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Glossary and Abbreviations 

Terminology Abbreviation Description 

Accidental spillage - 

Contaminated road runoff directly resulting from 
spillages due to vehicle accident, leading to an acute 
pollution incident and impact on the receiving surface 
or groundwater body 

Ambient Background 
Concentration 

ABC 
Site-specific or soil type-specific ambient background 
concentrations of trace metals in soils - needed for 
risk assessment 

Annual Average Daily (24 hour) 
Traffic 

AADT24 
Daily volume of vehicle traffic, based on annual traffic 
volumes to incorporate variations across the year  

Base Flow Index BFI 
A measure of the ratio of long-term base-flow to total 
stream flow representing the slow continuous 
contribution of groundwater to river flow 

Design Manual for Roads and 
Bridges 

DMRB 

A series of 15 volumes that provide standards, 
advice notes and other documents relating to the 
design, assessment and operation of trunk roads, 
including motorways in the United Kingdom, and, 
with some amendments, the Republic of Ireland 

Drainage network - 

Specific catchments, including permeable and 
impermeable surfaces, collecting precipitation to be 
transferred from The Proposed Scheme to a local 
receiving water body via either surface water or 
groundwater discharge 

Environmental Quality Standards EQS 

Environmental Quality Standards (EQS) are the 
maximum permissible annual average concentrations 
of potentially hazardous chemicals, as defined by the 
Water Framework Directive.  The assessment of 
EQS considers long-term risks over the period of one 
year by comparing discharge concentrations of 
pollutants against EQS level 

Five percentile flow Q95 
The flow in cubic metres per second which was 
equalled or exceeded for 95% of the flow record 

Highways Agency Water Risk 
Assessment Tool 

HAWRAT 

Standard approach specified in Design Manual for 
Roads and Bridges document HD 45/09. A Microsoft 
Excel application designed to assess the short-term 
risks related to the intermittent nature of road runoff.  
Assesses acute and chronic pollution impacts on 
aquatic ecology associated with soluble and 
sediment bound pollutants (with dissolved copper 
and dissolved zinc used as indicators) 

Mainline - 
Main carriageway of The Proposed Scheme; A9 dual 
carriageway between Dalraddy and Slochd 

Outfall - Discharge location for drainage network 

Routine runoff - 
Potentially contaminated road runoff from routine 
operation, including sediment and soluble metals 

Side roads - 
New/upgraded side roads and accommodation tracks 
required to link with the mainline of The Proposed 
Scheme 
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Terminology Abbreviation Description 

Site of Special Scientific Interest SSSI 

A formal conservation designation for an area which 
is of particular interest because of its fauna, flora or 
geological or physiological features; in other words, 
these areas have extremely high conservation value 

Sodium chloride NaCl 
An ionic compound with the chemical formula NaCl, 
representing a 1:1 ratio of sodium and chloride ions. 

Surface water discharge - 
Drainage network that discharges via outfall to 
surface water body 

Sustainable Drainage Systems SuDS 

Techniques used to manage flow attenuation and 
water quality treatment of runoff to minimise adverse 
effect on receiving water body, examples include 
filter drains, swales, retention/detention ponds, 
surface flow wetlands and infiltration basins 

Water Framework Directive WFD 

The purpose of the Water Framework Directive is to 
establish a framework for the protection of inland 
surface waters, estuaries, coastal waters and 
groundwater 

  



A9 Dualling Northern Section (Dalraddy to Inverness)  
A9 Dualling Dalraddy to Slochd Stage 3 Environmental Statement  

 

A9P11-AMJ-EWE-H_ZZZ_ZZ-RP-EN-0001 A.11.4-3 
 

1. Introduction 

1.1 Overview 

1.1.1 This report is a technical appendix to the A9 Dualling Dalraddy to Slochd – DMRB Stage 
3 Environmental Statement, Chapter 11: Road Drainage and the Water Environment.   

1.1.2 This document details the methods and results of the water quality assessments carried 
out for each mainline road drainage network, as summarised in Chapter 11.    

1.1.3 The assessments have taken into consideration the embedded sustainable drainage 
systems (SuDS) incorporated within the Design Manual for Roads and Bridges (DMRB) 
Stage 3 drainage design.  

1.2 Aims and Objectives 

1.2.1 This document provides details of the assessment methods and results of the following 
water quality assessments carried out for each mainline road drainage network: 

• DMRB HD 45/09 Method A assessment of pollution impacts from routine runoff on 
surface waters;  

• DMRB HD 45/09 Method D assessment of pollution impacts from operational 
accidental spillage; and  

• Assessment of the short term, acute impacts of road salt, utilising a method 
developed for use on all projects within the A9 Dualling programme. 

2. Assessment Methods 

2.1 Method A Routine Runoff Assessment 

2.1.1 DMRB HD 45/09 Method A is an assessment of pollution impacts from routine runoff on 
surface waters, comprising two separate elements:  

• HAWRAT Assessment: the Highways Agency Water Risk Assessment Tool 
(HAWRAT) is a Microsoft Excel application designed to assess the short-term risks 
related to the intermittent nature of road runoff.  It assesses the acute and chronic 
pollution impacts on aquatic ecology associated with soluble and sediment bound 
pollutants, respectively; and  

• EQS Assessment: Environmental Quality Standards (EQS) are the maximum 
permissible annual average concentrations of potentially hazardous chemicals, as 
defined under the Water Framework Directive (WFD). The long-term risks over the 
period of one year are assessed through comparison of the annual average 
concentration of pollutants discharged with the published EQS for those pollutants; 

2.1.2 Both assessments require a variety of data about the Proposed Scheme and the 
receiving watercourses, including:  the permeable and impermeable areas of each 
drainage network, traffic volumes associated with each drainage network, the Q95 flow 
(flow exceeded 95% of the time) for each receiving watercourse at the point of the road 
discharge, watercourse Base Flow Index (BFI) (a measure of the proportion of flow in 
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the watercourse derived from groundwater) and watercourse dimensions such as bed 
width, side slopes and gradient at the point of discharge. 

2.1.3 It should be noted that Method C assessments are included within Chapter 10: Geology, 
Soils and Groundwater. 

HAWRAT Assessment 

2.1.4 HAWRAT is a tiered consequential system which involves up to three assessment 
stages: 

• Step 1 uses statistical models to determine pollutant concentrations in raw road 
runoff prior to any treatment or dilution in the receiving watercourse.   

• Step 2 assesses in-river pollutant concentrations after dilution and dispersion but 
without active mitigation.   

• Step 3 considers the in-river pollutant concentrations with active mitigation.  For an 
individual outfall to pass the HAWRAT assessment, it must pass both soluble 
pollutant and sediment pollutant impacts.  

2.1.5 Figure 2.1 displays the HAWRAT process and stages of assessment. 

2.1.6 For soluble pollutants the HAWRAT calculates the in-river concentration of soluble 
copper and zinc for approximately 1000 stochastically generated rainfall events.  For 
each rainfall event the calculated soluble copper and zinc concentrations are compared 
with in-built thresholds, and the number of exceedances across the 1000 rainfall events 
calculated.  This is then compared with in-built exceedance thresholds. These vary 
depending on if sensitive sites such as any Site of Special Scientific Interest (SSSI) are 
located downstream of the proposed discharge location (i.e. for less sensitive locations it 
is considered acceptable for the 24hr copper and zinc concentration thresholds to be 
exceeded twice a year on average, however if a SSSI was located within 1km 
downstream of the discharge the number of exceedances considered acceptable in a 
year on average would be halved to once per year).  The number of exceedances 
determines whether the proposed discharge passes or fails the soluble metals part of 
the HAWRAT assessment.   

2.1.7 For the sediment-bound pollutants the ability of the receiving watercourse to disperse 
sediments is considered and, if sediment is expected to accumulate, the potential extent 
of sediment coverage is also considered.  HAWRAT estimates the river velocity under 
low flow conditions and assumes that sediment arriving in the river when the velocity is 
less than 0.1 m/s accumulates.  A basic estimation of velocity is calculated iteratively 
using the cross sectional area of the river channel and the flow volume at low flow 
conditions.  The extent of deposition is evaluated by calculating the deposition index.  To 
pass the sediment assessment within HAWRAT the discharge under assessment must 
pass both stages. 

2.1.8 Where failures occur mitigation measures in the form of Sustainable Drainage Systems 
(SuDS) can be considered.  The pollutant removal efficiency (expressed as a 
percentage reduction in pollutant concentrations) of the SuDS treatment train can be 
applied to the calculations and the assessments re-run.   

2.1.9 The SuDS design and assessment process is iterative, and in most cases the drainage 
design is modified until each network passes all elements of the HAWRAT and EQS 
assessments.   



A9 Dualling Northern Section (Dalraddy to Inverness)  
A9 Dualling Dalraddy to Slochd Stage 3 Environmental Statement  

 

A9P11-AMJ-EWE-H_ZZZ_ZZ-RP-EN-0001 A.11.4-5 
 

Figure 2.1: HAWRAT Assessment Process 
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2.1.10 The treatment efficiency values applied in the assessment are based on those 
documented in DMRB HD 33/16 Design of Highway Drainage Systems, and 
summarised in Table 2.1. 

Table 2.1: Indicative Treatment Efficiencies of Drainage systems 

Treatment System Type 
Suspended Solids 
(% removal) 

Soluble Copper 
(% removal) 

Soluble Zinc (% 
removal) 

Swales and Grassed Channels 80 50 50 

Dry / Detention Basins 50 0 0 

Wet / Retention Ponds 60 40 30 

Surface Flow Wetlands 60 30 50 

Vortex Grit Separators 40 0 15 

Sediment Tanks 40 0 0 

Oil Separators 0 0 0 

Reservoir Pavements / Porous 
Asphalt 

50 0 0 

Vegetated Filter Strips 25 15 15 

Combined Surface and Sub-
surface Drains / Filter Drains 

60 0 45 

Ditches 25 15 15 

2.1.11 Generally, where a two or three stage treatment train is proposed the treatment 
efficiency of the secondary and tertiary stages is half of that quoted in Table 2.1. This 
takes into account the reduced performance of the secondary and tertiary stages due to 
the already reduced pollutant concentrations.  However, if the primary stage does not 
provide any reduction of a particular pollutant, then for the next stage of the treatment 
train the full treatment efficiency quoted above is used for that particular pollutant. For 
example, in the case of a two stage treatment train consisting of filter drains followed by 
a wet/retention pond, the overall treatment efficiencies for sediment, copper and zinc 
would be as shown in Table 2.2. Please note: this is a conservative approach and 
assumes the treatment efficiency has a level of error, e.g. in reality it is unlikely that any 
pollutant will be removed to zero concentration. 

Table 2.2: Example of Treatment Train Calculation 

Treatment Train 
Suspended Solids 
(% removal) 

Soluble Copper 
(% removal) 

Soluble Zinc (% 
removal) 

Primary Treatment - Filter 
Drains 

60 0 45 

Secondary Treatment - 
Wet / Retention Pond 

30 40 15 

Overall Treatment 72 40 53 

EQS Assessment 

2.1.12 The HAWRAT also calculates the annual average concentration of soluble copper and 
zinc, and these can be compared with the published EQS thresholds to determine pass 
or failure of the EQS assessment. 

2.1.13 The EQS thresholds for copper and zinc are: 
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• Copper – an annual average of 1 µg/l bioavailable copper 

• Zinc – an annual average of 10.9 µg/l bioavailable zinc + Ambient Background 
Concentration (ABC) (µg/l) dissolved zinc 

2.1.14 The HAWRAT calculates the total annual average concentration of dissolved copper 
and dissolved zinc, not the bioavailable fraction.  Comparing these calculated values 
with the bioavailable EQS-+ results in a conservative assessment of the routine runoff 
impacts, which generally provides a degree of comfort in the Method A assessment.  
However, in exceptional circumstances this approach can be overly conservative 
leading to very onerous mitigation requirements. 

2.2 Method D Accidental Spillage Assessment 

2.2.1 The DMRB HD 45/09 Method D Accidental Spillage Assessment takes the form of a risk 
assessment, where the risk is expressed as the annual probability of a serious pollution 
incident occurring. This risk is the product of two probabilities: 

• The probability that an accident will occur, resulting in a serious spillage of a polluting 
substance on the carriageway; and 

• The probability that, if such a spillage did occur, the polluting substance would reach 
the receiving water body and cause a serious pollution incident. 

2.2.2 The probability of a serious spillage occurring is dependent on a variety of factors; traffic 
volumes, percentage of heavy goods vehicles in the traffic volumes, whether the road is 
motorway, rural or urban trunk road, the road type categories within the road drainage 
catchment under assessment i.e. ‘no junction’, ‘slip road’, ‘cross road’ or ‘roundabout’ 
and the length of each road type within the catchment. 

2.2.3 The probability of a serious spillage subsequently causing a serious pollution incident is 
dependent on the receiving surface water body and the response time of the emergency 
services, i.e. less than 20 minutes, less than one hour, or greater than one hour. 

2.2.4 Typically an annual probability of 1% (i.e. a 1 in 100 chance of a serious pollution 
incident occurring in any one year) is considered by DMRB as an acceptable risk.  
However, where a road drainage outfall discharges within 1km of a sensitive receptor, 
(such as a nationally designated conservation site), a higher level of protection is 
required, such that the risk has no greater annual probability than 0.5% (i.e. a 1 in 200 
chance of occurring in any one year). 

2.3 Road Salt Assessment 

2.3.1 The DMRB does not provide a method for assessing the potential impacts of salt (NaCl) 
on the surface water environment.  In the absence of an existing method for assessing 
salt concentrations in runoff and at the point of dilution, a simple and conservative risk-
based model has been developed for use on projects within the A9 Dualling Programme 
that generally follows the approach taken by the HAWRAT method. 

2.3.2 Research has not identified an applicable methodology for the assessment of salt 
impacts from other reference sources, or specifically the concentration of chloride ions 
on the water environment. It is known that chloride and the presence of salt ions (as 
measured by conductivity) have a negative impact on freshwater pearl mussels and fish 
species in the water environment. There is literature available on the application of salt 
for safety purposes and for the management of salt application to reduce environmental 
impacts (UK Roads Liaison Group, 2013i). 
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2.3.3 The application of salt on road infrastructure is a winter activity (typically October to 
April) intended to prevent icing and avoid excessive build-up of snow and to promote the 
melting of snow. It is a widespread and existing practice that is unlikely to change 
significantly as a direct result of the A9 dualling programme, however the dualling of the 
A9 will create a larger surface area to which salt is applied and new drainage systems 
will alter the current pathways for salt to enter the water environment. 

2.3.4 In the absence of an existing method for assessing salt concentrations in road runoff 
and at the point of dilution, a simple and conservative risk-based model has been 
developed that follows the principles of the approach taken by the HAWRAT routine 
runoff method. The method uses UK Roads Liaison Group (2013) guidance on the 
maximum application rate of road salt, combined with information of the ratio of road salt 
to brine in pre-wetted salt application; enabling an estimation of the mass (kg) of salt 
applied per square metre of road and subsequently per section of road draining to each 
discharge outlet. The method assumes that the road salt applied is essentially NaCl 
rather than any alternative chloride based salt compounds or other additives. 

2.3.5 The mass of road salt (kg) is then adjusted to estimate the mass (kg) of specific NaCl 
applied, given a 23% concentration of salt within the brine and a 90% concentration of 
salt within the rock salt. A number of conservative assumptions have then been made; 
that the entire mass of NaCl is dissolved in the first 5mm of subsequent rainfall / snow 
melt and that the entirety of this solution will be discharged from the drainage outlet. 
This concentrated ‘first flush’ solution has been assumed to be discharged at the 
greenfield runoff rate, as per the design standard for the proposed road drainage 
networks. The result is an estimated concentration of NaCl in road runoff in kg/m3, which 
can be converted to milligrams per litre (mg/l). 

2.3.6 The second stage of the assessment considers the dilution available within the receiving 
watercourse, due to the anticipated winter conditions at the time of application, this is 
calculated based on the estimated mean flow in each watercourse. No allowance for 
background watercourse salt concentrations is currently included in the assessment. 
The subsequent concentration of Cl- in the receiving watercourse is calculated from the 
outflow concentrations of NaCl (atomic weight of 58.44 g/mol) based on the ratio of 
relative atomic weights of Na (atomic weight of 22.98 g/mol) and Cl- (atomic weight of 
35.45 g/mol) of 39:61. 

2.3.7 There is no UK short-term EQS for Cl- that can be used to assess the impact of the 
estimated outflow concentrations. For the purposes of this assessment, resultant Cl- 
concentrations have been compared against the Canadian Council of Ministers of the 
Environment (2011)ii short-term exposure guideline value of 640 mg/l. The Canadian 
guidance is based on chloride toxicity tests which included a mussel species with similar 
biology / ecology to the freshwater pearl mussel native to the UK. Freshwater mussels 
are noted in the Canadian guidance document as being the most sensitive taxonomic 
group to chloride. 

2.3.8 Generic input parameters used within the salt assessments are provided in Table 2.3 
below. 

Table 2.3: Generic Salt Assessment Input Parameters 

Parameter 
Value 
Used 

Source 

Max application of salt per m2 40 g/m2 UK Roads Liaison Group (2013) 

Rainfall depth 
5 mm 

Value adopted relates to the first flush rainfall 
depths used in the ‘The SuDS Manual’ (CIRIA, 
2015). 
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Parameter 
Value 
Used 

Source 

Ratio of dry salt to brine 70:30 UK Roads Liaison Group (2013) 

Runoff coefficient 1 As used in HAWRAT 

Canadian Water Quality Guideline 
for short-term exposure to 
Chloride  

640 
mgCl-/l 

Canadian Council of Ministers to the 
Environment (2011) 

2.3.9 It should be noted that the results of the salt assessment have not been included within 
the overall impact assessment for the proposed scheme, due to there being no defined 
UK short-term EQS for Cl-, an absence of any methodology for assessing the impacts of 
salt within the DMRB guidance and lack of published data on SuDS treatment efficiency 
of Cl-. 

Limitations 

• With regards to the routine runoff assessment, use of HAWRAT presents several 
limitations: 

 A rainfall site must be selected from an embedded list of 21 sites across the UK, 
with only three located in Scotland.  The closest and most geographically similar 
rainfall site is Ardtalnaig (near Aberfeldy). The annual average rainfall at Ardtalnaig 
is reported as being 1402 mm while the annual average rainfall within the study 
area is approximately 977 mm.  There is therefore potential for overestimation of 
flows within the receiving watercourses and from the road drainage networks, but 
this is considered the best available alternative and a conservative approach in 
terms of impact. 

 HAWRAT uses two-way Annual Average Daily (24 hour) Traffic (AADT24) 
volumes in the estimation of pollutant build-up on the road, where AADT data is 
entered in broad bands of 10,000 to 50,000, 50,000 to 100,000, and >100,000. 
Again this is a conservative approach given that the volumes of traffic estimated 
for the Proposed Scheme (16,000-18,000 AADT) are at the lower end of the 
lowest traffic band and it is likely that there is overestimation of the pollutant 
concentrations in the road runoff.   

 The required treatment percentages returned by HAWRAT are very precise, which 
is a conservative approach, however the guidance on the treatment efficiency of 
SuDS provided in HD 33/16 can only be used as broad indicator of performance.  
With the above in mind a degree of pragmatism is required when designing and 
assessing the road drainage system; the treatment train should be sufficient to 
reasonably treat runoff. 

 A runoff coefficient of 1 is potentially very conservative even for paved road as this 
assumes that 100% of rainfall (above 5mm events) turns into runoff. 

3. Results 

3.1 Method A Routine Runoff Assessment 

3.1.1 The Proposed Scheme involves a total of 26 surface water discharges associated with 
mainline drainage. 
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3.1.2 Four cumulative assessments have been carried out for outfalls: S4 and S5; S7 and 
S7A; N4 and N5; and N7, N8, N9, N10 and N11, as required for outfalls located within 
1km of each other, on the same watercourse reach. 

3.1.3 The results for each drainage network are summarised in Table 3.1.  Highways Agency 
Water Risk Assessment Tool (HAWRAT) datasheets are provided in Annex A.1. 
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Table 3.1: Summary of Method A Routine Runoff Assessment Results 

Mainline 
Drainage 
Network ID 

Proposed 
SuDS 
Treatment 
Train 

Treatment 
Efficiencies (% 
removal) 

HAWRAT Assessment EQS Assessment 
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Annual Average 
Dissolved Copper 

Annual Average 
Dissolved Zinc 

Value 

(g/l) 

Pass / Fail Value 

(g/l) 

Pass / 
Fail 

S1 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.086 4 0.01 Pass 0.02 Pass 

S2 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.017 

 

- 0.07 Pass 0.17 Pass 

S3 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.004 - 0.13 Pass 0.32 Pass 

S4 Filter Drains & 
Wet/Retention 
Ponds 

55 65 83 Pass Pass Pass 0.035 - 0.04 Pass 0.10 Pass 

S5 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.035 - 0.04 Pass 0.10 Pass 

S4/S5 Wet/Retention 
Ponds &  

40 53 72 Pass Pass Pass 0.035 - 0.09 Pass 0.22 Pass 

S7 Filter Drains & 
Wet/Retention 
Ponds 

55 65 83 Pass Pass - 0.002 54 0.44 Pass 1.05 Pass 
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Mainline 
Drainage 
Network ID 

Proposed 
SuDS 
Treatment 
Train 

Treatment 
Efficiencies (% 
removal) 

HAWRAT Assessment EQS Assessment 
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Annual Average 
Dissolved Copper 

Annual Average 
Dissolved Zinc 

Value 

(g/l) 

Pass / Fail Value 

(g/l) 

Pass / 
Fail 

S7A Filter Drains & 
Dry/Detention 
Ponds 

0 45 70 Pass Pass - 0.002 - 0.26 Pass 0.44 Pass 

S7/S7A Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass - 0.002 207 0.61 Pass 1.46 Pass 

S8 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.002 - 0.29 Pass 0.68 Pass 

S9 Filter Drains & 
Wet/Retention 
Ponds 

40 53 72 Pass Pass Pass 0.003 - 0.10 Pass 0.25 Pass 

C1 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.001 - 0.24 Pass 0.58 Pass 

C3 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.003 - 0.18 Pass 0.44 Pass 

C5B Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.003 - 0.12 Pass 0.28 Pass 
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Mainline 
Drainage 
Network ID 

Proposed 
SuDS 
Treatment 
Train 

Treatment 
Efficiencies (% 
removal) 

HAWRAT Assessment EQS Assessment 
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Annual Average 
Dissolved Copper 

Annual Average 
Dissolved Zinc 

Value 

(g/l) 

Pass / Fail Value 

(g/l) 

Pass / 
Fail 

C11 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.004 - 0.24 Pass 0.58 Pass 

C12 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.007 - 0.14 Pass 0.33 Pass 

C13 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.002 21 0.22 Pass 0.53 Pass 

C14 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.002 - 0.56 Pass 1.35 Pass 

N1 Filter Drains & 
Wet/Retention 
Pond 

0 45 70 Pass Pass Pass 0.889 1 0.00 Pass 0.00 Pass 

N2 Filter Drains & 
Wet/Retention 
Pond 

0 45 70 Pass Pass Pass 0.045 - 0.06 Pass 0.10 Pass 

N4 Filter Drains & 
Wet/Retention 
Pond 

0 45 70 Pass Pass Pass 0.017 - 0.06 Pass 0.11 Pass 
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Mainline 
Drainage 
Network ID 

Proposed 
SuDS 
Treatment 
Train 

Treatment 
Efficiencies (% 
removal) 

HAWRAT Assessment EQS Assessment 
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Annual Average 
Dissolved Copper 

Annual Average 
Dissolved Zinc 

Value 

(g/l) 

Pass / Fail Value 

(g/l) 

Pass / 
Fail 

N5 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.016 - 0.15 Pass 0.36 Pass 

N4/N5 Dry/Detention 
Ponds &  

0 45 70 Pass Pass - 0.017 - 0.29 Pass 0.48 Pass 

N7 Filter Drains & 
Wet/Retention 
Pond 

0 45 70 Pass Pass Pass 0.012 - 0.07 Pass 0.12 Pass 

N8 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.005 - 0.14 Pass 0.33 Pass 

N9 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.004 - 0.07 Pass 0.17 Pass 

N10 Filter Drains & 
Wet/Retention 
Pond 

40 53 72 Pass Pass Pass 0.004 - 0.08 Pass 0.19 Pass 

N11 Swales/Grasse
d Channels & 
Filter Drains 

50 50 80 Pass Pass Pass 0.003 - 0.18 Pass 0.53 Pass 

N12 Filter Drains & 
Swales/Grasse
d Channels 

50 59 76 Pass Pass Pass 0.04 31 0.04 Pass 0.11 Pass 
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Mainline 
Drainage 
Network ID 

Proposed 
SuDS 
Treatment 
Train 

Treatment 
Efficiencies (% 
removal) 

HAWRAT Assessment EQS Assessment 
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Annual Average 
Dissolved Copper 

Annual Average 
Dissolved Zinc 

Value 

(g/l) 

Pass / Fail Value 

(g/l) 

Pass / 
Fail 

N7/N8/N9/N10/N1
1 

Dry/Detention 
Ponds &  

0 45 70 Pass Pass - 0.012 - 0.31 Pass 0.52 Pass 

N12 Filter Drains & 
Swales/Grasse
d Channels 

50 59 76 Pass Pass Pass 0.005 8 0.04 Pass 0.11 Pass 
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3.1.4 Each impact is assessed using the methods outlined in Section 11.2. The potential 
impacts are assessed with embedded design mitigation, but without additional 
environmental mitigation and therefore a precautionary approach has been adopted.  

3.1.5 Silt and sediment laden site runoff generated during construction activities, such as soil 
stripping and earthworks can have a detrimental impact if allowed to enter watercourses 
untreated.  Fine sediments can increase water turbidity and smother stream beds, 
affecting water quality and causing harm to fish, aquatic invertebrates and plants by 
interfering with feeding, respiration and spawning. The effects of sediment release can 
extend considerable distances downstream. 

3.2 Method D Accidental Spillage Assessment 

3.2.1 The DMRB Method D Accidental Spillage Assessment results are presented in full in 
Annex A, Section A.2, and are summarised in Table 3.2 below. 

3.2.2 All mainline drainage networks pass accidental spillage assessments to the higher 
standard of at least a 1 in 200 year return period (where sensitive receptors are 
identified within 1 km downstream). The minimum return period for a single drainage 
network has been calculated as 1 in 1,720 years (S4).  These calculations have been 
carried out assuming no mitigation is in place.  If the SuDS proposed for the treatment of 
routine runoff are taken into account the accidental spillage risks will fall further. 

Table 3.2: Summary Method D Accidental Spillage Assessment Results 

Mainline Drainage Network ID Return Period Probability 1 in ‘X’ (Years) Pass / Fail 

S1 13,238 Pass 

S2 5,642 Pass 

S3 12,707 Pass 

S4 1,690 Pass 

S5 4,583 Pass 

S4/S5 1,234 Pass 

S7 3,191 Pass 

S7A 15,005 Pass 

S7/S7A 2,631 Pass 

S8 7,667 Pass 

S9 16,155 Pass 

C1 10,369 Pass 

C3 12,505 Pass 

C5B 17,570 Pass 

C11 6,527 Pass 

C12 3,875 Pass 

C13 15,056 Pass 

C14 4,293 Pass 

N1 9,413 Pass 
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Mainline Drainage Network ID Return Period Probability 1 in ‘X’ (Years) Pass / Fail 

N2 5,626 Pass 

N4 2,147 Pass 

N5 2,327 Pass 

N4/N5 1,116 Pass 

N7 11,207 Pass 

N8 4,737 Pass 

N9 24,267 Pass 

N10 18,340 Pass 

N11 7,975 Pass 

N7/N8/N9/N10/N11 1,917 Pass 

N12 21,789 Pass 

3.3 Road Salt Assessment 

3.3.1 Using the method and generic parameters set out in Section 2.3 the concentration of 
chloride ions in the theoretical raw road runoff has been estimated to be 3411 mg/l.  The 
in-river concentrations at each of the mainline road drainage outfalls is presented in 
Table 3.3. The assessment fails if the in river Cl concentrations is calculated as over 640 
mg/l. 

Table 3.3: Road Salt Assessment Results 

Mainline 
Drainage Network 
ID 

Imperm. 
Area (Ha) 

G
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e
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fi
e
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 R
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(l
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Receiving 
watercourse 

Mean 
Flow 
(l/s) 

In
-r

iv
e

r 
C

l-  

C
o

n
c
. 
(m

g
/l
) 

Pass / 
Fail 

S1 0.926 1.9 Allt an 
Fhearna 

471 13 Pass 

S2 2.176 4.4 Allt 
Chriochaidh 

67 208 Pass 

S3 0.946 1.9 Ballinluig 
Burn 

18 324 Pass 

S4 3.715 7.4 Allt-na-
Criche 
(Lynwilg) 

137 175 Pass 

S5 2.492 5.0 Allt-na-
Criche 
(Lynwilg) 

137 120 Pass 

S7 4.668 9.3 Loch 
Puladdern 

12 1493 Fail 
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Mainline 
Drainage Network 
ID 

Imperm. 
Area (Ha) 

G
re

e
n

fi
e
ld
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a
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(l
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) 

Receiving 
watercourse 

Mean 
Flow 
(l/s) 

In
-r

iv
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r 
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l-  

C
o

n
c
. 
(m

g
/l
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Pass / 
Fail 

S7A 0.685 1.4 Loch 
Puladdern 

12 350 Pass 

S8 1.365 2.7 Easter 
Aviemore 
Burn 

7 957 Fail 

S9 0.647 1.3 AnCG 
bifurcation 
south 

34 125 Pass 

C1 0.548 1.1 AnCG 
bifurcation 
north 

37 98 Pass 

C3 1.255 2.5 Allt na 
Criche 
(Granish) 

53 154 Pass 

C5B 0.814 1.6 Avie Lochan 
Burn South 

21 245 Pass 

C11 2.326 4.7 Allt Cnapach 19 671 Fail 

C12 1.978 4.0 Feith Mhor 37 329 Pass 

C13 0.938 1.9 Feith Mhor 
Trib 2 

8 648 Fail 

C14 3.416 6.8 Feith Mhor 
Drain 7 

11 1307 Fail 

N1 1.479 3.0 River 
Dulnain 

4770 2 Pass 

N2 2.879 5.8 Allt nan 
Ceatharnach 

343 56 Pass 

N4 1.262 2.5 Bogbain 
Burn 

131 64 Pass 

N5 5.29 10.6 Bogbain 
Burn 

122 272 Pass 

N7 1.031 2.1 Allt Slochd 
Mhuic 

74 92 Pass 
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Mainline 
Drainage Network 
ID 

Imperm. 
Area (Ha) 
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Pass / 
Fail 

N8 1.7 3.4 Allt Slochd 
Mhuic 

44 245 Pass 

N9 0.595 1.2 Allt Slochd 
Mhuic 

37 106 Pass 

N10 0.707 1.4 Allt Slochd 
Mhuic 

35 132 Pass 

N11 1.576 3.2 Allt Slochd 
Mhuic 

27 357 Pass 

N12 0.545 1.1 Allt Cosach 22 161 Pass 

3.3.2 As can be seen in Table 3.3, five of the outfalls discharging to the following waterbodies 
Loch Puladdern, Easter Aviemore Burn, Allt Cnapach, Feith Mhor Trib 2 and Feith Mhor 
Drain 7 fail the road salt assessment.  This is unsurprising given that, for four of these 
watercourses, a large proportion of the watercourse flow is attributed to the road 
drainage discharge itself.  In these instances, it is likely that there will be a short term 
impact on the watercourse due to road salt.  For the theoretical calculations reported 
above, the road salt will discharge over a period of 7 hours.  However, it should be noted 
that this is assuming a single gritter run/application of road salt.  Any additional gritter 
runs during the winter weather event would prolong the period of salt discharge. 

3.3.3 With regard to the watercourses where failures are anticipated, these are generally 
small heavily modified drains with little or no biodiversity interest, with the exception of 
Loch Puladdern which is within the Craigellachie National Nature Reserve and SSSI.  
Furthermore, each discharges into a larger watercourse a short distance downstream of 
the outfalls, where the salt content is diluted to levels below the acute impact threshold 
used in this assessment.  Therefore, it is unlikely there will be any significant impact on 
the aquatic ecology of the study area.

i Roads Liaison Group (2013).  Well-maintained Highways: Code of Practice for Highway Maintenance 
Management. 
ii Canadian Council of Ministers of the Environment (2011).  Canadian Water quality Guidelines for the 
Protection of Aquatic Life – Chloride. 
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Annex A. Calculation Datasheets 

A.1 Method A Routine Runoff Assessment Datasheets 

Soluble Copper 
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Soluble Zinc 
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A.2 Method D Accidental Spillage Assessment Datasheet 
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