C3 SP-C3 Ch 0+405 to Ch 0+613 3060 21.0 1.00 6.5 6.5 136.5

Catchment C4 SP-C4 Ch 0+613 to Ch 0+732 1498 15.0 1.00 5.0 5.0 75.0

Catchment C5 SP-C5 Ch 0+732 to Ch 0+902 2009 18.0 1.00 5.0 5.0 90.0

Catchment C6 SP-C6 Ch 0+902 to Ch 0+1188 4450 24.0 1.00 8.0 8.0 192.0

Catchment C7 SP-C7 Ch 0+1188 to Ch 0+1280 804 10.5 1.00 4.0 4.0 42.0

Catchment C8 SP-C8 Turbine Area T10 6729 30.0 1.00 9.0 9.0 270.0

Catchment D1 SP-D1 T3 Junction to Ch 0+275 3276 21.0 1.00 7.0 7.0 147.0

Catchment D2-BP1 SP-D2 Borrow Pit 1 27783 102.0 1.00 20.0 20.0 2040.0

Catchment D3 SP-D3 Ch 0+380 to Ch 0+542 2327 18.0 1.00 6.0 6.0 108.0

Catchment D4 SP-D4 Ch 0+542 to Ch 0+708 2702 19.0 1.00 6.5 6.5 123.5

Catchment D5 SP-D5 Ch 0+820 to Ch 0+952 1696 15.5 1.00 5.0 5.0 77.5

Catchment D6 SP-D6 T7 Junction 4904 26.0 1.00 8.0 8.0 208.0

Catchment E1 SP-E1 Ch 0+000 to Ch 0+560 12975 38.0 1.00 12.5 12.5 475.0

Catchment E2-T9 SP-E2 Turbine Area T9 6961 30.0 1.00 9.5 9.5 285.0

Catchment F1 SP-F1 T8 Junction 3378 21.0 1.00 7.0 7.0 147.0

Catchment F2-T8 SP-F2 Turbine Area T8 7063 30.0 1.00 9.5 9.5 285.0

Catchment G1-T7 SP-G1 Turbine Area T7 5105 26.0 1.00 8.0 8.0 208.0

Catchment H1 SP-H1 Construction Compound 5361 27.0 1.00 8.0 8.0 216.0

Catchment H2 SP-H2 Ch 0+170 to Ch 0+453 4129 24.0 1.00 7.5 7.5 180.0

Catchment H3 SP-H3 Ch 0+453 to Ch 0+576 3523 21.5 1.00 7.0 7.0 150.5

Catchment H4-T6 SP-H4 Turbine Area T6 3743 22.5 1.00 7.0 7.0 157.5

Catchment H5 SP-H5 Ch 0+651 to Ch 0+952 5091 26.0 1.00 8.0 8.0 208.0

Catchment H6 SP-H6 Substation 5557 27.0 1.00 8.5 8.5 229.5

Catchment H7 SP-H7 Ch 0+1135 to Ch 0+1350 3161 21.0 1.00 6.5 6.5 136.5

Catchment J1-T4 SP-J1 Turbine Area T4 7595 30.0 1.00 10.0 10.0 300.0

Catchment J2 SP-J2 Construction Compound 4170 23.0 1.00 7.5 7.5 172.5

Catchment J3 SP-J3 T2 Junction 3432 24.5 1.00 6.0 6.0 147.0

Catchment J4-T2 SP-J4 Turbine Area T2 6365 28.0 1.00 9.0 9.0 252.0

Catchment I1 SP-I1 Ch 0+00 to Ch 0+097 1557 15.0 1.00 5.0 5.0 75.0

Catchment I2 SP-I2 Ch 0+097 to Ch 0+324 3680 23.0 1.00 7.0 7.0 161.0

Catchment I3-1 SP-I3-1 Turbine Area T5 4504 24.0 1.00 8.0 8.0 192.0

Catchment I3-2 SP-I3-2 Turbine Area T5 3813 23.0 1.00 7.0 7.0 161.0

Catchment K1 SP-K1 Ch 0+055 to Ch 0+320 3432 21.0 1.00 7.0 7.0 147.0

Catchment K2 SP-K2 Ch 0+320 to Ch 0+504 2789 20.5 1.00 6.0 6.0 123.0

Catchment K3-PS2 SP-K3 Peat Storage 2 9800 70.0 1.00 22.0 22.0 1540.0

Catchment L1 SP-L1 Ch 0+504 to Ch 0+710 3146 21.0 1.00 6.5 6.5 136.5

Catchment L2 SP-L2 Ch 0+710 to Ch 0+860 2192 17.0 1.00 6.0 6.0 102.0

Catchment L3 SP-L3 Ch 0+000 to Ch 0+162 1545 15.0 1.00 5.0 5.0 75.0

Catchment L4 SP-L4 Ch 0+162 to Ch 0+354 2360 18.0 1.00 6.0 6.0 108.0

Catchment M1 SP-M1 Ch 0+074 to Ch 0+261 2413 18.0 1.00 6.0 6.0 108.0

Catchment M2 SP-M2 Ch 0+261 to Ch 0+472 3447 21.0 1.00 7.0 7.0 147.0

Catchment M3-T1 SP-M3 Turbine Area T1 4989 25.5 1.00 8.0 8.0 204.0

Catchment N1-T3 SP-N1 Turbine Area T3 4740 24.5 1.00 8.0 8.0 196.0

Catchment O1 SP-O1 Amenity Carpark 672 10.0 1.00 3.5 3.5 35.0

Catchment V1 SP-V1 Turbine Delivery Route 4467 24.0 1.00 8.0 8.0 192.0

Catchment V2 SP-V2 Turbine Delivery Route 3125 21.0 1.00 6.5 6.5 136.5

Catchment V3 SP-V3 Turbine Delivery Route 2928 20.0 1.00 6.5 6.5 130.0

Catchment V4 SP-V4 Turbine Delivery Route 758 11.0 1.00 3.5 3.5 38.5

Catchment W1 SP-W1 Turbine Delivery Route 4660 27.0 1.00 7.5 7.5 202.5

Catchment W2 SP-W2 Turbine Delivery Route 4504 26.0 1.00 7.5 7.5 195.0

Catchment W3 SP-W3 Turbine Delivery Route 2199 17.5 1.00 6.0 6.0 105.0

Catchment W4 SP-W4 Turbine Delivery Route 2518 18.5 1.00 6.0 6.0 111.0

Catchment W5 SP-W5 Turbine Delivery Route 4467 24.0 1.00 8.0 8.0 192.0

Catchment X1 SP-X1 Turbine Delivery Route 1291 14.0 1.00 4.5 4.5 63.0

Catchment X2 SP-X2 Turbine Delivery Route 1676 15.5 1.00 5.0 5.0 77.5

Catchment X3 SP-X3 Turbine Delivery Route 1769 16.5 1.00 5.0 5.0 82.5

Catchment X4 SP-X4 Turbine Delivery Route 5797 27.0 1.00 9.0 9.0 243.0

Catchment X5 SP-X5 Turbine Delivery Route 2953 20.0 1.00 6.5 6.5 130.0

Catchment Y1 SP-Y1 Turbine Delivery Route 3413 24.0 1.00 6.0 6.0 144.0

Catchment Y2 SP-Y2 Turbine Delivery Route 547 9.5 1.00 3.0 3.0 28.5

Catchment Y3 SP-Y3 Turbine Delivery Route 1685 15.5 1.00 5.0 5.0 77.5

Catchment Y4 SP-Y4 Turbine Delivery Route 2392 18.0 1.00 6.0 6.0 108.0

Catchment Y5 SP-Y5 Turbine Delivery Route 3133 21.0 1.00 6.5 6.5 136.5

Catchment Y6 SP-Y6 Turbine Delivery Route 493 9.0 1.00 3.0 3.0 27.0

Catchment Z1 SP-Z1 Turbine Delivery Route 2243 18.0 1.00 5.5 5.5 99.0

Catchment Z2 SP-Z2 Turbine Delivery Route 1637 15.0 1.00 5.0 5.0 75.0

Catchment Z3 SP-Z3 Turbine Delivery Route 3519 52.0 1.00 3.0 3.0 156.0

* for removal of particles up to 6 microns in size, and 4 microns in size for PS and BP areas, at 10ºC.

Croagh WF - Settlement Pond Designs

Settlement Pond Dimensions*

Drainage Area Description

Catchment 

Area (m
2
)SP label



Catchment A1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005229

Area of (site) catchment (m2) 5229 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00389276 m
3
/sec

Q mean = 3.9 L/s

Q mean = 336.3 m
3
/day

Factored QBAR-Rural 0.0039 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.3 L/s

10 yr return peak flow 460.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00 m width

Q= V.A implies V = 0.00067 m/sec

Required length of Pond = L = 27.73 m             say: 26 m length

Length to Width ratio 3.25 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 208.00 m
2

% of catchment area C% = 3.98% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 26 8.00 1.00

Operating Volume: 208 m
3

Rention Time, RT = 10.8 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+000 to Ch 0+084

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment A2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003736

Area of (site) catchment (m2) 3736 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00288607 m
3
/sec

Q mean = 2.9 L/s

Q mean = 249.4 m
3
/day

Factored QBAR-Rural 0.0029 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 4.0 L/s

10 yr return peak flow 341.6 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00056 m/sec

Required length of Pond = L = 23.50 m             say: 23 m length

Length to Width ratio 3.29 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 161.00 m
2

% of catchment area C% = 4.31% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 23 7.00 1.00

Operating Volume: 161 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+084 to Ch 0+395

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment A3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003721

Area of (site) catchment (m2) 3721 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00287576 m
3
/sec

Q mean = 2.9 L/s

Q mean = 248.5 m
3
/day

Factored QBAR-Rural 0.0029 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.9 L/s

10 yr return peak flow 340.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00056 m/sec

Required length of Pond = L = 23.42 m             say: 23 m length

Length to Width ratio 3.29 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 161.00 m
2

% of catchment area C% = 4.33% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 23 7.00 1.00

Operating Volume: 161 m
3

Rention Time, RT = 11.4 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+395 to Ch 0+737

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment A4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002786

Area of (site) catchment (m2) 2786 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00222279 m
3
/sec

Q mean = 2.2 L/s

Q mean = 192.0 m
3
/day

Factored QBAR-Rural 0.0022 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.0 L/s

10 yr return peak flow 263.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00051 m/sec

Required length of Pond = L = 21.12 m             say: 20.5 m length

Length to Width ratio 3.42 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 123.00 m
2

% of catchment area C% = 4.41% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 20.5 6.00 1.00

Operating Volume: 123 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+737 to Ch 0+963

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
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Catchment A5-PS1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.025165

Area of (site) catchment (m2) 25165 m
2

SAAR 1518 mm

SOIL 0.4 Placed road material

Q mean = 0.02942329 m
3
/sec

Q mean = 29.4 L/s

Q mean = 2542.2 m
3
/day

Factored QBAR-Rural 0.0294 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.040 m
3
/sec

10 yr return peak flow 40.3 L/s

10 yr return peak flow 3482.8 m
3
/day

GW Inflow 20.0 m
3
/day

Based on assumed permeability 

and aquifer type

Total Flow (SW+GW) 0.041 m
3
/sec

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 4 µm particles 4.00E-06 m 4 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00001 m/s

m/hr 0.038 m/hr
Time for D (m) 26.00 hrs

1.00 D (m) - depth

say pond cross section area = 30.00 m
2

30.00 m width

Q= V.A implies V = 0.00134 m/sec

Required length of Pond = L = 125.78 m             say: 120 m length

Length to Width ratio 4.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 3600.00 m
2

% of catchment area C% = 14.31% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 120 30.00 1.00 Single pond design

1 no. 75 24.00 1.00 Apply 1 no. ponds

2 no. 48 16 1 Apply 2 no. ponds

Operating Volume: 3600 m
3

OK

Good to remove medium silts to 

0.004mm

Peat Storage 1

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment B1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002229

Area of (site) catchment (m2) 2229 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00182256 m
3
/sec

Q mean = 1.8 L/s

Q mean = 157.5 m
3
/day

Factored QBAR-Rural 0.0018 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.5 L/s

10 yr return peak flow 215.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.50 m
2

5.50 m width

Q= V.A implies V = 0.00045 m/sec

Required length of Pond = L = 18.89 m             say: 18 m length

Length to Width ratio 3.27 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 99.00 m
2

% of catchment area C% = 4.44% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 5.50 1.00

Operating Volume: 99 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch0+000 to Ch 0+166

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment B2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00356

Area of (site) catchment (m2) 3560 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00276475 m
3
/sec

Q mean = 2.8 L/s

Q mean = 238.9 m
3
/day

Factored QBAR-Rural 0.0028 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.8 L/s

10 yr return peak flow 327.3 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00054 m/sec

Required length of Pond = L = 22.51 m             say: 21.5 m length

Length to Width ratio 3.07 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 150.50 m
2

% of catchment area C% = 4.23% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21.5 7.00 1.00

Operating Volume: 150.5 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+166 to Ch 0+440

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment B3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003553

Area of (site) catchment (m2) 3553 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00275991 m
3
/sec

Q mean = 2.8 L/s

Q mean = 238.5 m
3
/day

Factored QBAR-Rural 0.0028 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.8 L/s

10 yr return peak flow 326.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00054 m/sec

Required length of Pond = L = 22.47 m             say: 21.5 m length

Length to Width ratio 3.07 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 150.50 m
2

% of catchment area C% = 4.24% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21.5 7.00 1.00

Operating Volume: 150.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+440 to Ch 0+700

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
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Catchment B4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003686

Area of (site) catchment (m2) 3686 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00285167 m
3
/sec

Q mean = 2.9 L/s

Q mean = 246.4 m
3
/day

Factored QBAR-Rural 0.0029 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.9 L/s

10 yr return peak flow 337.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00056 m/sec

Required length of Pond = L = 23.22 m             say: 22.5 m length

Length to Width ratio 3.21 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 157.50 m
2

% of catchment area C% = 4.27% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 22.5 7.00 1.00

Operating Volume: 157.5 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+700 to Ch 0+910

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002784

Area of (site) catchment (m2) 2784 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00222137 m
3
/sec

Q mean = 2.2 L/s

Q mean = 191.9 m
3
/day

Factored QBAR-Rural 0.0022 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.0 L/s

10 yr return peak flow 262.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00047 m/sec

Required length of Pond = L = 19.48 m             say: 19 m length

Length to Width ratio 2.92 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 123.50 m
2

% of catchment area C% = 4.44% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 19 6.50 1.00

Operating Volume: 123.5 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+000 to Ch 0+166

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002451

Area of (site) catchment (m2) 2451 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00198326 m
3
/sec

Q mean = 2.0 L/s

Q mean = 171.4 m
3
/day

Factored QBAR-Rural 0.0020 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.7 L/s

10 yr return peak flow 234.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00045 m/sec

Required length of Pond = L = 18.84 m             say: 18 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 108.00 m
2

% of catchment area C% = 4.41% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 6.00 1.00

Operating Volume: 108 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+166 to Ch 0+405

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00306

Area of (site) catchment (m2) 3060 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00241633 m
3
/sec

Q mean = 2.4 L/s

Q mean = 208.8 m
3
/day

Factored QBAR-Rural 0.0024 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.3 L/s

10 yr return peak flow 286.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00051 m/sec

Required length of Pond = L = 21.19 m             say: 21 m length

Length to Width ratio 3.23 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 136.50 m
2

% of catchment area C% = 4.46% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 6.50 1.00

Operating Volume: 136.5 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+405 to Ch 0+613

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001498

Area of (site) catchment (m2) 1498 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00127959 m
3
/sec

Q mean = 1.3 L/s

Q mean = 110.6 m
3
/day

Factored QBAR-Rural 0.0013 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.8 L/s

10 yr return peak flow 151.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00035 m/sec

Required length of Pond = L = 14.59 m             say: 15 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 75.00 m
2

% of catchment area C% = 5.01% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15 5.00 1.00

Operating Volume: 75 m
3

Rention Time, RT = 11.9 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+613 to Ch 0+732

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002009

Area of (site) catchment (m2) 2009 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00166156 m
3
/sec

Q mean = 1.7 L/s

Q mean = 143.6 m
3
/day

Factored QBAR-Rural 0.0017 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.3 L/s

10 yr return peak flow 196.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00046 m/sec

Required length of Pond = L = 18.94 m             say: 18 m length

Length to Width ratio 3.60 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 90.00 m
2

% of catchment area C% = 4.48% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 5.00 1.00

Operating Volume: 90 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+732 to Ch 0+902

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C6:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00445

Area of (site) catchment (m2) 4450 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00337214 m
3
/sec

Q mean = 3.4 L/s

Q mean = 291.4 m
3
/day

Factored QBAR-Rural 0.0034 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.6 L/s

10 yr return peak flow 399.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00 m width

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 24.02 m             say: 24 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 192.00 m
2

% of catchment area C% = 4.31% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 8.00 1.00

Operating Volume: 192 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+902 to Ch 0+1188

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C7:

Mean Greenfield Runoff Rates

Area of site (km2) 0.000804

Area of (site) catchment (m2) 804 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00073543 m
3
/sec

Q mean = 0.7 L/s

Q mean = 63.5 m
3
/day

Factored QBAR-Rural 0.0007 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.001 m
3
/sec

10 yr return peak flow 1.0 L/s

10 yr return peak flow 87.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 4.00 m
2

4.00 m width

Q= V.A implies V = 0.00025 m/sec

Required length of Pond = L = 10.48 m             say: 10.5 m length

Length to Width ratio 2.63 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 42.00 m
2

% of catchment area C% = 5.22% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 10.5 4.00 1.00

Operating Volume: 42 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+1188 to Ch 0+1280

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment C8:

Mean Greenfield Runoff Rates

Area of site (km2) 0.006729

Area of (site) catchment (m2) 6729 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00487238 m
3
/sec

Q mean = 4.9 L/s

Q mean = 421.0 m
3
/day

Factored QBAR-Rural 0.0049 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.007 m
3
/sec

10 yr return peak flow 6.7 L/s

10 yr return peak flow 576.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 9.00 m
2

9.00 m width

Q= V.A implies V = 0.00074 m/sec

Required length of Pond = L = 30.86 m             say: 30 m length

Length to Width ratio 3.33 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 270.00 m
2

% of catchment area C% = 4.01% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 30 9.00 1.00

Operating Volume: 270 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T10

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003276

Area of (site) catchment (m2) 3276 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00256756 m
3
/sec

Q mean = 2.6 L/s

Q mean = 221.8 m
3
/day

Factored QBAR-Rural 0.0026 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.5 L/s

10 yr return peak flow 303.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00 m width

Q= V.A implies V = 0.00050 m/sec

Required length of Pond = L = 20.91 m             say: 21 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 147.00 m
2

% of catchment area C% = 4.49% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 7.00 1.00

Operating Volume: 147 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

T3 Junction to Ch 0+275

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D2-BP1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.027783

Area of (site) catchment (m2) 27783 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.01721188 m
3
/sec

Q mean = 17.2 L/s

Q mean = 1487.1 m
3
/day

Factored QBAR-Rural 0.0172 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.024 m
3
/sec

10 yr return peak flow 23.6 L/s

10 yr return peak flow 2037.3 m
3
/day

GW Inflow 20.0 m
3
/day

Based on assumed permeability 

and aquifer type

Total Flow (SW+GW) 0.024 m
3
/sec

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 4 µm particles 4.00E-06 m 4 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00001 m/s

m/hr 0.038 m/hr

Time for D (m) 26.00 hrs

1.00 D (m) - depth

say pond cross section area = 20.00 m
2

20.00 m width

Q= V.A implies V = 0.00118 m/sec

Required length of Pond = L = 110.36 m             say: 102 m length

Length to Width ratio 5.10 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 2040.00 m
2

% of catchment area C% = 7.34% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 102 20.00 1.00 Single pond design

2 no. 58 18.00 1.00 Apply 2 no. ponds

Operating Volume: 2040 m
3

OK

Good to remove medium silts to 

0.004mm

Borrow Pit 1

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002327

Area of (site) catchment (m2) 2327 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00189371 m
3
/sec

Q mean = 1.9 L/s

Q mean = 163.6 m
3
/day

Factored QBAR-Rural 0.0019 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.6 L/s

10 yr return peak flow 224.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00043 m/sec

Required length of Pond = L = 17.99 m             say: 18 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 108.00 m
2

% of catchment area C% = 4.64% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 6.00 1.00

Operating Volume: 108 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+380 to Ch 0+542

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002702

Area of (site) catchment (m2) 2702 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00216304 m
3
/sec

Q mean = 2.2 L/s

Q mean = 186.9 m
3
/day

Factored QBAR-Rural 0.0022 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.0 L/s

10 yr return peak flow 256.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00046 m/sec

Required length of Pond = L = 18.97 m             say: 19 m length

Length to Width ratio 2.92 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 123.50 m
2

% of catchment area C% = 4.57% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 19 6.50 1.00

Operating Volume: 123.5 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+542 to Ch 0+708

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001696

Area of (site) catchment (m2) 1696 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00142907 m
3
/sec

Q mean = 1.4 L/s

Q mean = 123.5 m
3
/day

Factored QBAR-Rural 0.0014 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.0 L/s

10 yr return peak flow 169.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00039 m/sec

Required length of Pond = L = 16.29 m             say: 15.5 m length

Length to Width ratio 3.10 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 77.50 m
2

% of catchment area C% = 4.57% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15.5 5.00 1.00

Operating Volume: 77.5 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+820 to Ch 0+952

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment D6:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004904

Area of (site) catchment (m2) 4904 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00367667 m
3
/sec

Q mean = 3.7 L/s

Q mean = 317.7 m
3
/day

Factored QBAR-Rural 0.0037 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.0 L/s

10 yr return peak flow 435.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00 m width

Q= V.A implies V = 0.00063 m/sec

Required length of Pond = L = 26.19 m             say: 26 m length

Length to Width ratio 3.25 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 208.00 m
2

% of catchment area C% = 4.24% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 26 8.00 1.00

Operating Volume: 208 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

T7 Junction

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment E1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.012975

Area of (site) catchment (m2) 12975 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00874038 m
3
/sec

Q mean = 8.7 L/s

Q mean = 755.2 m
3
/day

Factored QBAR-Rural 0.0087 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.012 m
3
/sec

10 yr return peak flow 12.0 L/s

10 yr return peak flow 1034.6 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 12.50 m
2

12.50 m width

Q= V.A implies V = 0.00096 m/sec

Required length of Pond = L = 39.85 m             say: 38 m length

Length to Width ratio 3.04 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 475.00 m
2

% of catchment area C% = 3.66% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 38 12.50 1.00

Operating Volume: 475 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+000 to Ch 0+560

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment E2-T9:

pl

Area of site (km2) 0.006961

Area of (site) catchment (m2) 6961 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00502161 m
3
/sec

Q mean = 5.0 L/s

Q mean = 433.9 m
3
/day

Factored QBAR-Rural 0.0050 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.007 m
3
/sec

10 yr return peak flow 6.9 L/s

10 yr return peak flow 594.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 9.50 m
2

9.50 m width

Q= V.A implies V = 0.00072 m/sec

Required length of Pond = L = 30.13 m             say: 30 m length

Length to Width ratio 3.16 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 285.00 m
2

% of catchment area C% = 4.09% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 30 9.50 1.00

Operating Volume: 285 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T9

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment F1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003378

Area of (site) catchment (m2) 3378 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00263859 m
3
/sec

Q mean = 2.6 L/s

Q mean = 228.0 m
3
/day

Factored QBAR-Rural 0.0026 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.6 L/s

10 yr return peak flow 312.3 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.48 m             say: 21 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 147.00 m
2

% of catchment area C% = 4.35% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 7.00 1.00

Operating Volume: 147 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

T8 Junction

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment F2-T8:

Mean Greenfield Runoff Rates

Area of site (km2) 0.007063

Area of (site) catchment (m2) 7063 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00508704 m
3
/sec

Q mean = 5.1 L/s

Q mean = 439.5 m
3
/day

Factored QBAR-Rural 0.0051 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.007 m
3
/sec

10 yr return peak flow 7.0 L/s

10 yr return peak flow 602.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 9.50 m
2

9.50

Q= V.A implies V = 0.00073 m/sec

Required length of Pond = L = 30.52 m             say: 30 m length

Length to Width ratio 3.16 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 285.00 m
2

% of catchment area C% = 4.04% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 30 9.50 1.00

Operating Volume: 285 m
3

Rention Time, RT = 11.4 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T8

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment G1-T7:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005105

Area of (site) catchment (m2) 5105 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00381049 m
3
/sec

Q mean = 3.8 L/s

Q mean = 329.2 m
3
/day

Factored QBAR-Rural 0.0038 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.2 L/s

10 yr return peak flow 451.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00065 m/sec

Required length of Pond = L = 27.15 m             say: 26 m length

Length to Width ratio 3.25 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 208.00 m
2

% of catchment area C% = 4.07% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 26 8.00 1.00

Operating Volume: 208 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T7

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005361

Area of (site) catchment (m2) 5361 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0039801 m
3
/sec

Q mean = 4.0 L/s

Q mean = 343.9 m
3
/day

Factored QBAR-Rural 0.0040 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.5 L/s

10 yr return peak flow 471.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00068 m/sec

Required length of Pond = L = 28.36 m             say: 27 m length

Length to Width ratio 3.38 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 216.00 m
2

% of catchment area C% = 4.03% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 27 8.00 1.00

Operating Volume: 216 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Construction Compound

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004129

Area of (site) catchment (m2) 4129 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00315476 m
3
/sec

Q mean = 3.2 L/s

Q mean = 272.6 m
3
/day

Factored QBAR-Rural 0.0032 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 4.3 L/s

10 yr return peak flow 373.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.50 m
2

7.50

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 23.97 m             say: 24 m length

Length to Width ratio 3.20 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 180.00 m
2

% of catchment area C% = 4.36% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 7.50 1.00

Operating Volume: 180 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+170 to Ch 0+453

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003523

Area of (site) catchment (m2) 3523 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00273916 m
3
/sec

Q mean = 2.7 L/s

Q mean = 236.7 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.8 L/s

10 yr return peak flow 324.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00054 m/sec

Required length of Pond = L = 22.30 m             say: 21.5 m length

Length to Width ratio 3.07 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 150.50 m
2

% of catchment area C% = 4.27% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21.5 7.00 1.00

Operating Volume: 150.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+453 to Ch 0+576

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H4-T6:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003743

Area of (site) catchment (m2) 3743 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00289088 m
3
/sec

Q mean = 2.9 L/s

Q mean = 249.8 m
3
/day

Factored QBAR-Rural 0.0029 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 4.0 L/s

10 yr return peak flow 342.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00057 m/sec

Required length of Pond = L = 23.54 m             say: 22.5 m length

Length to Width ratio 3.21 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 157.50 m
2

% of catchment area C% = 4.21% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 22.5 7.00 1.00

Operating Volume: 157.5 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T6

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005091

Area of (site) catchment (m2) 5091 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00380119 m
3
/sec

Q mean = 3.8 L/s

Q mean = 328.4 m
3
/day

Factored QBAR-Rural 0.0038 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.2 L/s

10 yr return peak flow 449.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00065 m/sec

Required length of Pond = L = 27.08 m             say: 26 m length

Length to Width ratio 3.25 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 208.00 m
2

% of catchment area C% = 4.09% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 26 8.00 1.00

Operating Volume: 208 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+651 to Ch 0+952

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H6:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005557

Area of (site) catchment (m2) 5557 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00410935 m
3
/sec

Q mean = 4.1 L/s

Q mean = 355.0 m
3
/day

Factored QBAR-Rural 0.0041 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.006 m
3
/sec

10 yr return peak flow 5.6 L/s

10 yr return peak flow 486.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.50 m
2

8.50

Q= V.A implies V = 0.00066 m/sec

Required length of Pond = L = 27.55 m             say: 27 m length

Length to Width ratio 3.18 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 229.50 m
2

% of catchment area C% = 4.13% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 27 8.50 1.00

Operating Volume: 229.5 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Substation

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment H7:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003161

Area of (site) catchment (m2) 3161 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00248719 m
3
/sec

Q mean = 2.5 L/s

Q mean = 214.9 m
3
/day

Factored QBAR-Rural 0.0025 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.4 L/s

10 yr return peak flow 294.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.81 m             say: 21 m length

Length to Width ratio 3.23 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 136.50 m
2

% of catchment area C% = 4.32% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 6.50 1.00

Operating Volume: 136.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+1135 to Ch 0+1350

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment J1-T4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.007595

Area of (site) catchment (m2) 7595 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00542668 m
3
/sec

Q mean = 5.4 L/s

Q mean = 468.9 m
3
/day

Factored QBAR-Rural 0.0054 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.007 m
3
/sec

10 yr return peak flow 7.4 L/s

10 yr return peak flow 642.3 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 10.00 m
2

10.00 m width

Q= V.A implies V = 0.00074 m/sec

Required length of Pond = L = 30.93 m             say: 30 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 300.00 m
2

% of catchment area C% = 3.95% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 30 10.00 1.00

Operating Volume: 300 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T4

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment J2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00417

Area of (site) catchment (m2) 4170 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00318263 m
3
/sec

Q mean = 3.2 L/s

Q mean = 275.0 m
3
/day

Factored QBAR-Rural 0.0032 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 4.4 L/s

10 yr return peak flow 376.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.50 m
2

7.50 m width

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 24.19 m             say: 23 m length

Length to Width ratio 3.07 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 172.50 m
2

% of catchment area C% = 4.14% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 23 7.50 1.00

Operating Volume: 172.5 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Construction Compound

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment J3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003432

Area of (site) catchment (m2) 3432 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0026761 m
3
/sec

Q mean = 2.7 L/s

Q mean = 231.2 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.7 L/s

10 yr return peak flow 316.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00061 m/sec

Required length of Pond = L = 25.42 m             say: 24.5 m length

Length to Width ratio 4.08 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 147.00 m
2

% of catchment area C% = 4.28% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24.5 6.00 1.00

Operating Volume: 147 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

T2 Junction

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment J4-T2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.006365

Area of (site) catchment (m2) 6365 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00463709 m
3
/sec

Q mean = 4.6 L/s

Q mean = 400.6 m
3
/day

Factored QBAR-Rural 0.0046 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.006 m
3
/sec

10 yr return peak flow 6.4 L/s

10 yr return peak flow 548.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 9.00 m
2

9.00 m width

Q= V.A implies V = 0.00071 m/sec

Required length of Pond = L = 29.37 m             say: 28 m length

Length to Width ratio 3.11 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 252.00 m
2

% of catchment area C% = 3.96% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 28 9.00 1.00

Operating Volume: 252 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T2

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment I1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001557

Area of (site) catchment (m2) 1557 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00132435 m
3
/sec

Q mean = 1.3 L/s

Q mean = 114.4 m
3
/day

Factored QBAR-Rural 0.0013 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.8 L/s

10 yr return peak flow 156.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00

Q= V.A implies V = 0.00036 m/sec

Required length of Pond = L = 15.10 m             say: 15 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 75.00 m
2

% of catchment area C% = 4.82% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15 5.00 1.00

Operating Volume: 75 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+00 to Ch 0+097

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment I2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00368

Area of (site) catchment (m2) 3680 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00284754 m
3
/sec

Q mean = 2.8 L/s

Q mean = 246.0 m
3
/day

Factored QBAR-Rural 0.0028 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.9 L/s

10 yr return peak flow 337.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00056 m/sec

Required length of Pond = L = 23.19 m             say: 23 m length

Length to Width ratio 3.29 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 161.00 m
2

% of catchment area C% = 4.38% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 23 7.00 1.00

Operating Volume: 161 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+097 to Ch 0+324

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment I1-T5-1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004504

Area of (site) catchment (m2) 4504 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00340853 m
3
/sec

Q mean = 3.4 L/s

Q mean = 294.5 m
3
/day

Factored QBAR-Rural 0.0034 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.7 L/s

10 yr return peak flow 403.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 24.28 m             say: 24 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 192.00 m
2

% of catchment area C% = 4.26% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 8.00 1.00

Operating Volume: 192 m
3

Rention Time, RT = 11.4 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T5

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment I2-T5-2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003813

Area of (site) catchment (m2) 3813 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00293895 m
3
/sec

Q mean = 2.9 L/s

Q mean = 253.9 m
3
/day

Factored QBAR-Rural 0.0029 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 4.0 L/s

10 yr return peak flow 347.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 23.93 m             say: 23 m length

Length to Width ratio 3.29 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 161.00 m
2

% of catchment area C% = 4.22% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 23 7.00 1.00

Operating Volume: 161 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T5

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment K1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003432

Area of (site) catchment (m2) 3432 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0026761 m
3
/sec

Q mean = 2.7 L/s

Q mean = 231.2 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.7 L/s

10 yr return peak flow 316.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.79 m             say: 21 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 147.00 m
2

% of catchment area C% = 4.28% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 7.00 1.00

Operating Volume: 147 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+055 to Ch 0+320

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment K2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002789

Area of (site) catchment (m2) 2789 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00222492 m
3
/sec

Q mean = 2.2 L/s

Q mean = 192.2 m
3
/day

Factored QBAR-Rural 0.0022 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.0 L/s

10 yr return peak flow 263.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00

Q= V.A implies V = 0.00051 m/sec

Required length of Pond = L = 21.14 m             say: 20.5 m length

Length to Width ratio 3.42 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 123.00 m
2

% of catchment area C% = 4.41% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 20.5 6.00 1.00

Operating Volume: 123 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+320 to Ch 0+504

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment K3-PS2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.0098

Area of (site) catchment (m2) 9800 m
2

SAAR 1518 mm

SOIL 0.4 Placed road material

Q mean = 0.01271081 m
3
/sec

Q mean = 12.7 L/s

Q mean = 1098.2 m
3
/day

Factored QBAR-Rural 0.0127 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.017 m
3
/sec

10 yr return peak flow 17.4 L/s

10 yr return peak flow 1504.6 m
3
/day

GW Inflow 20.0 m
3
/day

Based on assumed permeability 

and aquifer type

Total Flow (SW+GW) 0.018 m
3
/sec

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 4 µm particles 4.00E-06 m 4 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00001 m/s

m/hr 0.038 m/hr
Time for D (m) 26.00 hrs

1.00 D (m) - depth

say pond cross section area = 22.00 m
2

22.00 m width

Q= V.A implies V = 0.00079 m/sec

Required length of Pond = L = 74.09 m             say: 70 m length

Length to Width ratio 3.18 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 1540.00 m
2

% of catchment area C% = 15.71% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 70 22.00 1.00 Single pond design

2 no. 48 16.00 1.00 Apply 2 no. ponds

Operating Volume: 1540 m
3

OK

Good to remove medium silts to 

0.004mm

Peat Storage 2

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment L1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003146

Area of (site) catchment (m2) 3146 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00247668 m
3
/sec

Q mean = 2.5 L/s

Q mean = 214.0 m
3
/day

Factored QBAR-Rural 0.0025 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.4 L/s

10 yr return peak flow 293.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.72 m             say: 21 m length

di

Length to Width ratio 3.23 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 136.50 m
2

% of catchment area C% = 4.34% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 6.50 1.00

Operating Volume: 136.5 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+504 to Ch 0+710

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment L2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002192

Area of (site) catchment (m2) 2192 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00179561 m
3
/sec

Q mean = 1.8 L/s

Q mean = 155.1 m
3
/day

Factored QBAR-Rural 0.0018 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.5 L/s

10 yr return peak flow 212.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00

Q= V.A implies V = 0.00041 m/sec

Required length of Pond = L = 17.06 m             say: 17 m length

Length to Width ratio 2.83 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 102.00 m
2

% of catchment area C% = 4.65% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 17 6.00 1.00

Operating Volume: 102 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+710 to Ch 0+860

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment L3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001545

Area of (site) catchment (m2) 1545 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00131526 m
3
/sec

Q mean = 1.3 L/s

Q mean = 113.6 m
3
/day

Factored QBAR-Rural 0.0013 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.8 L/s

10 yr return peak flow 155.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00

Q= V.A implies V = 0.00036 m/sec

Required length of Pond = L = 14.99 m             say: 15 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 75.00 m
2

% of catchment area C% = 4.85% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15 5.00 1.00

Operating Volume: 75 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+000 to Ch 0+162

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment L4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00236

Area of (site) catchment (m2) 2360 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00191759 m
3
/sec

Q mean = 1.9 L/s

Q mean = 165.7 m
3
/day

Factored QBAR-Rural 0.0019 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.6 L/s

10 yr return peak flow 227.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00

Q= V.A implies V = 0.00044 m/sec

Required length of Pond = L = 18.22 m             say: 18 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 108.00 m
2

% of catchment area C% = 4.58% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 6.00 1.00

Operating Volume: 108 m
3

Rention Time, RT = 11.4 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+162 to Ch 0+354

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment M1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002413

Area of (site) catchment (m2) 2413 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00195587 m
3
/sec

Q mean = 2.0 L/s

Q mean = 169.0 m
3
/day

Factored QBAR-Rural 0.0020 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.7 L/s

10 yr return peak flow 231.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00

Q= V.A implies V = 0.00045 m/sec

Required length of Pond = L = 18.58 m             say: 18 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 108.00 m
2

% of catchment area C% = 4.48% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 6.00 1.00

Operating Volume: 108 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+074 to Ch 0+261

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment M2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003447

Area of (site) catchment (m2) 3447 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0026865 m
3
/sec

Q mean = 2.7 L/s

Q mean = 232.1 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.7 L/s

10 yr return peak flow 318.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.00 m
2

7.00

Q= V.A implies V = 0.00053 m/sec

Required length of Pond = L = 21.87 m             say: 21 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 147.00 m
2

% of catchment area C% = 4.26% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 7.00 1.00

Operating Volume: 147 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Ch 0+261 to Ch 0+472

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment M3-T1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004989

Area of (site) catchment (m2) 4989 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00373333 m
3
/sec

Q mean = 3.7 L/s

Q mean = 322.6 m
3
/day

Factored QBAR-Rural 0.0037 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 5.1 L/s

10 yr return peak flow 441.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00064 m/sec

Required length of Pond = L = 26.60 m             say: 25.5 m length

Length to Width ratio 3.19 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 204.00 m
2

% of catchment area C% = 4.09% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 25.5 8.00 1.00

Operating Volume: 204 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T1

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment N1-T3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00474

Area of (site) catchment (m2) 4740 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00356704 m
3
/sec

Q mean = 3.6 L/s

Q mean = 308.2 m
3
/day

Factored QBAR-Rural 0.0036 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.9 L/s

10 yr return peak flow 422.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00

Q= V.A implies V = 0.00061 m/sec

Required length of Pond = L = 25.41 m             say: 24.5 m length

Length to Width ratio 3.06 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 196.00 m
2

% of catchment area C% = 4.14% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24.5 8.00 1.00

Operating Volume: 196 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Area T3

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment O1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.000672

Area of (site) catchment (m2) 672 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00062694 m
3
/sec

Q mean = 0.6 L/s

Q mean = 54.2 m
3
/day

Factored QBAR-Rural 0.0006 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.001 m
3
/sec

10 yr return peak flow 0.9 L/s

10 yr return peak flow 74.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 3.50 m
2

3.50

Q= V.A implies V = 0.00025 m/sec

Required length of Pond = L = 10.21 m             say: 10 m length

Length to Width ratio 2.86 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 35.00 m
2

% of catchment area C% = 5.21% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 10 3.50 1.00

Operating Volume: 35 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Amenity Carpark

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment V1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004467

Area of (site) catchment (m2) 4467 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0033836 m
3
/sec

Q mean = 3.4 L/s

Q mean = 292.3 m
3
/day

Factored QBAR-Rural 0.0034 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.6 L/s

10 yr return peak flow 400.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00 m width

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 24.11 m             say: 24 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 192.00 m
2

% of catchment area C% = 4.30% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 8.00 1.00

Operating Volume: 192 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment V2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003125

Area of (site) catchment (m2) 3125 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00246196 m
3
/sec

Q mean = 2.5 L/s

Q mean = 212.7 m
3
/day

Factored QBAR-Rural 0.0025 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.4 L/s

10 yr return peak flow 291.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.59 m             say: 21 m length

Length to Width ratio 3.23 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 136.50 m
2

% of catchment area C% = 4.37% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 6.50 1.00

Operating Volume: 136.5 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment V3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002928

Area of (site) catchment (m2) 2928 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00232334 m
3
/sec

Q mean = 2.3 L/s

Q mean = 200.7 m
3
/day

Factored QBAR-Rural 0.0023 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.2 L/s

10 yr return peak flow 275.0 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00049 m/sec

Required length of Pond = L = 20.37 m             say: 20 m length

Length to Width ratio 3.08 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 130.00 m
2

% of catchment area C% = 4.44% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 20 6.50 1.00

Operating Volume: 130 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment V4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.000758

Area of (site) catchment (m2) 758 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00069786 m
3
/sec

Q mean = 0.7 L/s

Q mean = 60.3 m
3
/day

Factored QBAR-Rural 0.0007 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.001 m
3
/sec

10 yr return peak flow 1.0 L/s

10 yr return peak flow 82.6 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 3.50 m
2

3.50 m width

Q= V.A implies V = 0.00027 m/sec

Required length of Pond = L = 11.36 m             say: 11 m length

Length to Width ratio 3.14 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 38.50 m
2

% of catchment area C% = 5.08% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 11 3.50 1.00

Operating Volume: 38.5 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment W1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.00466

Area of (site) catchment (m2) 4660 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00351341 m
3
/sec

Q mean = 3.5 L/s

Q mean = 303.6 m
3
/day

Factored QBAR-Rural 0.0035 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.8 L/s

10 yr return peak flow 415.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.50 m
2

7.50 m width

Q= V.A implies V = 0.00064 m/sec

Required length of Pond = L = 26.70 m             say: 27 m length

Length to Width ratio 3.60 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 202.50 m
2

% of catchment area C% = 4.35% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 27 7.50 1.00

18 6.00 1.00 2 no. ponds (W1-1/W1-2)

Operating Volume: 202.5 m
3

Rention Time, RT = 11.7 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment W2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004504

Area of (site) catchment (m2) 4504 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00340853 m
3
/sec

Q mean = 3.4 L/s

Q mean = 294.5 m
3
/day

Factored QBAR-Rural 0.0034 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.7 L/s

10 yr return peak flow 403.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 7.50 m
2

7.50 m width

Q= V.A implies V = 0.00062 m/sec

Required length of Pond = L = 25.90 m             say: 26 m length

Length to Width ratio 3.47 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 195.00 m
2

% of catchment area C% = 4.33% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 26 7.50 1.00

Operating Volume: 195 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment W3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002199

Area of (site) catchment (m2) 2199 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00180072 m
3
/sec

Q mean = 1.8 L/s

Q mean = 155.6 m
3
/day

Factored QBAR-Rural 0.0018 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.5 L/s

10 yr return peak flow 213.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00041 m/sec

Required length of Pond = L = 17.11 m             say: 17.5 m length

Length to Width ratio 2.92 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 105.00 m
2

% of catchment area C% = 4.77% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 17.5 6.00 1.00

Operating Volume: 105 m
3

Rention Time, RT = 11.8 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment W4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002518

Area of (site) catchment (m2) 2518 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00203144 m
3
/sec

Q mean = 2.0 L/s

Q mean = 175.5 m
3
/day

Factored QBAR-Rural 0.0020 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.8 L/s

10 yr return peak flow 240.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00046 m/sec

Required length of Pond = L = 19.30 m             say: 18.5 m length

Length to Width ratio 3.08 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 111.00 m
2

% of catchment area C% = 4.41% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18.5 6.00 1.00

Operating Volume: 111 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment W5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.004467

Area of (site) catchment (m2) 4467 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.0033836 m
3
/sec

Q mean = 3.4 L/s

Q mean = 292.3 m
3
/day

Factored QBAR-Rural 0.0034 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.005 m
3
/sec

10 yr return peak flow 4.6 L/s

10 yr return peak flow 400.5 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 8.00 m
2

8.00 m width

Q= V.A implies V = 0.00058 m/sec

Required length of Pond = L = 24.11 m             say: 24 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 192.00 m
2

% of catchment area C% = 4.30% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 8.00 1.00

Operating Volume: 192 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
=



Catchment X1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001291

Area of (site) catchment (m2) 1291 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00112096 m
3
/sec

Q mean = 1.1 L/s

Q mean = 96.9 m
3
/day

Factored QBAR-Rural 0.0011 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.5 L/s

10 yr return peak flow 132.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr

Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 4.50 m
2

4.50 m width

Q= V.A implies V = 0.00034 m/sec

Required length of Pond = L = 14.20 m             say: 14 m length

Length to Width ratio 3.11 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 63.00 m
2

% of catchment area C% = 4.88% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 14 4.50 1.00

Operating Volume: 63 m
3

Rention Time, RT = 11.4 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp

p

dsgg
V

×−
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Catchment X2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001676

Area of (site) catchment (m2) 1676 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00141406 m
3
/sec

Q mean = 1.4 L/s

Q mean = 122.2 m
3
/day

Factored QBAR-Rural 0.0014 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.9 L/s

10 yr return peak flow 167.4 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00039 m/sec

Required length of Pond = L = 16.12 m             say: 15.5 m length

Length to Width ratio 3.10 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 77.50 m
2

% of catchment area C% = 4.62% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15.5 5.00 1.00

Operating Volume: 77.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2

pp
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×−
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Catchment X3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001769

Area of (site) catchment (m2) 1769 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00148369 m
3
/sec

Q mean = 1.5 L/s

Q mean = 128.2 m
3
/day

Factored QBAR-Rural 0.0015 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 2.0 L/s

10 yr return peak flow 175.6 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00041 m/sec

Required length of Pond = L = 16.91 m             say: 16.5 m length

Length to Width ratio 3.30 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 82.50 m
2

% of catchment area C% = 4.66% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 16.5 5.00 1.00

Operating Volume: 82.5 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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Catchment X4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.005797

Area of (site) catchment (m2) 5797 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00426693 m
3
/sec

Q mean = 4.3 L/s

Q mean = 368.7 m
3
/day

Factored QBAR-Rural 0.0043 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.006 m
3
/sec

10 yr return peak flow 5.8 L/s

10 yr return peak flow 505.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 9.00 m
2

9.00 m width

Q= V.A implies V = 0.00065 m/sec

Required length of Pond = L = 27.02 m             say: 27 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 243.00 m
2

% of catchment area C% = 4.19% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 27 9.00 1.00

20 6.00 1.00 2 no. ponds

Operating Volume: 243 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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2

pp

p

dsgg
V

×−
=



Catchment X5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002953

Area of (site) catchment (m2) 2953 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00234099 m
3
/sec

Q mean = 2.3 L/s

Q mean = 202.3 m
3
/day

Factored QBAR-Rural 0.0023 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.2 L/s

10 yr return peak flow 277.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00049 m/sec

Required length of Pond = L = 20.53 m             say: 20 m length

Length to Width ratio 3.08 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 130.00 m
2

% of catchment area C% = 4.40% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 20 6.50 1.00

Operating Volume: 130 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18
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2
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Catchment Y1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003413

Area of (site) catchment (m2) 3413 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00266291 m
3
/sec

Q mean = 2.7 L/s

Q mean = 230.1 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.6 L/s

10 yr return peak flow 315.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00061 m/sec

Required length of Pond = L = 25.30 m             say: 24 m length

Length to Width ratio 4.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 144.00 m
2

% of catchment area C% = 4.22% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 24 6.00 1.00

Operating Volume: 144 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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Catchment Y2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.000547

Area of (site) catchment (m2) 547 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.000522 m
3
/sec

Q mean = 0.5 L/s

Q mean = 45.1 m
3
/day

Factored QBAR-Rural 0.0005 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.001 m
3
/sec

10 yr return peak flow 0.7 L/s

10 yr return peak flow 61.8 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 3.00 m
2

3.00 m width

Q= V.A implies V = 0.00024 m/sec

Required length of Pond = L = 9.92 m             say: 9.5 m length

Length to Width ratio 3.17 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 28.50 m
2

% of catchment area C% = 5.21% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 9.5 3.00 1.00

Operating Volume: 28.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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Catchment Y3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001685

Area of (site) catchment (m2) 1685 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00142082 m
3
/sec

Q mean = 1.4 L/s

Q mean = 122.8 m
3
/day

Factored QBAR-Rural 0.0014 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.9 L/s

10 yr return peak flow 168.2 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00039 m/sec

Required length of Pond = L = 16.20 m             say: 15.5 m length

Length to Width ratio 3.10 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 77.50 m
2

% of catchment area C% = 4.60% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15.5 5.00 1.00

Operating Volume: 77.5 m
3

Rention Time, RT = 11.1 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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Catchment Y4:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002392

Area of (site) catchment (m2) 2392 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00194072 m
3
/sec

Q mean = 1.9 L/s

Q mean = 167.7 m
3
/day

Factored QBAR-Rural 0.0019 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.7 L/s

10 yr return peak flow 229.7 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.00 m
2

6.00 m width

Q= V.A implies V = 0.00044 m/sec

Required length of Pond = L = 18.44 m             say: 18 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 108.00 m
2

% of catchment area C% = 4.52% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 6.00 1.00

Operating Volume: 108 m
3

Rention Time, RT = 11.3 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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)1(
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Catchment Y5:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003133

Area of (site) catchment (m2) 3133 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00246757 m
3
/sec

Q mean = 2.5 L/s

Q mean = 213.2 m
3
/day

Factored QBAR-Rural 0.0025 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 3.4 L/s

10 yr return peak flow 292.1 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 6.50 m
2

6.50 m width

Q= V.A implies V = 0.00052 m/sec

Required length of Pond = L = 21.64 m             say: 21 m length

Length to Width ratio 3.23 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 136.50 m
2

% of catchment area C% = 4.36% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 21 6.50 1.00

Operating Volume: 136.5 m
3

Rention Time, RT = 11.2 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18
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2
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=



Catchment Y6:

Mean Greenfield Runoff Rates

Area of site (km2) 0.000493

Area of (site) catchment (m2) 493 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00047588 m
3
/sec

Q mean = 0.5 L/s

Q mean = 41.1 m
3
/day

Factored QBAR-Rural 0.0005 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.001 m
3
/sec

10 yr return peak flow 0.7 L/s

10 yr return peak flow 56.3 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 3.00 m
2

3.00 m width

Q= V.A implies V = 0.00022 m/sec

Required length of Pond = L = 9.04 m             say: 9 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 27.00 m
2

% of catchment area C% = 5.48% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 9 3.00 1.00

Operating Volume: 27 m
3

Rention Time, RT = 11.5 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18
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Catchment Z1:

Mean Greenfield Runoff Rates

Area of site (km2) 0.002243

Area of (site) catchment (m2) 2243 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00183275 m
3
/sec

Q mean = 1.8 L/s

Q mean = 158.3 m
3
/day

Factored QBAR-Rural 0.0018 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.003 m
3
/sec

10 yr return peak flow 2.5 L/s

10 yr return peak flow 216.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.50 m
2

5.50 m width

Q= V.A implies V = 0.00046 m/sec

Required length of Pond = L = 18.99 m             say: 18 m length

Length to Width ratio 3.27 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 99.00 m
2

% of catchment area C% = 4.41% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 18 5.50 1.00

Operating Volume: 99 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17
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Catchment Z2:

Mean Greenfield Runoff Rates

Area of site (km2) 0.001637

Area of (site) catchment (m2) 1637 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00138474 m
3
/sec

Q mean = 1.4 L/s

Q mean = 119.6 m
3
/day

Factored QBAR-Rural 0.0014 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.002 m
3
/sec

10 yr return peak flow 1.9 L/s

10 yr return peak flow 163.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 5.00 m
2

5.00 m width

Q= V.A implies V = 0.00038 m/sec

Required length of Pond = L = 15.78 m             say: 15 m length

Length to Width ratio 3.00 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 75.00 m
2

% of catchment area C% = 4.58% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 15 5.00 1.00

Operating Volume: 75 m
3

Rention Time, RT = 11.0 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18
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Catchment Z3:

Mean Greenfield Runoff Rates

Area of site (km2) 0.003519

Area of (site) catchment (m2) 3519 m
2

SAAR 1518 mm

SOIL 0.3 Placed road material

Q mean = 0.00273639 m
3
/sec

Q mean = 2.7 L/s

Q mean = 236.4 m
3
/day

Factored QBAR-Rural 0.0027 m
3
/sec

Groth Factor - 10 yr return 1.3700

10 yr return peak flow 0.004 m
3
/sec

10 yr return peak flow 3.7 L/s

10 yr return peak flow 323.9 m
3
/day

Settlement Pond Design

Using Stokes Law:

from Metcalf & Eddy, 4th Ed, pg 

365.

For 6 µm particles 6.00E-06 m 6 micron particles

Particle Specific gravity 2.6

Water Temp 10  ºC

Kinematic viscosity 1.306E-06 (m
2
/s)

Vs (m/sec) 0.00002 m/s

m/hr 0.087 m/hr
Time for D (m) 11.56 hrs

1.00 D (m) - depth

say pond cross section area = 3.00 m
2

3.00 m width

Q= V.A implies V = 0.00125 m/sec

Required length of Pond = L = 51.99 m             say: 52 m length

Length to Width ratio 17.33 :1 >=3:1 Acceptable

Length to width ratio of ~3:1

Plan Area A = 156.00 m
2

% of catchment area C% = 4.43% >3% OK Acceptable

L (m) B (m) D (m)

Dimensions of Settlement Pond: 1 no. 52 3.00 1.00

Operating Volume: 156 m
3

Rention Time, RT = 11.6 hrs OK

Good to remove medium silts to 

0.006mm

Turbine Delivery Route

Qmean = 0.00108 × (AREA km
2
)
0.89

 × (SAAR mm)
1.17 

× (SOIL)
2.17

ν18

)1(
2
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p

dsgg
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Appendix III: Process Flow Diagrams 

  



Clear Water By-Pass of 
development footprint Recycle if necessary

Collector 
Swale / 

Borrow Pit or 
PSA Sump*

Option to 
pump via silt 
bag or treat 
using water 
treatment 
systems

In Line 
Controls:

Check dams, 
silt traps etc

Primary 
Settlement / 
Attenuation 

Pond

Secondary 
Settlement / 
Attenuation 

Pond

Silt Bag Level Spreader
Double or 
Triple Silt 

Fences

Overland discharge 
to vegetated ground 

>50m from 
watercourse

Source controls In-line controls Treatment controls Outfall controls discharge

1.Clean water bypass
2.Use of erosion 

controls
3.Use small working 

areas
4.Surround 

stockpiles with silt 
fences

5.Weather off/seal 
stockpiles

1.Clean water bypass
2.Use of 

erosion/velocity 
controls

3.Use of silt fencing and 
filter fabrics

4.Use of in-stream/in-
drain sedimats

5.Use of temporary 
collection/pumping 
sumps

6.Use of sediment traps

1.Use of temporary 
storage lagoons

2.Use of sediment traps
3.Use of primary and 

secondary settlement 
ponds

4.Use of proprietary 
water treatment 
systems

5.Use of silt dewatering 
bags 

1.Use of level spreaders
2.Use of buffered 

outfalls
3.Silt fencing
4.Use of vegetation 

filters
5.Use of flow limiters 

and weirs

Water Management at Proposed Borrow Pits/Peat Storage Area

Note water collection in borrow pits includes groundwater inflow and 
direct input from rainfall. Clean surface water flow is diverted around 
borrow pits.

1.No direct discharges 
to any natural 
watercourse.

2.All construction 
related runoff water is 
treated in several 
consecutive layers of 
water treatment 
controls prior to 
outfall



Clear Water By-Pass of 
development footprint Recycle if necessary

Turbine Base 
Sump*

Option to 
pump via silt 
bag or treat 
using water 
treatment 
systems

In Line 
Controls:

Check dams, 
silt traps etc

Primary 
Settlement / 
Attenuation 

Pond

Secondary 
Settlement / 
Attenuation 

Pond

Silt Bag Level Spreader
Double or 
Triple Silt 

Fences

Overland discharge 
to vegetated ground 

>50m from 
watercourse

Source controls In-line controls Treatment controls Outfall controls discharge

1.Clean water bypass
2.Use of erosion 

controls
3.Use small working 

areas
4.Surround 

stockpiles with silt 
fences

5.Weather off/seal 
stockpiles

1.Clean water bypass
2.Use of 

erosion/velocity 
controls

3.Use of silt fencing and 
filter fabrics

4.Use of in-stream/in-
drain sedimats

5.Use of temporary 
collection/pumping 
sumps

6.Use of sediment traps

1.Use of temporary 
storage lagoons

2.Use of sediment traps
3.Use of primary and 

secondary settlement 
ponds

4.Use of proprietary 
water treatment 
systems

5.Use of silt dewatering 
bags 

1.Use of level spreaders
2.Use of buffered 

outfalls
3.Silt fencing
4.Use of vegetation 

filters
5.Use of flow limiters 

and weirs

Water Management at Proposed Hardstand/Turbine Bases

Note water collection in sumps includes groundwater inflow and direct 
input from rainfall. Clean surface water flow is diverted around the 
turbine base sump.

1.No direct discharges 
to any natural 
watercourse.

2.All construction 
related runoff water is 
treated in several 
consecutive layers of 
water treatment 
controls prior to 
outfall



Clear Water By-Pass of 
development footprint Recycle if necessary

Access Road
Collector Drain 

/ Swale

In Line 
Controls:

Check dams, 
silt traps etc

Primary 
Settlement / 
Attenuation 

Pond

Secondary 
Settlement / 
Attenuation 

Pond

Silt Bag Level Spreader
Double or 
Triple Silt 

Fences

Overland discharge 
to vegetated ground, 

with no direct 
discharge to any 

watercourse

Source controls In-line controls Treatment controls Outfall controls discharge

1.Clean water bypass
2.Use of erosion 

controls
3.Use small working 

areas
4.Surround 

stockpiles with silt 
fences

5.Weather off/seal 
stockpiles

1.Clean water bypass
2.Use of 

erosion/velocity 
controls

3.Use of silt fencing and 
filter fabrics

4.Use of in-stream/in-
drain sedimats

5.Use of temporary 
collection/pumping 
sumps

6.Use of sediment traps

1.Use of temporary 
storage lagoons

2.Use of sediment traps
3.Use of primary and 

secondary settlement 
ponds

4.Use of proprietary 
water treatment 
systems

5.Use of silt dewatering 
bags 

1.Use of level spreaders
2.Use of buffered 

outfalls
3.Silt fencing
4.Use of vegetation 

filters
5.Use of flow limiters 

and weirs

Water Management at Proposed Access Roads

Note water collection from access road sumps includes groundwater 
inflow and direct input from rainfall. Clean surface water flow is 
diverted around the access roads.

1.No direct discharges 
to any natural 
watercourse.

2.All construction 
related runoff water is 
treated in several 
consecutive layers of 
water treatment 
controls prior to 
outfall

Note: the majority of discharges are >50m from natural watercourses, 
but where existing or new stream/river crossings are proposed, there 
will be localised overland discharges within the buffer zones, but these 
will be separated from the watercourses by silt fencing.
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Appendix IV: Hydrogeological Cross-Sections 
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Appendix V: Tree Felling Plans 
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Appendix VI: Bedrock Permeability Test Results 



IRISH DRILLING LTD. Contract: Croagh Wind Farm

Loughrea Co. Galway Client: MKO

Engineer: Fehily Timoney

Tel: (091) 841274   Fax: (091) 880 861 Date: 24/06/2019

Tested by: DK

RISING HEAD PERMEABILITY TEST 
Borehole: BH 01 Ground Level: 296.99mOD

Bottom of Borehole: 30.30m Weather; Fair

Top of Filter Material 13.60m Length of Filter; 16.70m

Response Zone: 13.60-30.30m Diameter of Filter: 0.05m

Initial Ground Water Level: 5.42m Installation Type: 50mm Standpipe.

time WL

min m

0 -5.820

0.5 -5.770

1 -5.660

1.5 -5.640

2 -5.620

2.5 -5.600

5 -5.600

6 -5.600

7 -5.590

8 -5.580

10 -5.580

15 -5.570

20 -5.570

25 -5.570

30 -5.570

40 -5.550

50 -5.530

60 -5.530

90 -5.510

120 -5.480

150 -5.450

Remarks:

Water pumped out of borehole at commencement of test at rate of 0.25l per second.
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IRISH DRILLING LTD. Contract: Croagh Wind Farm

Loughrea Co. Galway Client: MKO

Engineer: Fehily Timoney

Tel: (091) 841274   Fax: (091) 880 861 Date: 24/06/2019

Tested by: DK

FALLING HEAD PERMEABILITY TEST 
Borehole: BH 02 Ground Level: 304.68mOD

Bottom of Borehole: 30.30m Weather; Fair

Top of Filter Material 4.00m Length of Filter; 26.30m

Response Zone: 4.00-30.30m Diameter of Filter: 0.05m

Initial Ground Water Level: 12.65m Installation Type: 50mm Standpipe.

time WL

min m

0 -4.650

0.5 -4.710

1 -4.750

1.5 -4.780

2 -4.810

2.5 -4.840

3 -4.870

3.5 -4.900

4 -4.940

4.5 -5.030

5 -5.150

6 -5.330

7 -5.520

8 -5.730

9 -5.920

10 -6.120

15 -6.930

20 -7.510

25 -7.880

30 -8.510

40 -8.680

50 -9.180

60 -10.720

90 -11.530

120 -12.040

150 -12.480

Remarks:

50l of water added to borehole at commencement of test.
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IRISH DRILLING LTD. Contract: Croagh Wind Farm

Loughrea Co. Galway Client: MKO

Engineer: Fehily Timoney

Tel: (091) 841274   Fax: (091) 880 861 Date: 25/06/2019

Tested by: DK

FALLING HEAD PERMEABILITY TEST 
Borehole: BH 03 Ground Level: 284.32mOD

Bottom of Borehole: 30.20m Weather; Fair

Top of Filter Material 10.00m Length of Filter; 20.20m

Response Zone: 10.00-30.20m Diameter of Filter: 0.05m

Initial Ground Water Level: 9.66m Installation Type: 50mm Standpipe.

time WL

min m

0 -6.600

0.5 -7.160

1.5 -7.540

2 -7.880

2.5 -8.270

3 -8.560

3.5 -8.710

4 -8.860

4.5 -9.010

5 -9.220

5.5 -9.350

6 -9.450

6.5 -9.510

7 -9.540

7.5 -9.560

8 -9.570

8.5 -9.600

9 -9.610

9.5 -9.660

10 -9.660

15 -9.660

Remarks:

50l of water added to borehole at commencement of test.
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IRISH DRILLING LTD. Contract: Croagh Wind Farm

Loughrea Co. Galway Client: MKO

Engineer: Fehily Timoney

Tel: (091) 841274   Fax: (091) 880 861 Date: 24/06/2019

Tested by: DK

RISING HEAD PERMEABILITY TEST 
Borehole: BH 04 Ground Level: 279.24mOD

Bottom of Borehole: 30.20m Weather; Fair

Top of Filter Material 3.20m Length of Filter; 27.00m

Response Zone: 3.20m-30.20m Diameter of Filter: 0.05m

Initial Ground Water Level: 1.76m Installation Type: 50mm Standpipe.

time WL

min m

0 -4.770

0.5 -3.390

1.5 -3.210

2 -3.140

2.5 -3.080

3 -3.010

3.5 -2.980

4 -2.920

4.5 -2.900

5 -2.850

6 -2.790

7 -2.720

8 -2.650

9 -2.590

10 -2.520

11 -2.510

12 -2.460

13 -2.440

14 -2.430

15 -2.140

20 -2.350

25 -2.300

30 -2.280

35 -2.260

40 -2.230

50 -2.230

60 -2.230

90 -2.230

120 -2.230

Remarks:

Water pumped out of borehole at commencement of test at rate of 0.25l per second.
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IRISH DRILLING LTD.
Loughrea Co. Galway

Tel: (091) 841274   Fax: (091) 880861 Operator DK
Checked: RK

Water Levels in Standpipe Piezometers

Date Date

24.06.2019 25.06.2019

Boreholes Response Zone (m bgl) Installation Type

BH 01 5.42m 13.60m -30.30m 50mm Standpipe

BH 02 12.65m 4.00m - 30.30m 50mm Standpipe

BH 03 9.66m 10.00m - 30.20m 50mm Standpipe

BH 04 1.76m 3.20m - 30.20m 50mm Standpipe

Remarks:

All readings record depth from ground level to top of static water level (m bgl).
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